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Introduction 

The increasing number of measurements in high-energy physics makes 

it desirable to have on hand compilations of the published experi­

mental results. By the initiative of D.R.O. Morrison at CERN, the 

HERA group was formed for organizing and issuing data compilations 

of high-energy reactions. 

This compilation includes those measurements on photoproduction 

which were available to us before September I, 1970. For single 

pion photoproduction a lower limit was set at 1.2 GeV. This limit 

was chosen in order to have an overlap with other compilations, 

which go up to 1.5 GeV. 

Section I lists the data points of c ross section measurements, 

grouped according to r~action type. The code number of the reaction 

reappears in the list of reference s . Within each reaction type the 

cross sections are given in the following order: 

total cross section, 

differential cross section, listed in order of ene rgy k, 

differential cross sections in order of momentum transfer t, 

differential cross sections for backward production, 

ratios of cross sections, and 

polarization measurements. 

Differential cross sections are listed twice. In the first list 

the measurements are in order of increasing gamma energy. The for­

ward cross sections are again listed by increasing momentum trans-

fer (-t) in separate lists for measurements above and below 2 GeV. 

This division was made because above 2 GeV one is approaching the 

high energy limit, while below this limit the influence of the 

resonances is noticeable.For backward measurements the momentum 

transfer to the baryon (-u) is given in the third list. Cross sections 

below .I µbare written in the floating point version; the Fortran 

conventions were generally adopted. 

The laboratory and center-of-mass angles together with the center-

o f-mas s differential cross section do/dQ are given for estimates of 

counting rates. Where these quantiti es were given in the publications, 

they are marked; otherwise t and dcr/dt are marked. When only diagrams 

were available, values were read off those diagrams. Comparison of 
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those values with numerical values later received showed that 

errors are not only due to reading uncertaintie s but also to errors 

in the diagrams. References from which the measurements were taken 

are numbered according to the publication list in section II. 

Only the latest publication was taken in the case of measurements 

where it is clear that the latest publication includes th e data 

given in earlier publications. Wher e a set of data seemed to be 

independent of earlier data sets, both data sets have been 

listed. 

Values given in pub lished conference proceedings are listed as 

preliminary, as full publications are to be expected. 

Errors quoted are the errors given in the reference. These are 

mostly statistical errors. Systematic er rors are not stated beca use 

of their different treatment by different authors. In vector 

meson photoproduction the fit to the mass distribution is a spec ial 

problem. Where two fits are given in the reference, the average 

value is cited. This treatment increas es the error b ars of a data 

point, while the significance of this point increases. 

For reactions which are no t compiled, a literature survey is given. 

The references are gi ven behind the cross section data. 

Section II contains a list of references giving ful l titles of 

the publications, their authors, where they are published, as well 

as an index of the references by the reactions treated. The ac cel ­

erator where the experiment was performed is stated. thes e accel-

' erators are listed separately. 

There is no system in the ordering of the references. The re as on 

is that additional reactions were later added to the or igina l 

compilation, and that n ew publications replaced old preprints or 

abstracts. Where the same measurements and results were published 

several times, reference is made to th e lates t publication only. 

Section III consists of diagrams demonstrating the experimenta l 

si tuat ion. Where it seemed appropriate, the (S-M 2 ) 2 = 4 k 2 .M 2 
p 

scaling , with M = proton mass and k = photon energy, was used. 
p 

Measurements which differed violently from the rest of da ta points 

we re excluded. 
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Because of insufficient data, more experiments are desirable for 

the following reactions: 
0 

all reactions with two or more n , especially the reaction 
0 0 

y+p + p+2n , y+p + K+A(E ) at small t, y+p + p+n at small u 
0 + 

+ ~ +n ' and medium energies, and in general y+p 
0 

+ p+x , y+p 

y+p + 0 0 0 
+ ~ +n , y+n + n+n , y +n + n+n, y+n + n+x , y+n + 

y+n A o(~o) o · . . f d o . h + " ~ +K and large statistics or dt dm in t . e 

+ p+n•+n with angular distribution for the decay y+p 

and polarization measurem~nts for all · reactions. 

- + E +K , 

reation 

products 

Helpful discussions with Dr. Sodirig and Dr. Wolf, and the 

drafting work by Herr Knaut are gratefully acknowledged. 
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c110: GAMMA • PR~TON - TOTAL HAOPnNtC CR~SS SECTION 

K 
GF.V 

0.1~6 

0.100 
0.205 
O. Zl 6 
o.zn 
0 , 242 
0 . 260 
u.260 
0.279 
o. 2eo 
O, 29A 
0.300 
0.318 
o.1n 
0 . 357 
o. 377 
0 , 397 
0-'+18 
0.4311 
0.459 
0.48 1 
o.so2 
0. 52't 
0.5't6 
0.566 
0 .590 
0. 613 
o.636 

I O. b't'tl 
o .554 - o .1t.a 

0.659 
0.682 
o. 706 
0.130 

I 0.7501 
lj,/,\)0 - 1.000 

o. 754 
0.778 
0 .803 
0.628 

O, R50 •- 0. 150 
0 . 853 
o.e111 

I 0 .69 1.11 
u. 766 - 1.oao 

0.904 
o,9zq 
0 . 956 
0.982 
t . 008 
1.035 
l.Ot.2 
1.01!9 
1.ll7 
1.144 

lo 150 +- 0. 150 
1.112 
1.200 
1. 229 
1 .258 

I t,znl 
1.080 - 1.550 

1.186 
1. 3lb 

I 1 . 3331 
1. 000 - 2 . 000 

l.345 
1.375 
l.404 
t • .i,35 

1.443 +- 0 .050 
1.450+- 0 . 150 

l.lt65 
l.~95 
l.52b 
1,557 
1.589 
1.620 
1.652 
1.684 

l· 7 50 .... 0.150 
I t.8491 

1.550 - 2.290 
2.050.,_ o .150 

2. 253 
Z . 350+- 0· 150 

4 2.1,001 
2 . 000 - 3. 000 
2.650+- 0.150 

4 2. 7b91 
2. 290 - 3.500 
2.~40+- o.1so 

2.888 
2.950•- 0.150 
3.250+- 0.150 
3.550+- 0 .1 50 

3, 590 
c 3 . no 1 

3. 000 - 5 , 000 

E* 
GEY 

1.109 
1.110 
1.12 5 
1. l l ~ 
1. \40 
1.1 55 
1. 170 
1. 17tr 
!. 185 
l.1!16 
1. 200 
1. 201 
1.215 
l.230 
1. z45 
1. 21>0 
1. 275 
1. 290 
1.305 
1.320 
1. 335 
1. 350 
1. 31>5 
1. 380 
l.395 
1.410 
1.425 
1.440 

1.3116 - 1 . 524 
1.4 55 
1. "70 
l.485 
1. 500 

t.416 -l.660 
l.5L5 
1. 530 
l.545 
l. ~60 

l.573•-0 . 089 
1. 575 
t. 590 

1.s24 -1.ns 
1. 605 
1.6 20 
1. b35 
1.650 
1- 665 
1 . 680 
1. 6q5 
l. H O 
1. 12~ 
l.HO 

l.143•-0.0lll 
1.7 5~ 
l. 71 1) 
1.785 
l. 1!00 

l.TOS - 1. 947 
1. e 15 
1. 63C 

l.660 -2.15~ 
1.04 5 
L. 860 
l. 8 75 
l.8 '10 

1.894•-0.025 
1. 8'18+-0 . 074 

1.905 
1. 920 
1. 915 
1.9 50 
1.965 
1. 980 
1,995 
2.010 

2.041•-0.069 

1.947 -2. 275 
z. t 14+-o .o6s 

Z,260 
2. 300+-o .ou 

2.153 -Z.551 
2.lt1 9+-o.o'e 

2.275 -l .1 (9 
2.4qz.-0.05 6 

2.510 
2.533+-0.0Sb 
2.6U+-0.053 
2. 7't6•-o .os 1 

2.760 

2.551 _,,204 

F.•-1'11 
GFV 

0.111 
0.112 
0.1R6 
Q. lQb 
o . 201 
o. 217 
0.231 
0.231 
0.247 
0.2.i,1 
0.262 
o. 26'.I 
0.211 
0.292 
o. 307 
o. 322 
0 .337 
0 . 352 
0 . 366 
0.361 
o. 397 
o.1tt 2 
0.427 
Q.442 
o. 4'>7 
0.472 
o.487 
0 . 502 

0 .1t 47 - 0 , 585 
0.517 
0.531 
o.547 
0.562 

0.47!1 -o. 722 
o. 571 
11.592 
o . 6 0 7 
o . 627. 

0 . 615+-o . 00<1 
0 .637 
0.652 

o.565 -o. 767 
o.667 
o. 61.ll 
o. 697 
o. 11 2 
0.121 
0 . 142 
0 .757 
0 . 112 
0 .71!7 
o. 80 2 

o.sos+-o.0A1 
0.817 
0.1132 
Q.847 
Q,A62 

0 .767 -1. 0011 
0 . 11 11 
0 . 992 

0.122 -1.1.14 
o,9o7 
0.922 
O.Cl37 
0.952 

Q,956•-0. 0?5 
0.959+-0.074 

0.967 
0 . 982 
0 . 997 
1. 0 12 
1.027 
l.042 
l.057 
1.072 

1.102•-0.06';! 

1.ooa -t.337 
1.236+-0. 065 

1. 322 
1. l b2t-0.061 

1.214 -1.613 
l.481+-0. 058 

l.3H -I, NI 
t.55lt•-0.056 

1. 512 
l.595+-0. 056 
1.704+-0.053 
1.soe+-o . os 1 

t. 822 

SfG 
MU 8 APN 

$ 109.00 
N 1e.so+-4L.oo 
# 118.90+-18. 00 
t 154.00 
# 168, 20+-34.00 
II 207..40+-31. QO 
$ )44.00 
# 323,40 +- )2,00 
II 387.10•- 14 . 0U 
5 40l!.OO 
H 504, 2() •- 'l 7. 00 
$ 496, (10 
d 532.60+-H , OO 
d 542. 30+-37.0\) 
d 460.80+-30,lJO 
# "ll. 00+-31.00 
J 31 1 . 9(.+-B,OIJ 
( 249. 60•-3! . 00 
• 210,<l0•-26 . !.0 
M 17".2(J +-2 7. 00 
• 1gs.ao+-211 .oo 
11 176. 40+-zs . ov 
~ 167.10+ -17 . 00 
# 191.20+-ll. OO 
d 216.50•-17 . 00 
~ 209.1u+-1a.oo 

B 3. 50+- l!,. Otl 
Z3A. 50+-16 .CO 

# 21 l , Oll+-7.2.00 
f 245.60+- l 'l . OO 
¥ 251,40 •-ta . oo 
~ 273.90+-t'l . OC\ 
M 2A?.IO•-?o.oo 

~ 201.00+-20 .oo 
• 281:>,o0+-1<1.00 
'215.lu+-1 6. oo 
f 258.70+-1 6 . l}I) 
r 2H . 611+ -1 7.00 
II 2,C ,58 +- 14 ,'\5 
f 27.9. 9U+-t 7, 1Jll 
~ 27.6.bCJ+-lll .OO 

M 193,00+-! 9 ,00 
11 t'l9,M+-11. co 
~ 2H.60+-lB .OO 
# 211.70+- 16 . 00 
# 221. 01;+-1 5.<:0 
• 7.l2.40•- 1 ~.oo 
• 223 . 41)+- t b .Ov 
II 241 , b'l+ - l 7. 0(1 
N 2l2 . 41)+ - 1e . oo 
N 223.110+ -1 6 . 0li 
N 207.90+- 15 . 00 
N 182.lC+- 7. Rv 
N 159,30+-11 .oo 
# 184.10+-lll . OO 
4 l 7~.-~o+- 1 5 .l•O 
11 152,bO+-ts . oo 

* \50. 00•-14. 00 
' 155 . 60+-16.00 
• 180 . 60+-1 6 . 00 

N I~ l , 00+- 9 , 00 
N 159,90+ -16 . 00 
• 164.10•-l 7.00 
# ll6,00•- L7 . 0CJ 
¥ 19b.~0+-l6.00 
H 145.10+- 5 , 70 
~ 151. 70•- 6 , 30 
N l70,80•-\4.UO 
# 158. 10 • - 14.00 
II 175 . 40•-lb , OO 
• 165.00•-1 6 . 00 
4 161, 70+-I S .OO 
8 164,(JCr+-ISolJO 
# lftl, 70+-14. 00 
~ 142. 3u+-14.Cr0 
# 146.00•- 6 . 40 

~ 115. uo+-1 2. oo 
II 148, St·+- t. . 70 
• 146 . JO•- ~.oo 
11 144 . 20•- a .oo 

• 134, 00+- a . oo 
# 142 . oo +- 9 , 50 

# ll 1.00+-12,IJO 
M lH. lO+- 4. "30 
II 148.20+- 5 .VO 
- 12q.so+- 6 . 90 
- 132.70•- ~ . 01.1 * 121. 20t- 6 . 20 
' 141. 70+- 5. 00 

• 121 . 00•- A. oo 

REF 

l\ 5 
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115 
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113 
llS 
13] 
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115 
IH 
115 
lH 
lH 
133 
HJ 
IH 
IB 
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133 
I 33 
1:\3 
lB 
lB 
133 
n~ 
lH 
LB 

209 
IH 
L33 
in 
1)) 

lt 2 
133 
133 

7? 
133 
133 
l'H 
133 
lB 
131 
133 
133 
131 
133 
11 2 
D~ 
IB 
I'\ 1 
IH 

72 
133 
IH 

20'1 
133 
1n 
tH 
tll 
101 
117. 
133 
131 
13'\ 
133 
133 
133 
133 
tn 
ll2 

72 
112 
131 
112 

7.09 
112 

72 
101 
lH 
112 
112 
llZ 
IJ3 

209 
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CllO: GAMMA + PROTON - TOTAL HlORONJC CROSS SECTION I CONTINU~O 

K E* E•-M SIG P.EF 
GEV GEV GFV "4U 6AP.N 

3 .0so~- 0.150 2.847+-0.049 1. 909•-0.049 • 134.60•- 6.'<0 112 
4.070+- 0 . 490 2.919•-0.158 l .9eo•-o. 158 fl 135.0C>+- 2.90 134 

4.150+- 0.150 2. 94t,+-o. 048 2.001">•-o. 040 • I 3 1. 50'1- 6. 60 ll2 

' 4.2 ... 11 
3. 500 - 5.300 2.729 -3. :H:\ I.79 1 -2.375 , 116.00+-1?..00 72 

4. 359 3.010 2.072. p 136. RO+- 5.00 lH 
4.450+- 0 .150 3.038•-0 .046 2.100+-0.046 • 124. 70•- s. 80 112 
4.660+- o.Joo 3.1 02+-0.091 2.16"•-0 . 091 # 12't. 20+- 3. 90 101 
4 .7SO+- 0.150 3.129+-0.0'15 2.191•-0·045 • 124.20•- 5 .40 112 
5.050+- 0.150 3. 218+-0.0't4 2 . 2eo+-o.044 , 121.80+- 4.50 112 
5. l 70+- o . 600 3. 253+-0. I 73 2 . 315+-0.173 • 128.30+- 2.60 11" 

5 • .195 J.260 2.322 , 134. 20+- 5.00 133 
5.350+- 0. 150 3.304+-0 . 043 2.366•-0.043 , 122.10+- 6. 00 112 
5.650+- 0 .150 3.369+-0 .042 2.450+-0.042 ~ ll8.40•- 5.()0 112 

I 5.652 ) 
s.ooo - 6.500 3.204 -3.616 ?..265 -2 .6'1"8 • \25.0<H-11.00 209 
5.950+- 0.150 3.471•-0.041 2.s32+-o.01t1 • 123.60•- 5.50 ll2 

6 . 097 3.510 2 . 572 Ii 131.20+- '5 . 00 133 
6.2!-0• - 0. 1 !>0 3 .551+-0.040 2.6l3•-0-040 • 122 .10•- 5.60 112 
6.570+- o. 1ao 3.634+-0.ZOl 2. 696+-0.201 • 122. 40+- 3.90 D" 

7 .065 3. 7 60 2 . 1122 # 134.oO•- 6,00 133 
( 7.'o67 1 

1.000 - e.ooo 3. 744 - 3 .987 2.806 -3.048 • 126.00+-17.00 79 

a. 100 4.010 3.012 e 125.20+- 6.0(1 133 
9.430•- 1.010 4.086+-o . 23 2 3.141!•-0. 232 , uo. to+- 2-30 lV. 

9 . 202 't.260 3.322 • 133.60•- s . oo 133 
9 , ~JO+- l. 160 .. . 396+-0.252 3 . 1t5e+-o. 252 • 119.60+- 2 . lO lH 

lO. 37 \ 4 . 510 ).572 # 130.40+- 1.00 133 
10. 71G•- 1.280 4.560•-0 . 262 3. 642+-o. 262 • 121. 2u+- 2.30 134 

tl . 606 4. 71>0 J.87.2 128.30+- 9.00 l B 

12.490+- 1.-.ao 4.931• ·0.282 3. 993+-o. ?.a2 111.00+- 2.20 134 

12. 907 5.010 4.012 119 . 30+-12.00 133 

13.610•- l. 620 5.140+- 0.296 4.202+-0 . 296 113.60•·- 2.4() 134 

14.276 5.260 4 . 1u \12 .10+-Ul. OO lH 
L5 . 700 5.506 4.570 13'1.90+- 25.00 133 

16.UO t - l .';180 s . 581+-0.3B 4.6U• - O.H3 112. 70•- 2.20 114 

c120 : G l~l'I A + NEUTRON - TOTAL 1-U.DRONl C CPr.S S SCTI ON 

I< E• E ~-M SIG RF.F 

GEV GEV r;Fv MU BA~l\i 

1. 450• - 0.150 l.6'1'1 • -0 . 074 0.960•-0 . 0 74 • l't I. 31H- ll. 9 0 ll2 
1.750 .. - 0 .150 2. 042•-0 . u6g 1 . 103•- 0 . 069 4 141 . 3()+-ll. 50 ll2 
2.0.50•- o.15o 2.L76+- 0.065 t . 2 36•-o. 065 w 122.10+-10.ao 112 

2.350+- o . tso 2. 302+- o. oo L l. 362+-o. 061 • 125 .50+-12.71.J 112 
2. 1>50+- 0.150 2.421+-o.osa t.482+-0.0SA • 129.50+-13.60 \12 

2 .950•- 0- 150 2. 535•-0.056 1.595•- 0.056 # 140.50•-ll.10 112 

3.250+- 0 -150 2.644+-0 . 053 I.704+-0 .053 # 12 3 .10 .. -10. 40 ll 2 

3.550•- 0 .150 2. 748 • -0 . 05 1 l.BOQ+-0.051 u l20. 20•- l l. 20 ll2 
l . 850+- o.1so 2. 8't9• -0.049 \.9\0•-0 . 049 • \17.30+-ll . 90 112 

4.070•- 0 .490 2.n1•-o .1se l. 981+-0. 158 JI tts.10•- 6 . oo 134 

4.150+- o. aso 2. Q46•-0. (l411 2 . 007+-0. 048 -117.90•-t0 .40 112 
4. 450+- 0 .1 50 3.041+-0.046 2.101+-0.046 # !l 5 . 7C+-t0. \0 \12 

"· 750+- a .HO 3.132+-0, 045 2.192+-0.045 # 117.10+- 9. 80 1 \;? 

5.050•- 0 .150 3. 221+- 0.044 2.281+- 0 .044 4 DO. 70+- 8.'~0 lt2 
5.170+- 0 -600 3.2 55+-0.173 2.3l6+- o.1n • 114.80•- 5.40 134 

5.350•- 0.150 3.307+-0 . 043 2.367•-0.043 M \16.30 •-l\J.30 11 2 

5.6SO•- 0 .150 3.391+-0 .042 2. 452•-0 . 042 • ll 7 . 70•- 9.20 112 
5. 950+- o. \50 3 . 473•-0.04 I l. 534•-0 . 0 'tl II 10 5 . 30•- 9. 70 112 
6 . 250•- o.1so 3 . 553•-0 .040 2 . 614+- 0 . 040 • 109.40+- 9 . 50 112 

6.570•- 0 .100 3.637+-0.20\ 2 . 698+-o. 20 I • 1/.0 . 60•- 1.10 134 

8.430•- 1.010 4.069+-0.232 3.150+-0.232 • 120.to+- 5. 60 134 

C).1130+- 1. l 80 4.399+-0.252 3.'t60+- 0 . 252 • 11 1.40•- 4,'tO 134 

10.710•- 1. 200 4. 563+-o. 262 3.644 •-0.262 # 105 .60•- 4. 60 134 

12.490+- 1 .480 4.93 5+-0.2112 3,q95 +-o.2a2 ~ 110. 40+- 4,5(1 134 

13.610+- 1-620 5.144+-0 .296 4.204+-0.296 M 108.60• - 3. liO 13't 

16 . 130•- l.980 5. 585+-u .3'.H " · 1>45•-o. 33 3 # !Ob.JO+- 4 . 1+0 134 

# NU"ER!CAL VALUE FROM TAALE a . VALUE READ FROM nr~r.~AH p; PRELIMINARY 04T~ 
K s r.AHMA ENEAGV E+ • CENTER Of MASS ENERGY $ ~ FnR ~FTA IL SEE RffERF~CE 
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Cl30: GA'414A • OEUTFRON TOTAL HAOROt.l l C Ci>,OSS SF( Tl ON 

K E* E• FOR SINGL E Si t. RH 
GEV CEV NUCLfON CGEVI MU SA.RN 

L.450+• I), 150 2. 992•-0-094 l.89'H·0,014 794,30+-\C,OO ll 2 
1. 750+- 0.150 3, t 75+-0.0A9 z,04L+-Q,Ob9 • 285.70+- 9,5C 112 
z.oso+- o. 150 3.HH-0.084 2.175+-0.0b5 N 268 .IO+- B,50 112 
2.350+- 0.150 3 , 511+-0.080 z.301+-0,01>1 ~ l66.70•- 'l.90 ll2 
2.6!>0+- O. l 50 3. 668•-0.011 2,420+-0.05A • 26 8.20+- q, 70 l ll 
2.950+- 0.150 3.Bl8+-0.074 2,530-0.056 ~ 266.80+- 8. 70 112 
3.250+- 0.150 3, 9&3+-o .o 71 2.643+-0.05 3 # 7.52 .90•- a.i;o llZ 
3.550+- 0.150 4.102+-0.06'1 2. 747+-o.o~n # 243.90•- 9,30 ll?. 
3.'150+- 0.150 4.231•-0.066 2. e4s+-0.049 • 21tR.2C•+-1u.uo 11 2 
It .010+- 0.490 't.313+-0.212 Z, 920+-0.15 B # 246. ?.()+- 5. LO 1~4 

4.150+- !l.150 4. 368+-o .o64 2. 945•-o. 048 # 245,10+- R.oo 112 
4.450•- 0.150 4.495+-0 .063 3, 039+-o. OH # 23b.70+- R.30 LIZ 
4.750+- 0.150 4.618+-0 .0bl 3. t n +-o. 045 ' H8. 10•- s .20 11 2 
5.o so+- 0.150 4. H•H-0 , 059 3.219+-0 . 044 • 24'1.40+- 1 . 70 11 2 
5.170 +- 0 .600 "· 786+-o. 23 5 3. 254+-o. 17 3 ' 238 .7C+- 4 , 71! 1)4 
5.350+- 0.150 '" 856+-0,051! 3.306+-Q. 0 43 # 234. so•- 8 . 30 11 2 
5.650+- 0 .150 4. 97o+-o.057 3.H0•-0. 0 4 2 # 212. 10•- 7, 71) ll7 
5. 950+- 0.1 so 5. 0112•-0 . 055 3.'t72+-0.04l • 225.10+- 8 .O\i 112 
6. 250+- 0.150 5 .192+-0.054 3.552+-0.040 • 27.7.60+- 7,b() 112 
6. 570•- o.1so 5 . 3oc,+-o . 276 3,636•-0.201 N 238. 7()+- s.'lo 1'4 
B,430+- 1.010 S. 927t-O , 320 4.088+-0.2 32 • 23b.OO+- 5.00 D4 
<;l, 360+- 1.180 b.220+-0.356 4.301+-0.25!1 221.00+- 3. 70 l34 

10.110+- 1.280 6.609•-0.3b3 4.562+-0.7.62 224.6C•- 3. <>O 134 
12 .490•- 1.480 7.09&•-0.391 4,933+-0.202 223. lO+- '!. 8(J LH 
13. 610•- 1.620 7.386+-Q.411 5.142+-o. 2% 21a.10+- 2.60 l34 
16. 130+- 1,980 e.ooo+-a.4b4 s. sa3•-o. 333 7.14. 80•- J.~o 1'34 

I NUMERICAL VALU E FROM TARLE ~ % VALUE REAO FRO~ OIAGR AM p PR(l\ " INARY l)ATA 
K • GAHMo\ ENERGY E• ~ CENTF.P. OF llAS S ENERGY 



1'2 0.<;1163 GEV 
M3 0,9383 GEV 
144 o.o GEV 

a 

COil: PflOllJN COHl>TOlll E'Fffc:T IK ) 5.50 CF.VI 

CONSTANTS AND TOTAL CROSS SFCllON 
0 SIG"A/0 T ; A•EXP(8•Tl h;(O srr.HA/0 TJT;O 

TF A VALUE FOR •c• TS r.JVF.N ~ SIG~A/n T ; A•f.XP!B•T+C•T••2t 

K 
GEV 

5-50 
5.00 - 7.00 

0. 50 
ll.5G 
17.00 

E* 
GEV 

). 35 
1.20 - 3. 74 

4.10 
4. 74 
5. 73 

"2' o. 93e 1 cev 
143• o . 9383 cev 
1'4: O.O GEV 

K 
GEV 

o.u - 0 .14 

0.\6 - 0.11 

0.10 - a.19 

(1.18 - 0.21 

0 -1 9 - 0.21 

0. 2 1+- 0.01 

o. 20 - 0.23 

o.19 - o.24 
0.22+- 0.01 

0.22 - 0.23 

0.21 - 0.25 

0.24+- 0.01 

o . 2.3 - 0.25 

0.25+- 0.01 

0.25 - 0.21 

0.26 - 0.27 

E* 
GEV 

-T 
GEVU2 

1.06 0 .(14 54-
0 . 0546 

1.09 0.0655-
0.0766 

l.11 Q.OA0'-
0.092 7 

lol2 Oo0436-
0o0695 

1.12 o. 0A 12-
o. to29 

Q,OAB0-
0.1099 

1.13 0.0628 
+- Oo00\ 5 

c.1120 
·- 0.0001 

OolOl O 
•- 0 . 00 11 

loll Oo0541-
0o071!4 

1.13 o.uos 
l.14 0.0420 

+- 0.0014 
O.OA52 

+- O.OOL4 
1. 14 0 -1129-

-;i. l 279 
lo \4 0 . 0353-

000576 
1.15 o.onq 

·- 0.001 5 
Oo04<l4 

•- 0.0016 
1.15 0.0681· 

0.0898 
0 . 0651-

o. 0926 
0.1111-

0 .1373 
1.16 0.0536 

+- 0.0016 
0.0957 

+- 0.0011 
o.os51 

+- 0 . 0011> 
0.1011 

•- o.001s 
0.1011 

•- 000016 
o.13s1 

+- 0.0013 
o.1358 

+- 0 . 0011. 
0.1501 

+- o.oooe 
Ool502 

·- 0.0010 
1.17 o.01a1-

o. 1016 
t.17 0.0833-

0.1016 

s 
GEVU2 

n . 20 
10. 26 - 14. 0Z 

16.83 
22.46 
32.7A 

A 
"4U F.IARlll/GEV .. 2 

• r 
• • II 

c . 88 +-
0 . 03+­
o. 60+-
0.6 3+­
Ci. 55•-

o. 15 
0 . 011 
0 .1 0 
o. (ib 

o.u~ 

GOllt PROTOM CO~PTON f.FFEf.T 

• • I , 
# 

~ 
\/t;F,VU7, 

6 . 90+­
R.40+• 
&.20+-
6.50+-
6.(>0+-

t.~o 
0 .10 
o.eu 
0.60 
0.41) 

IK > O .l~ GEVI 

• I , 
-~ 

1. 30+­
,,RO•-
0.10+­
o.ao+-
1. 10+-

1. •w 
1.10 
0.91) 
0.10 
llo40 

I CONTI NUF r) I 

O!Ff f Rf~Tl~L CRnSs SECTIO~ 

THETA ( '1 ESONI 
01 LA A 

#l35.80-
l44 . oo 

u 35. 70-
143. 7() 

#l35.60-
l4lo60 

II Sb. tO· 
CJ8.10 

#125.50· 
lB.50 

015 .50-
143. 50 

# 91. 9(1 

·- 1.40 
A'l47.40 

·- 1. 30 
~131.~0 

·- t . 60 
1 ea .oo-

96.oo 
11142.00 
# 68. 80 

·- l. 30 
#107.20 

·- t. 30 
1135. 50-

l~ l. 30 
~ 65 .10-

72.. 90 
'55.40 

·- 1.40 
II 69, 50 

+- lo 30 
# 87.70-

95.80 
' 85.70-

97 .80 
#125.00-

lH. \() 
H 10 .OC 

·- lo2CI 
53.00 

+- 1.20 
M 92.60 

·- J. Ui 
#108.40 

·- 1.10 
#ICS.40 

·- 1. 20 
H3J.80 

.... 1.20 
1131.90 

·- l. 50 
~147.50 

·- 1. 10 
#Jlt7.70 

·- 1. 30 
87,60-

55.60 * 87.60-
95.t>O 

Nl'JO . 34-
l l 'l . 4 

u 29 .11-
l '\6 . l 

n ze .:n­
nr.4 

• 7';.1>5-
67 . 53 

# ll6o43-
12 5o 3 

UZ7.59· 
136.7 
111.36 

•-L.:104 
141.2 

•-1. 51 l 
12 3 .0 

•-1. 789 
q 76.6r 

84.5? 
l34.9 
;e. 95 

+-l.194 
96.45 

•- 1.352 
u21i.qz. 

135.9 
~ 54 .55-

l>l . 64 
46.27 

•-t.229 
S6.89 

+ - 1.1a~ 
• 75.62· 

93 ,5q 
• 1).68-

85.59 
1111'<-40· 

123.5 
59 .00 

+-t.094 
ao.s2 

-1.186 
80 .43 

+-1.086 
<;6 .49 

+-1. tSZ 
96.4'1 

•-l.25t 
122 .0 

•-1.364 
122.2 

+-1 . 706 
140.3 

+-t.307 
140.6 

+-lo 546 
# 14.76-

82 . 61 
# 14. 76-

82.61 

o s1r.10 r 
M!J RARN/GF.V"*?. 

5. 0A 

5 . 91 

7.05 

:1.~o 

5.02 

5. 6.! 

lv. 2 

5.50 

7.36 

7.05 

9.87 

lo.o 

9.n 

l z. l 

+-. 51(> 

·-· 360 

·-. 2 73 

•-1. 0'> 

+-.80(, 

+-.207 

+-.424 

+-. 362 

+-.712 
+-.Sil 

+-.325 

•-. 1164 

+-. 36(1 

.... 4 71 

+-. 56A 

+-. 778 

+-. 977 

•-.424 

+·.S41J 

·-. 767 

•-.502 

+-.602 

+-.486 

+-.540 

+-l. 02 

•-2. 96 

0 SIG/O O~~t,A (C~l 
,.IJ 114~N/ ST F:RAO 

N o2l6 F-()l•-.2~()f-112 

• . 364F-{'ll•·.94C.F-07 

•• 530€- ( · l +- .r 1('~-!17 

,\86f-Ol+-.2~0F·OZ 

.65A~-Ol+- .4t0F.-~2 

~ • BBF.- Ol+- .11(.:r-c, ? 
¥ .440E-Ol•-.ecoE-O?. 

o328E - Ol•-.34CE-O? 

.424F.-Ol+- .510E-O? 

.608 E-Ol+- ,7&0f-~ 2 

# .680F.-Ol+· ,7l0 F·02 

o625F-Ul+· .940E-02 

,1Z4 +- .LIAF·OI 

o713E-Ol+-.ASOE-02 

,b05E- (Jl+-.7u0E-OZ 

.9S6E-Ol+-.l02E-OI 

.854 E-01+-.650E-02 

# .913E·O l+- .780E-02 

f .959E-~l+-.63CE-02 

.128 +-.I07E-Ol 

# • 130 +-. 700E-02 

# • t 34 +- o l 41 E-0 l 

•• 173 +-.423E-Ol 

l"b 

166 

\66 

166 

l o~ 

\bb 

166 

1"'7 

lA7 

l 66 

166 

166 

lb9 

169 

167 

169 

16 7 

)69 

167 

\bq 

166 

166 

I • NU~ERJCAL VALUE FROM TABLE i 3 VALUE READ FROM DIAGRAM P • PREll~INARV OATA 
UNMARKED CROSS SECTIONS, ANGLES ANO T VALUES 4RE CALCUlATEO FROM THE QUANTlf!F.S r,1vEN BY fHF. AUfHORISI. 
ANGLES ARE IN DEGREES; CM AND LA8 ARE CENTER-OF MASS ANO LA00RATORY SYSTE M; E• • CM ENE RGY. 

RFF 



q 

COll1 PROTON CO~PTON EFFECT jl( > o.n GEVI ICONTINUEOI 

M2: 0.9383 GEV 
113: o.9383 GEV 
1'4; o.o GEV 

0 lfFERENT IAL CROSS SECTION 

K E* -T THFJA I MESON I 0 SIG/O T 0 SIGIO OMEl;A 101) REF 
GEV GEV GEV••Z CM LAB MU AARN/GfV .. 2 "lU BAM-US TF.AAO 

0.24 - 0.29 1.11 o.1.s42 u 38.00 128.8 10 .8 +-1.14 J • 152. +-.160f-01 172 
0.27 - o.zs t.18 o .aees- t 87.5C- • 14. 29-

0.1016 95.50 82. 1l e.65 •-l.09 • • l:H •-.165E-DI 166 

0.21 - 0.29 1.19 0 .0883- • 87 .40- ' 73.83-
0.1131 95.40 81.65 u.6 •-3.02 # .1 80 +-.470E-Ol 166 
O.lOl't M c;2.oo 78.68 9.94 +-1. 99 ti .155 +-. 3IOE-O l 172 

0.28 - 0.30 lol'l o.1on II 90.00 76.36 9.57 •-.666 # .158 +-.110€-0l 170 
0.31..- 0.01 1.21 0.1162 # 90.30 75.93 ·- 0.008!1 +- 4.40 ·-~.267 6.74 +-1. 1>3 .lH •-.300E-Ol 171 
Q.30 - 0.32 1.21 0.17H 1120.00 106.7 ll.2 +-1. 14 • .206 +-.210E-Ol 170 
0.30 - 0 .33 1.21 o.osn • 15.00 61.40 9 .51> •-.850 • .180 +-.160E-Ol 170 
0 .29 - o.3 ... 1.21 0.1175 ' 90.00 7.5.51 1. 75 •-.85 5 I .145 +-. l60E-Ol 172 

0.2021 #136. OD 124.9 ll.4 •-.962 • .213 +-.1eoe-01 112 
0.30 - 0.33 1.21 o.1183 # 90.00 75,47 7 .60 +-. "78 # .1 0 +-.900E-02 170 
o.:io - 0.!5 l. 22 0.0916 II 75.00 61.12 9.91 •-1. 32 II .195 +-. 260E-O l 170 
0.35+- 0.02 1.24 0.1399 ' 90.00 74.28 ·- 0.0112 ·- 4.60 +-4.425 6.83 ·-· 961.! # .152 +-.220E-Ol 171 
o.35 - o.38 1.25 0.1,.95 II 90.00 73. 76 !>.59 .. -. 547 • .133 +•, l 30E-Ol 170 
0 .40 - 0.43 1.29 0 .1824 # 90.00 72.16 t, ,U +-.586 # .120 +-.1 70£-01 170 
O • .t,2+- 0.01 1. 29 O.l 841 , 89 .... 0 11.43 ·- 0.0149 +- 4.60 ... '1.360 3 .15 •-.844 • .111 •-.250E-OI 171 
o .'<4•- 0 . o I t.31 0.1969 # 69.20 70.64 ·- 0.0160 +- 4.60 +-4.340 3 .02 +-1.01 .960E-Ol+-.320E-OI 171 
0.46+- 0.01 lo32 0. 2095 II 88.90 69. 71 

+- 0.0175 ·- 4.70 +-4.410 1.so +-.!>59 # .s1oe-01+-.19oe-01 171 
o.48 1.33 0.1921 iii 81.CO 61. S7 2.79 •-. 221 @ .101 +-. BOOE-02 15 

o.51•- 0.02 1.36 0.2419 II 88.40 67.92 
+- 0.0204 ·- 4.10 •-4. 356 1.57 +-.505 ' . 62oe-01+-.2ooe-01 171 

o .5 2 1.36 0 .2208 a e2.oo 61.81 1.98 +-. 171 a .a1oe-01+-,1ooe-02 15 
0 .54+- 0.01 lo38 0.2620 # 88.10 66.82 ·- 0 .0221 ·- 4.80 +-4.415 2.02 •-.719 - ,810 E-Ol+-.310E-O l 171 

o.s1t 1.38 0.2111 .. ~o.oo 6e.s1 lo48 +-.1 57 iii .638E-O l+-.679E-02 173 
0 . 51 ). 40 0. 2576 GI 83.00 61.46 1.63 •-.1 50 QI .760E-Ol+-.700E-0 2 15 

0.2934 iii 90.00 67.80 1. 50 •-.145 @ .100E- 01+-.679E-02 1T3 
0.60 lo42 C.3159 iii 90.0(J 67.04 1.63 +-.135 <I .8t7E-01+-.679E-02 173 
Oo6l 1.42 0.2897 01 84.00 61.39 1.59 +-.136 iii .82oe-01+-.1ooe-02 15 

0.62+- 0 . 02 lo43 O.J 152 11 87.30 64.12 
+- 0.0277 ·- 4.80 •-4. 322 1.41 +-.462 I .740E-Ol+-.243E-Ol 171 

o.63 l.44 D.3388 QI 90.00 66.31 1. 73 •-.130 a .93.t,E-Ol+-.TOOE-OZ 173 
0066 1.46 o.no1t a 85.00 61.14 1.37 +-. l 39 @ .790E-Ol+-.800E-0 2 15 

0.330" @ 85.00 ol.14 1.58 +-.191 @ ,91oe-01+-.11oe-01 15 
0.3620 @ 90.00 65.61 1. 57 •-.1 60 <l .905E-Ol+-,919E-02 l73 

o.69 .. - o.o3 l-'•l 0.3612 ~ 86.50 61.84 
+- 0.0322 ·- 4.60 •-4.236 • 980 +-. 261 It .600E-Ol+-.160E-Ol 171 

0 .69 }.47 0.1954 iii 90.00 64.93 1.ao +-.150 lil .110 +-,919E-02 173 
0.10 1.48 o.3658 i 86. 00 61 .14 1. 41 •-. 160 a .eaoE-ot•-.1ooe-01 15 
0.12 1.49 Q. 38US a 86.00 60 .72 1.29 •-. l 38 ii .840E-Ol+- .900E-02 15 

0.4090 @ CJ0.00 64.27 1.55 •-.1<>1 Ql .10 l •-.CJ19E-02 173 
o.73 - 0.1& 1.52 c.21e1 # b0.00 3<l.35 o't32 ·-. 432 # . JODE-Ol +-.300E-01 170 

0.74 1.51 o.3953 iii 66.00 60.30 1. 26 •-.192 @ .esoe-01 •-.11oe-01 15 
o.75 1.51 0.4329 .. 90.00 63.62 1.42 •-.lB a .978E-Ol +-,919E-02 173 
0.11 l;.52 0 .... 25 ... iii 87.00 60.56 1.22 +-.140 .1) .870E-Ol•-.lOOE-Ol 15 
0.78 1.53 0.4331 iii 87.00 60.36 I. 18 +-.137 "' .a60E-ot•-.1ooe-01 15 

0.4S7C iil 90.00 63.00 1.24 •-.1 26 @ .905E-O l+-.919E-02 173 
o .a1 1.55 0.4813 ;;i 90.00 62 .40 1.24 +-.1 31 Q) .950E- Ot•-.tOOE-Ol 173 
0.02 1.56 Oo47Z3 a 88.00 b0 .45 .937 •-.116 • . 730E-Ol+- . 900E-02 15 
Q,83 l.56 Q,.t,802 ;;i 88.00 60.25 .947 +-.101 iil .75DE-Ol+-.800E-02 15 
o.84 1. 51 o.5os1 .;i 90 . 00 61.81 • 7"8 +-.970E-Ol a .602E-Ol+-.781E-02 173 
o.86 1.58 0.5130 i 89.00 60.55 .110 +-. l 08 @ ,640f-01+-,900E-02 15 
0.99 1.60 0.5468 GI 90.00 60.81 ,793 +-.103 (ii .690E-Ol +-.900E-02 H 
0.90 1.60 0.5551 ., 90.00 60.69 .713 +-.102 <ii .630E-01+-.900E-02 ts 
0.94 \.63 0.5986 @ 91.00 60.84 .577 +-.854E-Ol ;,; .540£-01+-.eooe-02 15 
0.95 1.63 (;.6071 a 91.00 60.66 .632 +-, 948E- Ol a .6oOE:--Ol+-. 900E-02 15 
0.96 1.65 0 . 6435 a 92. 0 0 6 1.01 .606 t-. 9 09E-Ol a .600E-ol+-.900E-0 2 15 
1.02 l.67 0.6898 @ 93.00 61. 21 .518 +-.10 5 01 .5 ... 0E-Ol•- .tlOE-01 15 
t.06 1. 69 0.7375 Q) 94.00 61.42 .592 +-. 9 ll E-0 l 01 . 650f-01+-.1ooe-01 15 
1.10 l. 72 o. 71't0 @ 94.00 60.17 .443 +-. 782E-Ol QI .5tOE-Ol+-.900E-02 15 
l.14 l.74 0.0239 @ 9!i.OO 61.02 .232 •-.4481:-01 il .2aoe-01•-.540e-02 15 
1.10 l.76 o. 8750 <I 96.00 61.28 .121 +-. !i55E-Ol :il .1 60E-Ol•-.700E-02 15 
1.22 l. 76 o.92.75 @ '17 .oo bl.56 .137 +-.b08E-Ol @ .1 80E-Ol•-.800E-02 15 
1.26 1.80 o. 9813 a 9a,oo 61.86 .160 +-.656E-Ol ill .22oe-01•-.9ooe-02 15 
1.35 1.85 1.1032 @100.00 62.36 . 261 +-.120 @ ,)90E-Ol+-.180E-OI 15 
1.u 1.e8 1. taz 1 OllOI.00 62.'t4 .2 66 •-.1 52 .. .lt20E-Ol+-.240E-Ol 15 
5.50 3.35 II 0.1000 11. 77 3.311 # ,424 +-,4'>0E-Ol .321 +-.3BF.-Ol 226 

II 0.1500 14.4 3 't.065 ' • 355 +-.3UllE-Ol • 269 +-. 227E-Ol 226 
II 0.2000 16.68 4.706 • .225 +-.170E-01 .110 +-.129E-01 226 

" a.3000 20.'16 5.793 # .141 •-.tSOE-01 .107 +-, l 14E-Ol 226 
# o.4000 23.67 6. 12'< • .649E-Ol._,560E-02 .490E-Ol+-.424E-02 226 

• o.sooo 26.51 1. 557 # .410E-Ot._,330E-02 . JIOE-Ol+-.250E-02 226 

' 0 .6000 29.10 8 .322 # ,2JUE-Ol+-,4 10E-02 .174E-Ol+-.3tOE-02 221> 
s.oo - 7.00 3 .... 4 ' o.oeoo lv.20 2.7 89 

+- 0.0200 +- 1.28 t-. 3512 • .'t46 +-. 300E-O l ,360 +-. 242E-Ol 227 
# 0.1250 12.1 5 3.493 

+- 0.0250 +- 1. 28 +-. 3535 .3CJ9 ~-.230E-Ol .322 •-.1851:'-0l 227 

• 0.11;0 15.10 4.143 ·- 0.0250 ·- l.09 +-. 3009 # .244 +-.IZOE-01 .197 +-.967E-02 227 
# 0.22'0 11.14 .t,.709 

+- 0.02 50 ·- o.96 +-.2673 II .173 +-. 800E-02 .139 +-.6't5E-02 2 2'7 

• s NU"EAICAL VALUE FROM TABLE a • VALUE READ FROM DIAGRAM P z PRELIMINARY DATA 
UNMARKED CROSS SECflDNS, ANGLES ANO T VALUES ARE CALCULAfEO FROM THE QUANTITI ~S GTVEN BY THF. AUTHOR(Sl. 
ANGLES ARE IN OEGAEES I CM ANO LAB ARE CENTER-OF HASS AND LABORATORY SYSTEM; E• • CM ENERGY. 
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cou: PRO'fON COMPf ON EFFECT IK :> 0.13 GEVI ICONJINUEO I 

112: 0.9383 GEV 
1'3: 0.9383 GEV 
114: o.o GEV 

DIFfERENTIAL CROSS SECTION 

K e• -T THETA I MESON I 0 SIG/O T 0 SIG/D OMEGA ICMI REF 
GEV GEV GEY .. 2 '"' LA6 MU 8ARN/GEV .. 2 MU 8ARNISHRAO 

5. 00 - 1.00 3.44 0.2750 18.97 5.219 
+- o.02so ·- o.a1 +-.Z4H .120 +•.600E-02 .967E-Ol+-.484E-02 227 

# 0.3250 20 . 64 5.687 
+- 0.0250 ·- o.sc +-.2256 # .930E-Ol+-.500E-02 • 750 E-0 l +-. 403E-02 227 

II o.nso 22.18 6 . 123 
+- 0 . 0250 ·- o . 75 +-.2116 ' .690E-Ol+-,500E-02 .556 E--Ol+-.403E-O?. 227 

' 0.4250 23.64 6. 535 
+- 0.0250 +- 0.11 +-. 2002 # . 550E-01+-.40vF.-02 . 443E-D l+-.322E-02 227 

II 0.4750 25.0l 6,925 
+- 0.0 250 ·- 0.67 +-.1907 # .42oe-01+-,4ooe-02 ,J J9E-O l+-,32 2E-02 227 

# 0,5250 26,32 7.29~ 

+- o . ozso ·- o.64 +-.1828 ' . 3JOE-Ol+- . 400E-02 .266E-Ol+-,322E-02 227 

' o.5750 21 . 56 7.657 
+- 0.0250 +- 0.61 +-.1760 • . 21ce-01+-,4ooe-02 . 210e-01+-,322e-02 227 

a.so 4.10 II 0.1000 9 , 33 2. n0 • ,309 +-,390E-O l • 372 +-.469E-Ol 226 
# o. 2000 13.2 l 3.0l't # .179 +-.l50E-Ol .21 5 +-. l80E-Ol 226 
II 0,3000 16. 20 3.12 8 # • 114 +-. 1 lOE-01 .137 +-. l32E-Ol 221> 

* 0.4000 19, 72 4.319 II , 53ee-01+-.460e-02 .647E-Ol+-.553E-02 221> 

' o.5000 Z0.96 4 . 844 # , ]43E-Ol•-. 270E-02 .413E- Ol+-.3Z5E-02 221> 
II 0. 6000 22.98 5.llt+ " .191e-01+-.1 soe-02 .2JOE-Ol+•.217E-02 226 
ii o . 7000 24.85 5.710 fl .1 05e-01•-.1Loe-c.2 . l26E-C.l+-, 132E-02 226 

* 0.0000 26.60 6.169 f .853E-02+-,150E-02 .l03E-Ol+-,l80F.-02 226 
11.50 4 . 74 # 0.0600 6.17 t.222 II .441 t-,630E-Ol . ne •-.t04 226 

• 0.1000 7.96 1. 579 II .n.r, t•.2BOE- Ol ,551 +- .462E-o l 226 
# 0.2000 11.27 2.239 II .111 •-.1 1ue-01 .2e2 •-.1e1 e-0 1 226 

' 0.1000 13.82 z.746 " .952E-OL+-,900E-02 .1 57 +-.148E-O l 221> 

• 0.4C.OO 15.97 ), l Bl If .499E-Ol +-,410E-02 • BBE--0 l +-.6 76 E·02 226 

• 0.5000 17.67 3.565 # . 31ze-01+-.26oe-02 . 515E-Ol +-,429E-02 226 

• 0.6000 19.59 3,915 II .l6SE-Ol+-.l50E-02 .272E-Ol+-.247F-O?. 22b 
# 0.1000 21.10 4. 2l'l # .900E-02 +-.980 E-03 .l48E-Ol+-.162E-02 226 
# o.eooo 22.66 4.542 # .550E-02 +-,700E-03 .907E-02+-,ll5 E-O?. 27.6 

17.00 5.13 II 0.1000 6.51 t.067 # , JOZ +-,23\>E-C. l • 746 +-, 568E-Ol 226 
# o.2eioo 9.21 1. 512 I .1 43 +-.eeoe-02 .353 +-, 2 l7E-Ol 226 

• 0.3000 ll. 28 I. 855 ' . 850E-Ol+-,700E--02 • 210 +-. 173E-Ol 226 

• o.4000 13.04 2.145 # .4aoe-01+-.4ooe-02 .119 +-.ll4E-01 226 
# o.sooo 14.58 2.402 ¥ .Z66E-O l•-,240E-02 , 6~7E-01+-.S93E-OZ 226 
# 0.6000 15.96 z.<> 36 # .l53E-O l+-.130 E-v2 .376E·Ol+-.321 E-02 ZZ6 

• 0.1000 11.21 2.esz II .760E-02+-.l60E-OZ .1eee-01 +-,395e-02 226 
M a.eooo 18.48 3. 053 • • 570E-OU- . 630E-03 .141E-Ol+-,l56E-02 226 
II o . 9000 19.61 3.241o ' .326E-02+-.370E-03 . eose-02+-.914E-01 226 
II 1. 0000 20.68 3. 425 If .1J0e-02+-. 22oe-03 .J4lf-02+-. 5io3E-03 226 

con: PROTON CO MPTON EFFECT IK > 0 .13 GEVI (CONT!NU EO I 

112: 0 .9383 GE\I 
l'l: o.9383 GEV 

'"" o. o GEY 

DIFFERENTIAL CROSS SECTI ON IT OEPENOENCEI 

2.00 GEV < K < GF.V 17 .00 

-T K e• s 0 SIG/O T ~ EF 
GEll .. 2 GEV GEV GEV••2 MU llARN/GEV**2 

# 0.0600 11.50 4.74 22. 46 #0.44 1 +-.630E-Ol 226 

• o.o 800+- 0 .0200 s . oo - 1.00 3. 20 - 3. 74 10.26 -14 . 02 #0.446 +-,300E-Ol 221 

• 0. 1000 5.50 3,35 11. 20 #0. 4 2" •-.440E-Ol 226 

• 0 .1000 a . so 4.10 16.8) 60. 309 +-. 390E-O l 226 
# 0.1000 11 . so 4.74 22.lt6 llO.B4 +-.zeo F.-0 1 226 
II 0.1000 11.00 5,73 32.7 8 #0.302 •-.230 E-O I 226 

0.1250+- CJ .0250 s .oo - 1.00 3.20 - 3. 74 10.26 - 14.02 #0.399 +-,230E-O l 227 
M 0.1500 5 .50 3.35 u. 20 #O. 355 •-.300E-Ol 226 

• 0.1150•- o .02so s .oo - 1.00 3.20 - 3. 74 10.26 -14 . 02 #0.244 +-.t20E-Ot 227 
II o . 2000 5 .50 3.35 11.ZO #0.225 •- .170E-Ol 226 

• o.zooo a.so 4.10 16. 83 J0.1 79 •-.t50E-Ol 226 
II o.zooo 11.so 4,74 22.46 *O• l 71 •-. \ lOE-0 l 226 
# 0.2000 11.00 5,73 32. 78 #0.143 +-.aao e-02 226 

# o.2250•- o.02so s.oo - 1.00 3.20 - 3,74 lO.Z6 - 14.02 110. 173 +-.aooe-02 227 
# o.21so+- o.02so 5.00 - 1.00 3.20 - 3.14 10.26 -1'1 .02 110.1 20 +-.600E-02 227 

• 0 . 3000 5.50 3,35 11.20 ll0.14 l +-.1soe-0L 226 

• 0.3000 8 . 50 4 .10 16.Sl #0 .1 14 •-, llOE-01 226 

• 0. 3000 11 . so 4 ,74 22 . 1o6 t0. 952E--01•-.900E-OZ 226 

' o. 3000 17.1)(1 5, 73 ~z. 1e N0, 850E-Ol+-.700E-02 226 

• 0.3250•- 0.0250 s . oo - 1.00 3.20 - 3,74 10.26 -14.02 #0.930E-O l+-,500 E-02 2?.1 

• Cl.3750+- 0.0250 s.oa - 1.00 l.20 - 3. 7" 10.26 -14 .02 10.690E-ot+-,souE-oz 227 
ll 0.4000 5 .50 3. 35 11. 20 #0.6t+8E-Ol +-.560E-02 226 
# Q.4000 8.50 4 .10 16.63 M0.538E-Ol+-,460E-02 226 
# 0 . 4000 11.50 4.74 22.46 #0.4 99E-Ol+-.4JOE-02 226 

M : NUMERI CAL VALUE FROM TABLE i ~ VALU E READ FROM OIAGRAM P s PRELIMINARY DATA 
UNMARKED CROSS SECT IONS, 4NGLES AND T VALUE S ARE CALCULATED FROM THE OUANTJTJES GIVEN llY THE AUTHOP ISi. 
ANGLES ARE IN DEGREES; CM ANO LAS ARE CENTER-OF M~SS AND LABORATORY SYSTEM: Et ~CM ENERGY, 



11 2 : 0.9 383 GEV 
~31 0.9383 GEV 
~41 O.O GEV 

• II 

II 
# 

- T 
GEV••2 

# 0.4000 
o.4Z5o+- o.02so 
(J.4150+- 0.0250 

# o. 5000 
II 0.5000 
# o.sooo 

• o.soou 
o.szso+- 0.0250 
o . 5 750+- 0. 02~0 

# 
# 

• 
# 

• # 
# 

• • • M 
# 

0.6000 
0.6000 
0.6000 
0.6000 
0.1000 
0.1000 
0.700U 
0.0000 
O.BOOQ 
o.eooo 
0 .9000 
1.0000 

-T 
Gevu2 

0.2181 

1'2: 0.9383 GEV 
1'3 1 0.9383 GEV 
114: Q,Q GEV 

K 
GEV 

11.00 
5.00 - 1.00 
s.oo - 1.00 

s.so 
9.50 

11.50 
11.00 

5. oo - 1.00 
5.00 -

5.50 
a.so 

11. 50 
17.0Ci 
a.so 

ll.50 
17.00 
8.50 

11.50 
11 . 00 
11.00 
11.00 

K 
GEV 

1.00 

o.n- 0.10 

ll 

COll: PROTON COMPTON EFFECT (K > 0.11 GF.V l 

CIFFERENTIAL CROSS SECTION !T OEPENOENCEI 

2. 00 GEV < K < GEV 17. 00 

E• s D SIG/O T 
GE ii GEV .. 2 MU 8ARN/GEV .. 2 

s. n 32. 78 #0.480E-Ol+- . 460E-02 
3. 20 - 3. lit 10.26 -14.02. #0.550E-Ol•-.4uoe-02 
'.l.ZO - 3 . 74 10.26 -14.02 #0.420E-Ol+-.400E-02 

3 .35 11.zo #0.410E-Ol•-.3 30E-02 
4.lO lb.83 ll0,343E-Ol+-. 270E-02 
4 . 74 22.46 llO.Jl2E-Ol+-.?.60E-02 
, .73 n. 78 #0.266E-Ul+-.240F-02 

3.20 - 3. 74 l0.2& -14.02 I0 .330f-Ot +-.400 E-02 
3.20 - 3. 74 I 0 . 26 -l4 o02 I0 . 27Gf-Ol+-.400E-02 

3 . 35 tl.ZO M0.230f-Ol+-.410E-02 
4.10 16.8 3 I0.191F-Ol+ - .l 60E-02 
4.74 22.46 #O.l65F.-Ol•-.1 50E-02 
s. 73 32.. 16 #O.L53E-Ol+-.130E-02 
4.10 16.83 #O.IOSE-ol+-.llOE-02 
4.74 22.4() #0.9UOE-02+-.9~LE-03 

5.13 32.78 #0.76UE-02+-.160 E-02 
~. 10 16.83 ~0.853E-02+-.1 50E-02 
... 74 22.46 #o.ssoF-oz+-.1uoe-o~ 

5. 73 32. 78 10.s10E-02+-. 630E-u3 
s. 73 32.1'8 #O.J26E-02+-. 370E-03 
s. 73 32. 78 10 .ll8E-02+-. 22oe-03 

0.75 GEY < ~ < GEV 2 .00 

s 
GE\/UZ 

COii: PROTON r.O~PTON EFFECT 

D SIG/0 T 
HU BARlll/Gfl/n2 

(K > 0.13 GE"Vl 

CCONTINVEDl 

REF 

226 
?27 
227 
U6 
?.26 
226 
226 
227 
227 
221> 
221> 
?.26 
7,26 
226 
2?.6 
?.26 
226 
221> 
226 
226 
226 

RF.F 

I 7u 

ICONTINUElll 

RATIC OF CRCSS SECTIC~S FOR lRA~SVERSE ANO PARALLEl ITO THE PRODUC TI ON PLANE t POLORllE ll GA~~AS 

Tt-ETA IMESONJ A~S!G TRANS VERSE e~s1c PA RA LLEL ~ 

GE Y 
-f 

GE V .. 2 CM lAB I A-8 1/(A+Bl A/IA+bl 8/lA+0l 

0.30 - 0.34 

1'2! 0.9363 GEV 
1'3: Q.9383 GEii 
"4: Q. 0 GEV 

K E• 
GEV GEV 

0.100 [0481 
o . aoo 1.541 

0.1210 

CM 

PG se.o+-
Pii 89.0+-

# 9CJ.OO ~-.354 +-.93UE-Ol 0. 323 

COllt PRO TON COMPTON EF FEC T lK > O.D GEV I !CONT INlJFn! 

p = BARYON POLARIZATION AlDP\ G 1U G414"1Al x PIM~SONI 

l l< ETA >IF SOl'I l l'f TA BARY ON p RH 
LAS , .. LAS 

3.(; 62.9+- 5.3 n.o+- l.O <+3. I+- 3.CJ Piil-O .J4•-.26 147 
3.0 61.7+- 5 . 3 91.0+- 3.0 42.t+- 3.0 p o:-o . 23+-. 4!6 147 

I = NU"ERICAL VALUE FROM TABLE i • VALUE ~EAO FROM DIAGRAM P s PREL IWINA RY DATA 
UN~ARKEC CROSS SECTIONS, ANGLES AN O T ~ALVE S ARE CALCULhT EO FROM THE OUA~TITIF. S GIVEN 8Y fHF. AUTHORl S I. 
ANGLES ARE IN OfG~ EES; CM ANO LAB ARE CENTER-OF MASS ANO LABORATORY SYSTE~; E* • C>I ENERGY. 

+-.465E-Ol 

REF 

114 



12 

Cllll GAMP'A • PROTON--> NEUTRON + Pl+ (K ) l. ZO GEVI 

/IZ: 0.9383 GEV 
1'3: o.9395 GEV 
'"" 0 . 1396 GEV 

K 
GEV 

1.20 

l. 21 
1.21•- 0.02 

l.23 

l. 23•- 0.02 

l.24 

l. 21o •- o .o<t 

J.25 

1. 25 •- 0.02 

1.25 
1.26 

1.21 

l . 28 

Et 
GEV 

-T 
GEV ... 2 

i. n 0 . 00•6 
o.ooeo 
0.0129 
O.OlB 2 
0.0245 
0.0212 
0-0317 
0 . 049 1 
0 . 0490 
0.0747 
0.0756 
0.106 7 
0.1016 
0.1440 
o.1H 9 
o . 1 863 
0 . 187" 
o. 2332 
o.2s5 1t 
0.3992 
o.5Z50 
0.6590 
o. 797" 
1. 5921 

l. 78 1.3057 
l .7s s 1. 5e1o3 

+- 0.0229 
l.7A 1.2226 

l .6l44-
l.6Z68 

1. 79 0.0009 
0 .0032 
0 . 0011 
0 . 0 161> 
l.4t30 l 
l.5TCI 
l.62<t0 

1.79 1.6189 
·- 0+0230 

1 . 79 0.004 ~ 
0.009 5 
0.0137 
0.0194 
0.0260 
0.0331 
0.0520 
0 .000 2 
0.11" 1 
o. t 537 
o.1986 
0 .2 .. 14 
o. 3024 
0.422 1 
o.5545 
o.6950 
o. 8395 

I , 79 $ I, 46 96 
·- 0 . 0826 

1.5626 
+- 0 . 0617 

1.80 1.3677 
1. 51t5 l 

1. so 1.6534 
·- 0.0212 

1.80 l.6789 
i.ao 0.1595 

l.282 5 
l. e1 0.0052 

0.008 9 
O.Ol4<t 
0.020~ 
0.0273 
0.0354 
0.0546 
0.0843 
0 .11 99 
o. 161" 
0.2084 
o.3168 
o.4416 
0.5792 
o.1249 
o.eH1 

t. 0 1 0.2536 

TOTAL CROSS SECf l GN NO DA TA TO BE LISTED 

DIFFERENTIAL CROSS SECTION 

THETA IMESONI 
CM L A8 

# e..13 
, 0.10 
# 10.31 
# 12. 26 
N 14. 22 
11 15.00 
• 16. 21 
# 20.00 
# 20. I e 
# 25.00 
~ 25.15 
• 30.0{; 
# 10.12 
# 35.00 
• 35.11 
# 4 0 . 00 
• ~0. 12 

~ 45.CO 
# 50.C9 
~ 6C.09 
II 1C.O'l 
11 8C.c8 
// 90.09 
il l8Ci.oo 
#128. 50 
UeS.50 

·- 6.45 
1120. 20 

;;i11c.oo-
1ao.oo 

• 2.5() 
# 5.00 
fl 7.80 
# 11. 50 
ll 37.TO 
*155.50 
'167.30 
U65.t:C 

·- 6.l,l 
# 6, 19 
II e. 17 
, 10 .40 
• 12.37 
# l't.36 
# 16 • .36 
# 2~.36 
# 25. 3 7 
• 30. 38 
# 35. 4 l 
• 40.45 
ii 45 . 00 
// 50.50 
11 6C. 53 
# 10. 51 
• ao. 59 
II 90.60 
H4C.60 

·- 8 .<ll 
U 51.6C 

·- 9 . 01 
#129.00 
#14T.20 
#165. 70 

·- 6. 37 
d>lBO.OC 
// 84.00 
#12(; . 80 
• 6 . 25 
# 8 . 25 
" 10. 50 
# 12.49 
# lit. 49 
M 16. 52 
II 20,55 
# 25.61 
I 30, 6 6 
• 35. 73 
# 40.81 
# SC.92 
• 61. 02 
# 71.09 
• 81.14 
# H. IS 
$ 45.00 

J . 224 
4.262 
5.428 
6 .460 
7.500 
7. 914 
8. 559 
LU. 59 
10.68 
1 3. Z9 
13. 31 
16.02 
16 .(i9 
18 . eO 
Le . a1 
21.64 
z1 . 11 
24 . 54 
27. 56 
3).75 
40 . 36 
47,49 
55 . 26 
l 80.0 

1c;4. 00 
#152. 0 

• - 12.02 
- 84.00 

<> 160 .56-
lUO.O 
l . 303 
2 . 606 
4 .066 
b.005 

U06.0 
#l34. 0 
// 15 5. 4 
#1 52 . 0 

·-12 .01 
3. 2 ls 
4. 249 
5 .4l3 
6 .444 
1. 488 
a. 54e; 
10.66 
l3 .H 
16.05 
18 .82 
2l . 65 
24-26 
21. 50 
33 .67 
40. 2l 
.\1 , H 
55 , 16 
*109.~ 

• -1 2 .58 
4127 .5 

• -14.98 
1 94. 00 
020.0 
#152. 0 

+- 12. 0 l 
leo.o 
4 9 .11 

#84, 00 
3. 222 
4.255 
5.419 
6.452 
7.492 
A.552 
l0.b7 
13 .35 
16,0T 
lfl . 84 
21.68 
27. 5Z 
n .11 
40.31 
47.44 
55 . 21 
24 . 00 

0 SIGIO T 10 SlG/O Tl•« S-~••2 1••2 
MU 8ARNIG EV••2 MO SARN*CEV•• Z 

39 , 5 
32.8 
3 2 +6 
3l.3 
32. 4 
28 .7 
30. 9 
31.8 
32.6 
34 , 5 
35.7 
34,4 
41.l 
34 . 8 
n.1 
32 . 0 
31. ) 
37. l 
25. 6 
15.b 
12 . 8 
7. 50 
~ . 60 
3.16 
4 . 6l 

5.41 
46 . 5 
41.7 
30.9 
2'--~ 
7.87 
s. 33 
2. 75 

4.60 
J (; . ('; 
28.4 
211 . 2 
26.3 
z9,c, 
28.ll 
30. 2 
34.6 
~(Id 

30 . 3 
28. 6 
26. 5 
20.7 
15. 0 
A.09 
4.Cl2 
'•. 24 

T,68 

II 8.30 
4. 27 
5. 46 

<t. 05 
3 .1 4 
2.92 
2 . 82 
'32 .1 
24.l 
24 .1 
z4,3 
2 5.4 
24. 7 
30. 4 
H.U 
28. 6 
32.7 
26. 9 
18. 5 
11. 5 
7 .'19 
4. 55 
4.18 
23 . 2 

+-2.05 
+-1. 50 
•-1.26 
+-l.97 
•-1.89 
+-.868 
•-1. 34 
•-1. 0 3 
•-1. 89 
+-.866 
•-2. 13 
+-1, 11 
•-3.ou 
+- .868 
+-2. 92 
•-1. 58 
+-. 947 
•-1. 97 
+-l.511 
+-1. 5L 
•-1. 34 
•-t.11 
+-.5 5l 

·-· 316 
•-. 5<t 7 

•-.610 
+-.464 

·-. 386 
+-3.13 
+-1. 91 
•-1. 68 
• - l . 5J 
+-.688 
+-.535 
+-. 6ll 

·-· 59!J •-1. ?.') 
+-l.2 9 
• - 1 . 0 6 
+-I. 82 
+-1.74 
+-1.29 
+-1. 74 
•-2.04 
+-2.so 
•-2.57 
+-.908 
+- 2. 5 7 
+-1. Z9 
•-1.~6 

•-.983 
•-.an 
•-.454 

·- · 750 

+-. 630 +-. 524 
+-. 749 

•-.410 
+-.449 
•-.'l-45 
+-.445 
•-1. 76 
+-1. 17 
+-1.03 
+-1.61 
•-}.bl 
•-1. l 7 
•-1. 76 
•-1. 91 •-2. 42 
•-2· 64 
+-. 807 
+-1.25 
•-l. 11 
•-l.03 
+-.880 
+-.440 
•-l . 60 

201 . 
166. 
167. 
164. 
164. 
l46. 
157 . 
16 \. 
165. 
ll5. 
181. 
175. 
209. 
177. 
191. 
162 . 
158 . 
l88 . 
130. 
79.2 
64. A 
38.U 
28 .4 
16 . u 
2 3. 8 

29.6 
16.6 

26.5 
248. 
22 2. 
165 . 
13 \. 
4\ ,9 
4,.,4 
14. 7 

74.5 
tCl5. 
154 . 
l53 . 
14~ . 
157. 
L56, 
163. 
IA8. 
164. 
164. 
l55 . 
143. 
112 . 
81 .1 
43.8 
26. (> 

22.9 

4l.6 

44 . 9 
B .5 
30. I 

22.3 
17.3 
l5.7 
l5 . 7 
182 • 
137. 
137. 
138. 
144. 
140. 
173. 
193. 
162. 
186. 
153, 
105. 
65.4 
4S.4 
25.8 
23.7 
134. 

+-10 .4 
• - 7. 60 
+-6.40 
• - 10 .0 
+-9,61 
•-4.4t0 
•-6 . 80 
+-s .20 
• -9.61 
• -<t.40 
+-to.a 
+-; . bO 
+- 1s .2 
•-4.40 
+-}4. 8 
+-0 . 00 
•-4.80 
+-10 . 0 
•-a.oo 
+-T.60 
+-6 .80 
+- S ,60 
+-2. AO 
+-l.60 
• -2.82 

•-2 .02 
•-16 .7 
+- 10 . 2 
•-8 . 96 
•-8 .14 
• -).66 
•-2.85 
+- 3.26 

+-3 . 14 
• -10.2 
•-t. .9b 
•-5. 13 
•-9.El3 
•-9 .42 
•-b. 96 
• -9 .42 
• - 11.l 
+-1 3.5 
•-13 . 'l 
• -4 . 9 1 
• - l l.9 
• - 6.96 
+-T. 37 
•-5. 32 
•- 4.50 
•-2.46 

• - 1.41 
+-2.88 
+- 4 .12 

•-2 . 26 
+- 2. H 
+-2 .48 
• -2.48 
+-10 . 0 
• -6.66 
•-5 . 83 
+-9.16 
• -9 . 16 
•-6.66 
+-10 .0 
+-10 .8 
•-13 . 7 
+-1 ; . o 
+-4.59 
•-7.08 
•-6.66 
• -5.8 3 
• -5 .00 
+-2 .so 
•-9 . 2 1 

0 STGIO O~EGA (C~I 
MU 8A.RNISTERAD 

11 5.01 
It 4ol5 
' 4.16 
# 4.09 
It 4.10 * 3.6 ... 
M 3 . q 2 
II t,,03 
# 4 .1 3 
# 't. 37 
# 4,52 
# 4. 36 
# 5, 2l 
• 4.41 
# 4.17 
, 4 +06 
• } , 96 
iii 4, 70 
N 3 , 21, 
II lo'l8 
# lo 62 
fl . 950 
II • ltO 
;,) .400 
~ . 590 

• 735 
II . 4 10 

Ol • 703 
• 6,09 

5,45 
<t,04 

' 3 , 21 
• 1.0 1 
• 1. 09 
• • HO 

. 1>02 
• 4.76 
# 3.76 
' 1.n 
• J.48 
• 3 .84 
• 3.81 
# }.qq 
~ 4.56 
N ,.. 0 1 
# .... oo 
" 1 . 78 
ii 3 . 50 
• 2 , 74 
• 1.qe 
, , 1.01 
N , 650 
# • 560 

l,Ol 

1.10 
# . 5 70 
II .1 30 

• !1 '11 
iii .'t20 
• • '80 
/I . 380 
, 4, )8 
• ).29 
, J . 29 
• ~.3\ 
# 3.46 
# 3. H 
i "· 15 
• 4 , 63 
• 3,90 
• 4,<4t6 
# 1. 67 
; 2 . s2 
' 1.s1 
# t.09 
# .1>20 
• • 570 
., 3.20 

•-. 260 
+-.190 
•-.160 
·-· 250 
·-· 2'-0 
+-.110 
+-.110 
•-.110 
·-. 240 
·- .110 
·-. 270 
·-. 140 
·-. 360 
+-. l 10 +-. 370 +-. 200 
+-.1 20 
·-. 250 
+-.200 
•-.190 
•-. l TO 
·-· 140 
+-. 700E-O I 
+-. 400£- 01 
+-. 700E-OI 

•-, ~58f-O l 
+-.600f.-Ol 

+•. 500E-O l 
•-.410 
•-.250 
·-· 7.20 
+-. 200 
+-. 900E-O l 
+-,TOOF-Ol 
+-, 800f.-Ol 

+-. 7T?f-Ol 
·-. 2 50 
+-. 110 
-. 11to 
+- .?.40 
+- • . no 
+-.170 
+-. ?.10 
+-.210 
+-.330 
+-.140 
+-. 120 
.-,1,.0 
+-. 170 
•-. 180 
·- .130 
·-. ll!J 
+-,&OOE-01 

+-. fl~?.E-01 
+-. 700F-Ol 
+-,lOOE 00 

+-.549E-Ol 
+-.600E-Ol 
•-, 600E-O l 
•-. 600E-Ol 
+-. 240 
•-.160 

·- .140 +-. 27.0 

·-· 2.20 
+-.160 

·-· 240 
•-. 260 
+-. 3'10 
+-. 360 
+-. 1 !O 
+-. 170 
+-.160 
+-.140 
+-.120 
•-. 600E-Ol 

·-· 2?0 

176 
176 
176 
176 
176 

24 
176 

2:4 
176 

24 
176 

24 
17!. 

24 
176 

24 
176 
182 
176 
176 
176 
176 
176 
229 
156 

2)0 
156 

242 
H 
34 
34 
34 

156 
156 
156 

210 
176 
t76 
1 76 
176 
116 
176 
116 
176 
176 
176 
176 
182 
176 
176 
176 
176 
176 

230 

230 
156 
156 

:no 
229 
156 
156 
116 
!76 
\76 
176 
176 
176 
176 
176 
176 
176 
176 
176 
111'> 
176 
176 
176 
182 

# z NUMERICAL VALUE FROM TABLE o • VALUE READ FROM DIAGRAM P • PRELl~lNARY OATA i z FOR OETAILS SEE REFERf.NCE 
UNMARKEC CROSS SECTIONS, AN GLES ANC T VALUES ARE CALCUlATEO FRCM THE OUANflTIES GIVEN SY THE AUTHOR ISI, 
ANGLES ARE IN DECREES: CM ANO LAB AAE CENTER-Of ~ASS AN O LABORATORY SVSTEM; E• • c~ ENERGY. 



M2 O,•B83 GEV 
~3 0.9395 GEV 
" "' O. 1396 GE V 

i . ~o 

1. 32 • - 0 . 0 4 

1.36 · - 0.04 

l- 36 
1.36 • - 0 .04 

1. 40 <- o . 04 

1 . ,,4 • - 0 . 04 

lo4 8 +- Q,Q4 

1- 52 

1.52 •- o . o4 

1.56+- 0.04 

1.60+- 0.04 

1. 8 1 1.5119 
J.81 1.5347 

•- o . o e't6 
t .6307 

·- 0.0631 
l.7057 

•- 0.0235 
1.62 l.6724 

l.7't06 
1.82 1.3418 

1.445'1 
1.6294 

1. 83 1.8~"'8 
+- O.G865 

$ l.6<;88 
•- o.0643 

1. 774 8 
•- 0.0240 

t . 113 1.7874-
1.801 0 

1. 0 4 1.5934 
1.84 a. 0314 

0.0554 
a. c a61 
0.1231 
0.1661 
0.2149 

1. 85 t.666 9 
·- o . 09~3 

J . 65 1. 730 7 
l.8 5 l.7668 

·- 0.0656 
s t.8438 

·- 0.0244 
t. 96 o.OClO 

v.oon 
0. 01 44 

1 . e1 t.B3'1 
• - 0 .0902 

t.834'> 
·- 0.0668 

j 1.9129 
•- o.021ts 

l • 89 l .''792-
1.9944 

1 . 99 J. 80-0<; 
• - 0 . 0 919 

l.9039 
+- o.0679 

$ lo91.!29 
•- 0.0252 

1. 91 0.0355 
0.0629 
0 . 097 6 
Q.139 6 
c .1a84 
a.2437 

t.91 1.8750 
• - 0.0914 

l.9130 
+- 0.0691 

2.0530 
• - o . 0256 

1. 93 0 . 00 11 
0.0042 
OoOC93 
0.0164 
0.0252 

1.93 l.9431 
+- 0.0931 

s 2.0421 
·- 0 . 0 102 

2.l2H 
·- 0.0259 

1. 95 ;,0151 
·- (J.0863 

£ 2.1111 
+- 0.0112 

£ 2.1951 
·- 0 . 0 26 3 

1 . 95 2 .2017-
2.2246 

l. ~ 1 s :c.oe22 
•- o.oen 

$ 2.1812 
+- 0.0122 

$ 2.2662 
+- 0.0 266 
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IK > l.20 GfV) ICO NTINUEIJI 

OIFFERENTI AL CROSS SECTION 

THETA (MESONI 
C"I lAll 

#1 38 .3!) 
11"1.CO 

·- 8 . 84 
u s2 .oo 

· - 9 .Cl2 
'165.80 

· - 6. 32 
#155.<;0 
01180.00 
#1 2 1.30 
1 129. 6(1 
#1 4? . 70 
#1"1. 40 

•- e. 10 
#152.40 

· - 8. 84 
#165.'lO 

·- 6 . 26 
0:11c . oc-

1ao. oo 
u 3a . 8c 
• 15.00 
# 20.GO 
• 25.(:(i 
# 30. 00 
# 'l?.UO 
# 4 0 .llO 
11H.8C 

•- e. c9 
H~ a . 20 
.4152.H 

+- 8. 75 
#166.10 

+- 6.19 
~ 2.50 
# 5 , (, (, 

I 10 . (IU 
#l42 . 2G 

·- 8 . 62 
#1 52 .50 

•- 6.c1 
#166.20 

+- 6 .13 
&11c.oc-

1so .t10 
#H2 . 5C 

•- a. 54 
U5 3.20 

•- a. 5q 
# l 66. 30 

· - 6.07 
# 15.(iO 
N 2c .co 
# 25 . (i(J 
• 3i; . oo 
• 35 . 00 
//. 4C .G.; 
Ml4Z. 9C 

+- 9.40 
#153.SC 

·- s . 51 
• lc6.4C 

+- 6 . Cl 
# 2. 50 * s • .:o * 7. 5\; 
t1 iv. ;,,;v 
II lZ.4\; 
11 144.20 

+- e. 34 
U S3 . 8C 

•- e. 44 
#l H . 60 

·- 5. <;5 
#144.20 

+- 7 .60 
#154.CO 

• - 8. 3e 
U 66 .7C 

· - 5.89 
Gl l 7C . OC-

180 . 00 
#1~4.50 

· - 7. 54 
#154.20 

+- R. 2~ 
~1 66 .eo 

· - 5 . 84 

1(106 . 0 
MIO<;. 5 

>-12 . qq 
#127.5 

+-1 4.99 
U 52 .o 

+-12.0 1 
U34.o 

180.0 
184 . 0C 
#91j.Q0 
n20.o 
#109. 5 

• -17 . 65 
H 2 7. 5 

•-1 5 . 0 0 
#152 . C 

+- 12 . 0 1 
ii l 60.02-

180.0 
1 1<.6.C 

7. 61 c 
IC.1 8 
12. 78 
15. 4 1 
l 8 . C.S 
20. 82 

fl09. s 
• -12 . 99 

#120.0 
u ;i7,5 

+-14. 9<; 
#15 2 . c 

•-LL· 9q 
1.253 
2 . 507 
s. ozL 

110<;. 5 
•-1~ . ~c 
u z1 . s 

+-1 4 , 99 
111;2 .c 

+-ll. QB 
•1 ~'1 . 45-

180.0 
U0<;. 5 

+-12 . 99 
•1 27 . 5 

•-14. 9<l 
#1 52 . 0 

•-ll. Q~ 

7. 338 
q. e11 
12.)l 
l~ . 87 

17 . 45 
20 . c<; 

#I lli. 5 
+-12 . 'lfl 
#l2?.5 

•-14. 99 
Pl 52. c 

•- l 1.CJ8 
1. 2ot 
2 .4 13 
3. 1>21 
4. 02 
5. 996 

# ll o. 5 
• -13 . ()0 

1127 . 5 
+- 14 . 99 

#152 . c 
•- 11. 9~ 

#11 1.C 
+- I Z . OCI 

Nl 2 7. 5 
+-14, cn 

Xl 52.0 
•-11 .9'> 
4158. 78-

100.0 
Hll .C 

•-t 1. 99 
#127. 5 

•-14. 98 
#1 52. 0 

+-12.00 

0 STGIO T 10 S lf./0 Tl•IS-M•• 21••2 
MU 0ARN/GEVU2 MIJ BARN•GE'•""*2 

5. 52 

6. 66 

3.51 
s. 97 
l. 5 1 
2 . 63 
3. 63 
5. 98 

N 7.3U 

3. 31 
5 . C4 
20 . 1 
24. 5 
7.5. 8 
25.1 
24. 3 
2 3.l 

, 5 , 74 
4 , 70 

# 5. 7S 

2.8~ 
2 Q . 3 
21> . 7 
1 0 . u 

# 6 .16 

5. 7t 

4 2.64 

1 . 97 

• 5 . 86 

5. 62 

~ 2.06 
19. 3 
1 8 . 'l 
20. 0 
17 . 1 
16 . 1 
14. 7 

# 3.~5 

II 3. R6 

• 1.69 
37 . C. 
28 . l 
23. <I 
11. 2 
15.8 

3.92 

ii 3 . 55 

~ 1.14 

# ) • 64 

41 2. R4 

• 1. 32 

• 599 

'4.10 

# 2. 22 

l . ou 

•-.56U 

·-. 3 30 
•-.503 
•-.431 
+-.427 
+-. 569 
• - . 6 54 

.. -. 28v 

•-. 2U9 
•-.760 
+-.6 84 
+-.753 
• - .616 
•-.821 
+-, 616 
+-, S'lv 

+-. 660 
•- . 940 

•-. 5 LO 

+-.2ov 
+-2.93 
+-1.2 C1 
•-l . C.6 

• -. 680 

·-· 51V 

• - .250 

·-. 189 

•-.510 

·-. 220 
+- .724 
•-.543 
• -1. 1.1 3 
•- . 483 
+-.422 
+-.422 

•-.320 

+-.250 

+- . 140 
•- z. 51 
• -1. 69 
•-l. 23 
·-. 81? 
•-1. I l 

+-.33(, 

·-· 240 

+-,400 

+-.220 

+-.140 

+-.420 

+-. 260 

•-. LZo 

20. 3 
3 5.0 
e .94 
15 ,7 
z 1.6 
35.6 

2 (,. l 

l0.3 
31 . 1 
12 7. 
15 5. 
lb3. 
162. 
154. 
146 . 

37.4 

18.6 
194. 
176. 
l l9 . 

18 .2 

~ 1.0 

15. (.J 
149. 
14 6. 
155 . 
134 . 
126 . 
114. 

zq.1 

29.8 

IJ , (.J 

3(, l . 
228 . 
1<>4. 
l4v. 
129. 

24.3 

l l . 3 

5.13 

37.0 

20.c 

9. 0 1 

•-1. 90 
+-2.95 
+-z. s;i 
•-2.54 
•-3 . )9 
- 5. 08 

+- 3. 25 

•-1. 72 

• - 1. 28 
+-~ .. 71 
+- 4 . 33 
•-4 . 76 
•- 3. IJ<I 
+-!>. 19 
+- 3. 89 
+-5 . 63 

+-4 . lO 
+-6 .1 2 

+-1. 69 
+-1 9 . 3 
•-7. 97. 
• -7 . 04 

+-3 . 52 

• - 1. 7 ~ 

+- l . 36 

•-t. 6 1 
+-5 . 5ij 
t-4.19 
+-7.9 1 
+- 3. 7 2 
•-3 . 26 
• -3 . 26 

•· 2 . 4 7 

+-1. 'l3 

•-1. 08 
+-211 . 4 
+-13. 8 
+-9 . 9 7 
+- b .65 
•-':l.02 

+-2 . 6R 

+-1. 8'! 

+- . 434 

•-3 , 79 

• -1 . 08 

0 SI G/ D n~Et.A IC~I 
MU BAltN/S fERAD 

• 7 60 

. 922 

. 944 

,403 
• 830 

QI • 210 
J .HO 
# • 5 10 
' . 840 

1. 05 

.691 

• 4 70 

il . 4 7 4 
•• 730 
JI 2 . q3 
• 3 . 58 
# 3. 77 
• ~.7 5 
~ .3, 55 
# .1 . 37 

. 854 
• • 700 

• 855 

.42 4 
, 4- 4 1 
# 4. 0 1 
• z. n 

,4U/! 

@ • 3\ 3 

,'!>30 
II 3. 20 
J 3.11 
fl ld2 
II 2. 87 
I 2 . 10 
# 2 . 4 4 

. 639 

. 280 
R 6 . 14 
# 4. AI 
~ 4. 09 
4 2. 9 4 
# 2. 71 

, 671 

.608 

• t95 

.502 

. 234 

N . 106 

.7 49 

.405 

. 1!13 

•- • 900E-Ol 

• -. 99 1E- Ol 

+-, 77tF-O l 

•-.45'tE-Ol 
+-, 700F- Ol 
+-,bOOE-Ol 
+- • oOOE-01 
•-.eooF.- 0 1 
._ .120 

·- .109 

+-.40lF.-0 1 

+-. 300E- Ol 
+-, ltO 
•-. lOO E 00 
•-.110 
•-.900F.-Ol 
+-.120 
+- • 900F-Ot 
•-.I 30 

•-. 982F-Ol 
·- . 140 

+-, 759E-OI 

+-,387E-Ol 
+-. 440 
•-.lBO 
+- o 160 

•-, 787E- Ol 

•-· 386F- Ol 

•-. 300E-01 

•-. l 07 

+-,816F. -O l 

•- • ~52f-O l 
•-.120 
+-.900E-01 
+-.170 
t-, BOOf - 01 
+-.700f. - OI 
+-. 7<J OE- - 0 1 

+-.510E-Ol 

•-.414E-Ol 

•-, 23ZF- OI 
· -. 4 30 +-. ?.9(1 
+-. 2l0 
•-.140 
•-.190 

+-,5f>5E-01 

+-. 4 \l f - 01 

+-.168E-Ol 

•-. 708E-0t 

+-. 389E-Ol 

•-.248!' - 0l 

+- • l OOE - 01 

+-,475f-OI 

+-. 219 E-01 

REF 

156 

230 

230 

230 
1.56 
Z?9 
156 
156 
156 

2~0 

230 

230 

242 
156 

24 
24 
24 
2'4 
24 
24 

230 
156 

230 

230 
l4 
34 
34 

230 

230 

230 

242 

230 

2 30 

230 
24 
24 
24 
24 
2'4 
24 

~30 

230 

230 
3 4 
34 
14 
14 
34 

21(J 

?.30 

230 

230 

230 

2 42 

2~0 

230 

7. JU 

#.NUMERICAL VALUE FROM TADL E • ~ ~ALU E READ FROM DIAGRAM p . PRFL IM(NARV DATA 5 ~ FnR nF TAILS SEE ~ E F ERE NCE 
UN~ARKfC CROSS S~CTIONSt AN GLE S A~C T ~ALUES ARE CALCUlATEO FROM THE QUANTITIES GIVEN SY THF. 4UT~ORI S l. 
ANGLES A~E JN DEGREES; CM ANO lAR ARE CENf ER-OF MASS ANO LA60RATORY SYST EM; F.• ~ C"I ~NERGV. 
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Clll: GA~MA +PROTON--> NEUTRON + 91+ IK > 1.20 Ge\11 <CONflNUEOI 

M2: 0.9383 GEV 
1'3: 0.93'15 GEV 
~4: 0.1 Hf> GEV 

I< 
GEV 

1.6't+- 0.04 

l.65 

l.66 

l.btl+- 0.04 

l.7H- 0 .04 

l.75 

L.76+- 0.04 

1. 77 

l.80 

1•80+- o.01t 

i.a1t+- 0.04 

1.85 

1.93 

l.97 

1.98 

1.98+- o.os 

E• 
GEY 

1.98 0.0396 
o.0101t 
0.1093 
0. 2562 
0.2 109 
0 .2728 
0.3415 

1. 99 z ol 512 
+- o.os9o 

Z.2512 
+- 0 .0732 

$ 2.3362 
·- 0.0210 

1,99 Z.3669-
Z.3851 

2.00 0.0012 
o.OO't6 
o.o 103 
a.a un 

z.01 2.2193 
·- 0.0967 

$ 2.3213 
•- 0.0742 

2 .4073 
+- 0.0273 

2.03 z .2864 
+- 0.0981 

.. 2.3914 
·- 0.0751 

2 .4794 
·- 0.0276 

2.04 2.5446-
2. 5blt l 

2.05 2.3584 
·- 0.0994 

.. 2.4614 
+- 0.0760 

$ z. 5504 
· - 0.0279 

Z .05 O.O't43 
0 .0764 
o. 1216 
O. l 742 
0 • .215 l 
0.304~ 
o.3808 

2.a& o.oon 
o.oos1 
o. 0114 
0.0202 
0. 0 351 

2.06 I 2•'<305 
· - 0.1007 

' 2.5315 
+- 0.0769 

2.06 .. 2.6215 
·- 0.0281 

2.oa 2.5005 
·- 0.1019 

2,6015 
•- o.011a 

2.6'725 
+- o.a285 

2.09 2.7230-
2.7't39 

2.11 ;,6051 
·- 0.1011 

• 2.1oa1 
+- 0.0790 

2.0011 
·- a.0288 

2.12 2.6663-
2.8882 

2.14 a 0.1310 
a a.1110 

2.14 o.o5os 
0.0899 
0.1396 
0.1996 
Q.2694 
a.Hes 
0 .4362 

2.l't $ 2.7453 
+- 0.1061 

$ 2.8503 
·- 0.0806 

$ 2.9453 
+- 0.0294 

DlfFcRENflAl CROSS SECflON 

TtiETA I MESON I 
CH lAft 

# 15.00 
• 20.oa 
# 25.00 
# 30.00 
• 35.00 
I 4 G, 00 
• '<5· 00 
tfl44.80 

+- 7.48 
#15'<.40 

•- a. 22 
#167.00 

·- 5.79 
dlllC .OC-

190.00 
# 2,!iO 
H 5.00 
• 1.so 
# 10.00 
11'45.10 

•- s.01 
#15't.70 

•- e. 15 
U67.1a 

·- 5. 73 
#145.40 

·- 7.95 
#154.<;0 

+- 8. CB 
11167.20 

• - S,6a 
a11c.oc-

1ao.oo 
tl45.7C 

·- 7.89 
11155.10 

+- a.oz 
#167, 30 

·- 5 .63 
A 15.aa 
• 20,00 
t 25.0U 
• 30.00 
# 35.00 
• 4i:;.oc.. 
# 4 5. 00 
• 2.50 
~ s.c;tJ 
• 7.50 
# 10.00 
# 13. 20 
t H6.00 

·- 7. 83 
#155.30 

·- 7.96 
lil67,'t0 

+- 5,59 
#146 .Jo 

·- 7. 18 
1155,SG 

·- 7. 89 
• 11:7.50 

·- 5. 54 
1111c.oo-

1ao.oo 
#146.70 

·- 7.70 
1155.90 

+- 7.81 
U67.70 

·- 5. 47 a11c.oo-
100.oo 
24.84 
28.30 

# 15, CJO 
H 20,00 
• 25.00 
# 30.GO 
# 35.00 
I 40.00 
~ 45.00 
#147. 20 

·- 7.60 
11156. 30 

+- 7. 69 
#167 .so 

·- 5. 39 

7.093 
9.490 
11.'lt 
14. 3e 
16.88 
l9.'t4 
22.05 

nu.a 
•-ll.99 

#127. 5 
•-14.99 

" 52 . 0 
+-ll .99 
Qil58.34-

l6U.O 
lol66 
2.333 
3.502 
't.674 

#111. 5 
•-12.93 

#121.5 
•-ll;.99 

#152, 0 
•-ll.98 

1111.5 
+-12.93 
.n21. 5 

• -14. 98 
#1 52 .0 

•-11.9'1 
4157.86-

180.0 
u11,s 

+-12.95 
N121.s 

•-14.98 
#152 .o 

+- 11.98 
6 . 856 
9.1 73 
ll.52 
13.90 
16. 32 
18. 80 
21.n 
l.130 
Z.261 
3 . 394 
4.530 
5.9ae 

Hllo-5 
+-12.98 

#1 27. 5 
+-14.'18 

Nl 52. 0 
•-Lt.97 
Ull.5 

•-13.00 
#121. s 

+-14.95 
*152. c 

+-ll ,97 
;;:1s1.3e-

180.o 
Hll.5 

•-12,98 
#127.5 

+-14.i;5 
#152. 0 

•-11. <; 1 
iil,7.0l-

180,0 
tC.97 
12.55 
6 .560 
a. na 
u.02 
13.30 
L5.63 
Le.oo 
20.43 

Ull.5 
•-12.99 

#l2 7. 5 
•-14.94 

#152. c 
•-ll.'19 

D SIC/0 T (0 SIG/O Tl•IS-~••21••2 
HU SARN/GEV .. 2 Mll SARN•GEV .. 2 

18·:?. 
14.6 
15.5 
13. l 
l0.9 
8.68 
5 ,66 

• 960 

.317 
33,5 
27 .2 
22 .4 
n.a 

2.39 

1.57 

.680 

r I. 92 

# 1. 87 

# • 552 

1.16 

# .449 
15 .'I 
14.0 
13.l 
11.4 
8 .60 
b.72 
5.65 
26.4 
Zb,4 
20.1 
11.1 
15.8 

# 1.23 

11 1.os 

" ,471 

I • 534 

r • 810 

# • 44'7 

.450 

# • 815 

II .610 

# .273 

• 318 
a 12.6 
a 9 .10 

12.6 
12. l 
10.4 
8.61 
6.92 
5,02 
4. 22 

# • 35'< 

.420 

' .254 

+-.755 
•-. 485 
+-,755 

·-. 317 
•-. )23 
•-.216 
+-.59J 

·-· 330 

+-.Z'tO 

•-.120 

+-,435E-Ol 
+-2 .61 
+-1. 20 
+-1.1s 
+- . 889 

•-. l 90 

·-. 110 

+-. 680E-Ol 

+-,404E-Ol 

+-.180 

+-.luOE 00 

+-,600 E-Ul 
+-. 6 77 
+-.387 
•-. ne 
+-. 290 
•-. 290 
+-. 193 
+-.290 
+-1. n 
+-t • . 33 
+-. 900 
+-,900 
+-.758 

•-.1 80 

+-, lOOE OtJ 

+-.620E-Ol 

·-· 110 

+-.780E-Ol 

+-, H8F.-01 

+-.990E-Ol 

+-. 700E-Ul 

+-.359E-Ol 
•- 2.09 
+-1.n 
+- .6 33 
•-. 295 
+-. 253 

·-· 2 ll 
+-.253 
+-.127 
•-.127 

•-, 650E-O l 

•-.sooE-01 

+-,4 30E- Ol 

169. 
135 . 
143. 
12 1. 
101. 
80.2 
52 .J 

23.t 

22. 1 

3.04 
325. 
264. 
211. 
1n. 

23 .8 

15.6 

20 . 0 

19 .5 

S. 75 

11.9 

4.90 
175. 
155. 
145. 
126 · 
9'<.9 
74.l 
62. 4 
301. 
30 I. 
230. 
196 . 
180. 

14. 0 

5.37 

6 . 37 

9.66 

to.4 

7,75 

't.17 
172. 
12'+. 
174· 
167. 
144. 
ll'l. 
95.5 
69.3 
58.2 

s.eo 

..-6.97 
•-4.48 
+-6.9 7 
+-3,49 
•-2 . 99 
+-1.99 
+-s .... e 

+-3.1 3 

+-z.21 

+-1. 14 

.. -.417 
•-ZS.to 
•-11. 7 
•-11. 2 
•-8. 63 

+-4. 97 

•-1.69 

+-1.09 

•-2.40 

•-2.2'1 

+-l.O'I 

+-.654 
•-7.'t6 
•-4.27 
•-3.H 
+-3. zo 
•-3. 20 •-2. 13 
+-3.20 
+-LS.\ 
•-1 5. l 
+-10.3 
•-10. 3 
•-8. 64 

•-2.os 

•-1. )4 

+-. 101 

•-2.27 

+-.455 

+-1.26 

+-.5 59 

+-.411 
+-28 . 6 
•-23.4 
•-8.74 
+-4.08 
+-3.49 
+-2.91 
•-3.49 
•-1.15' 
•-l. 75 

+-. 697 

+-.6 90 

0 SIG/O O~E~A tC~I 
l'IU 8All.l<l/STERh0 

# ~.40 

fl 2.11 
II z,97 
II 2. <t3 
M 2.03 
' 1. 61 
• l.os 

.459 

.191 

•-.140 
+-.900f-Ol 
+-.140 
+-.700E-Ol 
+-, 600E-Ol 
+-. 400f.-Ol 
+-.110 

+-.621F.-Ol 

+-,45 2E-O l 

+- . 226E-Ol 

i .602E-Ol+-.825E-02 
# 6040 •-.500 
# 5.21 •-.Z 30 
# 4, 21! +-. 220 
# ~.41 •-. 11a 

.464 +-.910E-O l 

. 305 •-.3~9f.-Ol 

.1 32 +-. 213E-Ol 

.383 •-.4S9E-Ol 

,373 +-,4~9F.- Ol 

.110 +-.L.36E-Ol 

i .655E-Ol+-.825F.-02 

. 23A +-. ;1oe-01 

.2?4 •-. 205F-Ol 

.922f-Ol+-.l2~F-Ol 
• 3 . 29 ..... 140 
, 2.90 •-. sooE-01 
• 2 .1?. +-.1ooe-01 
# 2.36 +-,600f.- OI 
# lo78 +-.600E-Ol 
M 1,39 +-.4CJOE-O l 
# loll +-.oOOf-01 
• 5 , 5e •-.280 
• s. 58 +-. zan 
# 4, 25 +-.190 
~ ~.6.?. .. -.190 
# 3,3 4 •-.160 

.? 60 •-.180E-OI 

. 222 +-, 2\lE-U l 

,993E-Ot+-.1 31E-Ol 

.116 •-.41 2E-O l 

.176 +-.?.38E-Ol 

.101 •-.l b9f.-Ol 

@ . 983f-Ol•-.HZ 5E-02 

.183 +-o27.3E-Ol 

.137 +-.l SSE-01 

,615E-Ol+-.991E-02 

i .710E-Ol•-.825f-02 
2,97 •-. 't92 
2.14 •-.-.03 

• 2 . 98 +-.150 
# 2,87 +-,700E-Ol 
r 2e47 •-.oOOE-Ol 
# 2,04 •-.500E-Ol 
# l,h4 +-. 600E-Ol 
# 1. 19 +-,300£-01 
• 1.uo •-. 300E-01 

.B~AE-Ol+-.\S't€-Ol 

.994E-Ol+-.llBE-Ol 

.60lf.-Ol+-.t02E-Ol 

REF 

24 
24 
2'< 
2'< 
24 
24 
2'< 

no 
230 

230 

242 
34 
3't 
34 
34 

HO 

230 

na 

230 

no 

230 

242 

?.30 

7.30 

230 
24 
24 
?.4 
24 
:?4 
24 
24 
H 
34 
34 
H 
34 

230 

2)0 

BO 

730 

230 

230 

242 

230 

230 

?.30 

242 
21 
21 
24 
24 
24 
24 
2" 
24 
24 

2'30 

230 

.no 

# ~ NU"ERICAl VALUE FROH TA8LE ~ ~ VALUE READ FR0"4 DIAGRAM P ~ PRELIMINARY OATA $ ~ FOR OETAILS SEE REFERENCF. 
UNMARKED CROSS SECTIONS, ANGLES AND T VALUES ARE CALCULATED FRON THE QUANTITIES GIVEN SY TME AUT HORI SI. 
ANGLES ARE JN DEGREES: CH AND LA6 ARE CENT ER-Of MASS ANO LABOR~TORY SYSTEN; ~· ~ C~ ENERGY, 
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Clll: GA"MA + PROTON--> NEUTRON + PH IK > l.20 GEVI I CONTINUfl)I 

"2 0.9383 GEV 
"3 0.9395 GE\/ 
"" 0.1396 GEV 

It 
GEV 

1.99 

2.06+- 0.08 

2.14•- u.oa 

2 .15 

2.10 

2.3'•- o.oa 

2.38•- o.oa 

2.41 

2.46+- o.oe 

2.51 

2.53 

2 .60 

2. 15 0.0015 
0 .005 7 
o.022e 
0 . 0433 

2.11 3.0638-
3.0872 

2.1a 1.8854 
· - IJ,1083 

I 2 .9924' 
+- o.oa21 

i J.0904 
·- 0.0299 

2.21 3 .1)350 
·- 0.1242 

3-1355 
+- 0.0835 

' 3 ,,345 
+- Q.0303 

2.22 3.26 l q-
3. 2869 

2.21 0.0016 
0·0064 
o.oz S't 
0.0570 
0 . 0510 
c.1000 
0 .1 566 
0.2239 
0.3022 
c. )909 
o .t,894 
o. 5"68 

2 . 2~ 1.1816 
•- o . oc;9e 

s 3.2806 
·- 0 °08'<9 

s l.37~ 6 
• - o.03os 

2.25 3.4244-
3, 4 506 

2.28 ' 3,3227 
+-a.tots 

$ 3, 4iz7 
·- 0-0862 

3.5241 
• - 0.0312 

2. H 0.0018 
0-0071 
0.0282 
o.o63Z 
Q.0632 
ll.1118 
0.1736 
0 .2493 
o.3Hl 
O.'t335 
0.5428 
0 . 66l'l 

2.31 ' 3.4669 
·- o. l03l 

3.56H 
·- 0.087~ 

1.1>09Q 
+- O. OH6 

2.32 1.n22-
3.76oe 

z,34 i 3 . 654C 
+- o .1033 

• 3.7l20 
· - 0.0886 

3. 81 50 
+- 0 . 0320 

2.36 Ol 0-1260 
.. 0.1110 
~ 0.2220 
., 0.2750 
• 0.3230 

2. 37 3. 9501-
J .98C3 

2.38 3 .7571 
•- o.101te 

3 ,9571 
+- o.oeci1 

3.9611 
·- 0.0323 

Z.40 0.0020 
o.ooH 
0.031 z 

OIFFERENTIAl CROSS SECTION 

THETA l l'E SON I 
C'I lA8 

II 2.50 
• 5.oc. 
• 11;.011 
# t3. eo 

;,n 10.oo-
1eo.oc 

#lH.7C 
·- 7. 50 

#156+ 70 
·- 7.56 

#168 .oo 
·- s. 3C 
#149.10 

•- e.1o6 
#157.lC 

·- 1+41 
11166 .20 

·- 5. 22 ,n 1c.cc-
1ao.uo 

# 2.50 
# !>.UO 
# l(;,QC. 

# 15.00 
# 15.00 
1 20 . ou 
• 25.(;0 
# 30.0C 
• 3.5.00 

~o. oei 
~5.CC. 

• 5<:.00 
114~. av 

·- 6.65 
'157 .40 

·- 1. 37 
#lt6.40 

.. _ ~.l5 

"1 H .oc-
180.110 

U SC.IC 
·- b. 56 

# L 57. 7C 
·- 1. 21 

#166.60 
+- s.c1 
• z. 50 
# 5.00 
# lO.v(J 
II 15.00 
~ 15.0t; 
II 20,00 
# 25.0C 
# J0.00 
# 35.CO 
# 40.(10 
# 4 5. OCI 
II 50.00 
U5C,4C 

6.48 
1158.00 

·- 7.18 
#H8,P.O 

· - 5 . 0 1 
i:l 7C .oc-

1 eo . oo 
4 1 51.Ct 

·- 6. 38 
U58+20 

+- 1 . oq 
1168.90 

·- ". <;4 
2c .5c; 
21 .. 04 
27 .'<5 
30.62 
n.Zb 

4:170 .C0-
180,(..0 

#l5t.4C 
+- 6. 30 
usa.o;o 

·- 1.00 
#169. lO 

·- 4. 67 
# 2. 50 
N 5.00 
# 10.00 

1 . 086 
2.1H 
1;.354 
t.019 

il56.52-
teo.o 

#1ll.5 
+-12.99 

#127.5 
+-14.93 
#t5Z.O 

•-11.9q 
#ll2.~ 

•-14.99 
#127.5 

•-14+93 
Hl5Z.C 

+-11.9~ 
ii15f.C3-

lij0.0 
l.O't7 
2.095 
4. )<;7 

6+ 311 
6. 311 
8.446 
l(). 61 
12.ac 
15.04 
l 7 . H 
t9.&7 
22.oe 

un.o 
+-12.00 
Jl27 .5 

•-14 , Sl: 
H52.0 

•- l l. 99 
41~5 .64-

180.0 
#113.C 

•-tl.97 
#127.5 

•-14.93 
H52.0 

•-ll.97 
1. 010 
2.021 
4.049 
6.0S<; 
6.08<; 
8.148 
l0.23 
12. 35 
14.Sl 
16. 72 
te.9~ 
21. 32 

Ul3.0 
•-l l. <;<; 

#127.5 
+-I•. '"6 

H52.C 
+-11.;~ 

0154.;z-
180.0 

¥113. 5 
+-12+55 

'127.5 
+-H.<;5 

¥152. 0 
•-11 • <;7 

~.211 

9.616 
11.02 
12.35 
13.46 

ii 154.'tl-
180.0 

Ht3.5 
•-ll.9'l 

#127.5 
+-14.95 

Ml 52. 0 
+-U.96 

• 973¢ 
l.948 
3.902 

O SIG/O T (0 SIG/O Tl •I S-~••2 1••2 
MU 8AR~/GfVt•2 MU 8ARN•GEV•• 2 

20.1 
20.0 
15.l 
13.8 

.286 

,429 

• 27C 

II .26b 

II • 3C5 

• ,2% 

.259 

• 311 
19.6 
t 5. 8 
12. 0 
9.76 
9.78 
9. \8 
8.84 
7,Ul. 
s. 34 
3.91 
2.59 
1. "~ 

f .356 

.Z60 

# • 275 

• 356 

.310 

' • 312 

•• 244 
14.9 
10.7 
8.44 
1. 73 
7,22 
b.48 
5+8C 
s.12 
3.53 
2. 15 
l. '77 
1.39 

# • 2 32 

• • 211 

• • 262 

.30 7 

II • 2.32 

•• 279 

# • 231 
s. 78 

a 4,14 
2.99 
3.85 
3.68 

.276 

# .260 

II ,250 

# • l 91 
13.4 
9.05 
7.16 

•-l.51 
+-.797 
+-.671 
+-.1>29 

+-.SBCJE-Ol 

+-. 300E-O l 

+-.2'lOE-Ut 

•-. 4 3lif.-O I 

+-,}OOf-01 

+-.315E-Ol 
+-l.v9 
+-.S65 
+-.602 
•-.489 
••• bl9 
+-.226 
+-.226 
•-.263 
•-.l8S 
+-.113 
+-.752E-O l 
•-.2&J 

+-, 571.iE - <l l 

•-. 3fluE -u1 

+-. 3\JOE-0 I 

+-.54C:E-Ol 

•-.4~1.if.-()l 

+-.290f.-OL 
•-1. 19 
•-.54) 
+-.441 
•-. 339 
•-,7AO 
+-,2Ul 
+-.170 
+-.170 
+-. Lu2 
+-. 102 
t-.678E-01 
+-.1u2 

+-,lo90f-OI 

+-,210E-Ol 

+-.270E-C.l 

+-,276E-OI 

+•,330E-OI 

+-. 28lif-Ol 

+-,260f.-() I 
+-l.04 
·- .900 
+-. 960 
+-1. 32 
•-1.04 

+-,260E-Ol 

+-. 370f.-(/L 

•-. 3 51J F-1.i l 

+-.2~0F-O l 
+-.76S 
+-. 306 
+-.367 

289. 
279. 
211. 
193 . 

6.41 

4.u3 

4.')2 

S.t6 
327 . 
2blo+ 
200. 
164. 
11)4 . 
154. 
148 . 
117. 
89,4 
65 . 5 
43. 4 
Z3 .9 

... 11 

s. a1 

4,5~ 

297 . 
214 . 
168. 
\ ')4 . 
144. 
129. 
111:>. 
102· 
10.; 
54. A 
39. 2 
21. 7 

S.Sl 

4.92 
1ze. 
•n . e 
66.~ 
65.4 
Ol . b 

4. 34 
319. 
216· 
170. 

+- 21 .1 
•-l l. l 
• -9 . J6 
•-8. 71 

•-.492 

+-l. 3 l 

+-.448 

•-.693 

+-.484 

•-.51~ 
•-16.1 
•-14.5 
.. -10+ l 
+-8 .18 
+- 10.1 
•-3. 78 
+-J.7A 
+-4.'4 I 
•-3. 15 
+-J,8'l 
•-1. 26 
+-4.'tl 

+-.989 

•-. 694 

• - . 1>59 

+-1.0 l 

+- . Sul 

+- . 522 
+-23.7 
+-L1.1 . e 
•-8.7Q 
+-6 .7b 
•-15.6 
+- 4.06 
•-3. 3tl 
+~3.3R 

+-2. 03 
•-z. oJ 
.. -1. 35 
•- 2.CJ3 

+-, 539 

+-.564' 

+-.703 

·-. 59l 

+- .554 
•-z;.1 
•-zo.o 
•-Zl. ~ 
•-29.3 
•-21.1 

•-.567 

+-. 84 l 

• - .795 

+-.523 
•-11!.2 
.. -1.20 
•-e.14 

0 Sir.to O~EGA IC~t 
MU 111.RN/STERAO 

• 4,q4 

' "· 77 • 3.61 
# 3. 30 

•-.360 
•-.190 
•-.160 
+-.150 

.106 +-.218F-Ol 

.670f-Ol+-,74~F-02 

+649F-Ol+-.779E-02 

@ .AZ9E-Ol+·,A7.5~-02 
" 5.20 •-.290 
# ". 20 +-. 2 30 
# "3, lR +-, 160 
412.60 +-.130 
# ?..60 +-.110 
# 2,44 •-.600E-Ol 
I 2.35 •-,oOOf-01 
f l+R6 +-,700E-Ol 
# 1.42 +-,500E-Ol 
t t. 01o +-,300E-OI 
# .690 +-,200E-Ol 
# .~RO +-.700 E-Ol 

.966E-Ol +-.155f-Ot 

.70 5F·Ol •-. l09f-Ol 

.T4of.-Ol+- . l03E-OL 

~ .977E-Ol+-,825E-02 

.A83F-Ol+-,122~-0l 

.690F-Ol+-.792F-02 
4,3q •-.350 

~ 3.17 •-.160 
M 2.4Q •-+130 
• 2.78 +-,lOOF 00 
4 2 , I ' +-. 2 JO 
# l.9l .. -.&OOE-01 
# 1.11 +-,SOOF.-Ol 
# !,51 +·,500F.-Ul 
# t.04 +-,300f-OI 
# .810 •-, 100E-Ol 
# .5~0 +-.200E-OI 

,4t0 +-.~OOF-01 

.772F.-0\+-,795E-02 

a .91 9f-Ol+-.825f-02 

.710f-Ol+-.10lf-Ol 

• a5~ f- 0 l +-. 857E-02 

.7 07E-Ol +-,796E-02 
1.~l •-.32& 
1.~o •-.2a2 
.938 •-.-'01 
l.2t +-.4L4 
l.t5 •-.126 

@ .a73E-01+-.825E-02 

.B20E-Ol+-,l11F.-OI 

.607f-ol+-,7~1F-02 * 4. 3 a +- • 2 50 
• 2,96 +-.lOOE 00 
11 2,34 •-. l7.0 

REF 

34 
H 
H 
34 

24? 

230 

230 

230 

2'.lO 

?.10 

242 
3't 
34 
'.l4 
34 
~4 

24 
2'1 
24 
24 
2'1 
24 
2't 

.no 

230 

230 

242 

230 

230 

230 
14 
14 
~4 

34 
24 
2" 
24 
H 
211 
24 
24 
2" 

230 

7.30 

230 

2't2 

?. 30 

230 

230 
2l 
2l 
21 
2l 
21 

H2 

230 

230 

no 
~4 

H 
34 

I • NU~ERfCAL VALUE FROM TABLE u = VALUE RfAD FRO~ Cl AGRAM P s PR EL (M(N~RY 0~1~ 5 ~ FOR OF.TAILS SEE ~EFE~ENCE 
U~~~-KEC CROSS SECTIGNS , ANGLES ~~C T VALuES ARE CALCULATED FROM T~E QUA~TITIES GIVEN SY THE AUTHOR(SI. 
•NOLES ARE IN DEGREES; CH ANO LAB ARE CENTER-OF MASS A~n LABORATORY SVSTEM: E• • CM fNERGV. 
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Clll: GA~~· + PROTO~ --> NEUTR ON + Pl+ IK > lo20 GE VI I CONT I NUE O I 

1'2: 0.9383 GEV 
~3• 0.9395 GE\' 
~4: 0.1"396 GEV 

"' GEV 

2 . 60 
2.62 •- 0 . 0 8 

2 . 63 

2. bb 

2 . &1 

2.10•- o.oa 

2.78•- o.oe 

2.ao 

2.82 +- O. l 6 

2. Bb 

2 . 86 •- 0 . 0 8 

2. aa 

2.98•- 0.16 

3.14•- 0.16 

3. 16 

J .17 
3 . 25 

3.28 
3.29 

J.30 
3.10+- o .1t> 

E* 
c~v 

2 .40 c; . 0 '700 
2o4fl 3 . 90C2 

·- o .0 973 
4.0022 

·- 0.;)9011 
4.1 082 

• - 0 . 032 1 
2.4 l c:. . 0110 

o. l 2 ~6 
C.l95l 
0 . 21119 
0.3 765 
0 .413 71 
0.609 8 
o. 7417 

2.42 4 .IBM-
4. 21 87 

2.43 ;;: 0.0001 
+- O. OLCJ O 

;;: 0 . 0004 
t- Q . Othll 

d 0 . 0020 
•- o . oc:.u4 

2.44 4 -0453 
•- 0. 0 905 

4.l4Al 
•- o.u918 

l 4. 2~ 6) 

•- o. o Bo 
2 • .r,4 4. 21 11-

4. 3 105 
2.4 7 4. 18"5 

•• o. 0991 
4 . 2<)55 

•- o . oc;29 
.l 4. 4025 

•- o. 0133 
2.1ct1 s 3 .<n10 

• 4.1520 
I 4. 2670 
5 4. 36 70 
5 4. 422 0 

2.4 8 s 4.3M5 
•- o.v932 

2.so o. ooe1 
Q. (J3 49 
0 . 0102 

2. 50 "· 3336 
•- o.1coe 

t 4-4426 
·- o.0937 

4.54% 
· - 0.0 336 

2.51 O.L 394 
o . 2 \ 66 
C. 3097 
Q.41 110 
0 - 5 408 
o.&no 
o .a2s1 

2.54 4.6588 
·- 0.0950 

2.5(> 4. 862 1-
4 .899 3 

2.60 4 . .. 53 0 
•- 0 . 0 966 

2. 6 1 o . 7526 
o .91 79 

2.61 o.7553 
2.blo ~ o. LZ40 

OJ O.IHO 
o: o . ? 470 

O. l~OO 
;; o.4500 

2.65 5 . 3()17-
5 . 34J.2 

2. 6 5 0.4848 
2 . 66 o. 1e1e 

0 . 9608 
2. 66 0 . 1905 
2. 6 6 5 , 2 452 

+- o. 0 982 
2.69 11 Q. 0 030 

· - 0.0010 
# 0 .0060 

+- 0.0015 
# 0.0 120 
• o. u22c 

DIFFERENTIAL CRO SS SECTION 

THETA l llESUN I 
C'" LAB 

n S IG/OT CC Sl t/D Tl•t S- M••2l+•2 

# 15-00 
# 1~1. 8\. 

·- 5. 11 nsa.Bo 
+- 6.9 2 
fl6~.30 

·- 4.81 
¥ 15 . CO 
• 20. 00 
f 25 . 00 
• 30. 00 
• 35 , 00 
# 40.00 
~ 45.oo 
N 5c;,1,,(J 

.:110.uc-
1ao.oo 

(,.5 2 
+- 0. 09 

t . c.t. 
· - 0 . 16 

2 . 4 l 

·- 0 . 26 
~l52- 20 

+- 5-65 
#159.10 

•- bo 64 
#169.50 

·- 4.75 
O:l7C.O C-

180 . 00 
H5 2. 5C 

+- 5 , 59 
IH59 . 4C 

·- 6 .76 
H69. 70 

·- 4.70 
139.00 
146.19 
155.0 5 
162.06 
167.40 

H 59 . 70 

·- 6 . 13 
I( 5.00 
r 10 . co 
N 15.0C 
~ 152. 9C 

+- 5.53 
#159. 7C 

·- 6. b8 
'169.90 

·- 4. 6 4 u 20.oc 
, 25 - 00 
JI 30 . IJO 
- 35. 0 0 
• 40 .00 
w "5. o c; 
• so.oc; 
#LCO. llJ 

·- b-56 
iil7C.OO-

l80.00 
#IH.60 

·- b.44 
' 45 . 00 
• 50. 00 
~ 45. 00 

t 7. 59 
2C.87 
v •. n 
29. 77 
33.86 

@170.00-
180.00 

11 35. oo 
# 45 . 00 
f 50 . 00 
.;: 45. 00 
1161.10 

+- 6.31 
2.65 ·- c,,,,, 
3.15 

·- 0. 4 7 
5.J l 
1.20 

MU 8l AN/GEV••2 MU RARN +GEV• • 2 

5 . 669 
#l l.3. 5 

• - t0.98 
#\17.5 

• - 14-96 
#152.C 

•-u. -;e 
s . e41 
7 . 811 
9 . Sl'l 
11 . 85 
13.93 
16 .05 
18.23 
20.47 

&1 53.90-
180.0 
.1saa 

• - . 3467E-Ol 

11 • 321 

.1 66 
6 .46 
4. 95 
4.1 7 
3 . S9 
2 . 51 
2 .02 
lo 27 
• 991> 

• 16 ~ 

+-. 215 

•-,400E-Ol 

+-. 230E·u1 
+-. 272 
+- .! Bl 
• - .1 21 
• - . 1 21 
+- .905E·Ol 
+-.905E·Ol 
+- .604E-Ol 
+-,604E-Ol 

+-. 24hf·Ol 

+-2. lO 

.1 29 

• 4 LO l 
•-. 6 164E - Ol i 

• 9531 
+- , 9892E- Ol ;;. 

#1 1 3. 5 
• - 11.00 

UZ7.5 
+-L4.96 
usz.o 

• -l 2.0l # .1 36 

+- 2. IO 

+-,360E-Ol 

•-.270~-0I 

•-· l60E·O l 
,; 1S'l .7C­

l 80 . 0 
013 . 5 

•-11. oc 
11127 . 5 

+- l S. GI 
U 52.C 

• - 1Z.v2 
6 9. 9C 
106.Z 
ll6 ... 
l33.8 
146 .A 

#1 27. 5 
+- L4 . 90 

l . 871 
3 . H e 
5 .638 

1'1 13. s 
+- L 1. 00 

H27.5 
• - 15.02 

#1 52.C 
+-l2.0l 

1. 523 
9 . 451 
11." I 
l.l.4 1 
15-45 
l 7. 55 
L9. 72 

#127.5 
• - llt.'l5 
• 152.4l­

l80.0 
H 27. 5 

•-l 4.97 
L6. !IP 
18.9b 
l 6 . Bf> 
6 .26~ 
7.4S<; 
a. 9"~ 
10.75 
12. 30 

61 51.59-
tao.o 
12 . 65 
l 6 . 59 
18 .b4 
16 .57 

n21.s 
•-14.~6 

• '>l'>e 
+-.15~2 

L, 303 
•-.1635 

t. 8 45 
2 . 50 l 

• l 31 

.l 7 1 +-. 410 E- 0 l 

+ - . 300E-Ol 

# .110 •-.260E-Ol 
@ ,860f-O l+-,\26E·Ol 
•• 140 •-.i'tlF.-01 
a , 19 9 •-. lb6E·Ol 
~ .2 28 • - .204E-OI 
Oil . l92 +-.l72E·Ol 

• • I l.1 
s. ll 
b . 00 
5 , 9 5 

.134 

+-. Jl9 
+-.247 
+-. 301 

•-.,ROE-Ol 

•-.28uE-Ol 

. 68GF.- 01•-.200~-0l 
3.97 •-.163 
3 . LO •-. 136 
2. 9 1 •-.217 
2.1 7 •- .109 
1. 44 +-.815E·Ol 
1.01 +-,S44f-Ol 
• 707 +-,272E·UL 

.HO +-.BOE-Ol 

. 8 70E·O l+- ,141E-Ol 

M .500 E- Ol•-. 260 E-Ol 
t-1 1 +- . 7~4 E-Ol 

.538 • - . TJ4E-Ol 
, 529 +- . 609E-Ol 

@ 1.39 +-.520 
;;; 2. 93 •-.100 
@ 1.97 +-.550 
i1 1.H •-.450 

t. 30 •-.600 

.5'tAE- Ol•-.706E-02 
2. 0.. +-.11 7 
. 584 +-. 467 E-Ol 
.3<;7 •-. 2 34 E-o t 
. 7 6 8 •-.86 1E·UI 

. 39 Ci f - Ol+-.200F-Ul 

# s. z3 
# 5.0 3 
# 4. 21 

•-. 390 
•-. 330 
+-. 220 

163. 

7.76 

4. 50 
157 . 
12 1. 
10 i. 
117. 5 
6 1.0 
lt9 . 3 
J(j.'I 
24. ;, 

... 07 

364 , 

4 . 87 

Z. 99 
2.37 
3. 86 
5 .47 
6.29 
5 . 30 

' · \4 2H . 
i n . 
111. 

1. 96 
\l b . 
90. 5 
t14 , Q 
(>3 . ~ 

... 2. l 
Z9.4 
zu . 6 

),44 

2. a 1 

1. 74 
2L . 5 
18 . 9 
l 8. 7 
5L .7 
lU9 . 
7} . 3 
~n . z 
't(\.4 

2. 06 
71 . ) 
22 . 3 
15. l 
29. 5 

1. 50 

281· 

21'. 
zc.5 . 
171 . 

•-1.14 

•-.967 

+-.556 
+-6.62 
•-4 . 4 1 
+-2 . 94 
•-2. 94 
•-2.21 
•-z.21 
•-1.47 
+-l.47 

•-.612 

+-52.7 

+-37.7 

•-.92 .. 

+-.693 

•-.415 

•-l. ll 

•-.816 

+-.708 
•-.353 
•-.669 
•-.458 
~-.56J 

•-.475 

•-.05? 
·-q . 4 7 
+-7.10 
.. -9.68 

•-. A06 

•-,576 
+-'>· 76 
+-1. q7 
+-b, l5 
+-3. 18 
•-2.38 
+-1.59 
+-. 794 

•-1.03 

•-.456 

+-. 90, 
•-2.se 
+-2.ss 
•-2. 16 
•-lq.3 
•-26.0 
•-20.5 
+-)b.1 
+-22.J 

+-.266 
+-4.44 
+-t. 78 
•-. 8 <)0 
•~3.3(J 

+-.T6T 

•-17.5 

•-\5,9 
+-l3.4 
+-e.q6 

0 SI G/ O O~E G~ IC~I 

14U !IARN/STERAO 

• 2.24 •- • 'lOOf- 01 

.774E-Ul+-.155E-O l 

.106 +-.l~2f.-Ol 

. 6 13 E-Ol+-.758E- O?. 
I 2.14 +·.900E - Ol 
' 1. 64 •-.600 £- 0 1 
f 1.38 •-,400E-Ol 
f l • 19 *- , 400F - 0 1 
I . 830 +-. 300E-Ol 
~ . 6 70 •-.~OO F. -01 
# .420 +-,200F-01 
# .330 •-.200E-O\ 

4, ~ q ·-· 70 8 

4. 59 +-. 108 

4 ,39 +-.506 

.91RE-Ol+-,173E-Ol 

,46~f.-Ol+-.921F-U 2 

- .456E-Ol•-.550E-02 

· 604E- Ot._. \ 5ZE- OI 

, b32 E-Ol+•o l 06E- Ol 

. ~8RE-Ol•-.ql8E-02 
• 306E-O I+-, 456f.- 02 
.499E·Ol+-.A6ZE-0 2 
.705E-Ol•-.591E·02 
. a 12e-01+-.12re-0 2 
.6 84 F.- O i+-.613~-0 2 

.40 lf-Ol+-,1 22f- Ol 
• 2.96 .-.12 0 
# 2 ,1 9 +-, 900F. - Ol 
# 2 .11 +-,LIO 

. 569E·Ol+-.tO?.F-Ol 

.24~E-Ol•-.729E-02 
# l.46 +-.6UOE - Ol 
C l .l4 +-,500f-O l 
# l.07 +-.800 E- 0 \ 
• . euo •-.400E- 0 1 
~ . 53 0 •-.•ooe-01 
# .370 •-.2UOE-Ol 
• .zoo +-, LOOE-01 

.420f-Ol•-,\26E·Ol 

~ .3 19E-Ol+-,550E - 02 

. 202 E-0 1+-.l05f - OL 
I . 250 +-.JOOE-0 1 
I .220 +-,lOOE- 01 
~ . 2 17 +·,250 F-Ol 

• 5 87 ·-· 220 
l.2't +-.29b 
.832 +-.232 
. 6 04 +-.)90 
- ~ 49 +-.253 

~ . Z33E-Ol+·,300E-02 
, . 8 70 •-.500E-01 
# .250 •-. 200 E-Ol 
t .170 +-. LOOE-0 1 
~ . 330 +-.~70F-O l 

2.32 +-.Ln 
2 .23 •-. L47 
l. ar +-.977E-O I 

RE F 

34 

230 

230 

230 
2 4 
2 4 
2" 
24 
24 
24 
24 
24 

24? 

46 

46 

46 

2 30 

no 

2 42 

BO 

2 3 0 

no 
63 
63 
63 
6 3 
6 3 

210 

230 

230 
24 
24 
24 
7. 4 
2<t 
l4 
24 

H Z 

230 
2 4 
24 
H 
?I 
2\ 
21 
21 
21 

no 
66 

66 
66 
66 

# • NU~ERICAL VA LUE F~Cl4 TABLE a ~ VALUE KEAD FROM DIA GR AM P • PREL I MI NARY DATA l • FOR DETAILS SEE REFEPE~CE 
UNllaRKEC CROSS SECTI GNS, ANGLES A~ C T VALLES ARE CAL CULA TED FRC~ T~E CUANTI TI ES GIVEN BY THE AUfHORISI. 
AN GLES ARf. IN OEGRE~S ; Cll AND LAB hR E CE NTER-Of MASS ANO L&BORATORY SYSTEM; E• c Cl4 ENERr.Y, 



n: o.9383 GEY 
I'): 0.9395 GEV 
~4• 0.1396 GEV 

K 
GEY 

3.40 

3.46 
3.53 
3.55 

3.!58 
3.70 
3 . 78 
3 . 8 1 

3. 82 
J,94 
4. 00 
4.11 

4.lZ 

4 . 30 
4.10 - 4.50 

4 . 30 

4.10 - 4.50 

4.30 

4.87 

s.oo 

E• 
GEV 

2.69 

z.76 
z.eo 
2.a2 
2.83 

2.a4 
2.a8 
2.90 
2.95 

2,97 

2.99 
2.99 
2.99 

2.99 

Z,99 

3.12 

3, 20 

17 

Clll: GAl'~A +PROTON--> NEUTRON + Pl+ IK > 1.20 GEVI (CONTINUEOI 

-T 
GEV02 

# 0,()480 
• 0.0900 
# 0,0960 
• 0.1900 
• 0.3300 
ii 0.3140 
, 0.3900 
a a.6530 
.. 0.8176 

0.8171> 
a C.9971 
ii l.3956 

o.s14s 
o.asz8 

s. 8l56-
5.llo0 1 
0 .534<; 
o. 5sso 
o.9200 

6.2937-
6.3419 
0 .5751 
O.H53 

dl 0.0020 
.. 0.0900 

0.1210 
il o.11su 
0: I). 2510 
a 0.3510 

0.4510 
oi 0.5510 

T .0490-
1.1 0 30 

' 606168 
s 6 .17Z3 
s 6.8638 
s 6.92!>8 
.s 6 . q76e 
i 6.9768 
l 1.00il3 
s 7.G803 
s 7.1018 
s 7.1 S88 
s 7.1968 
• 702168 
7.990't-
8.0515 

a: c.0001 
+- o.oou l 

<1 0.0003 
·- 0.0001 

°' c.0020 
+- 0.0005 

P# 0.0000-
0 . 000 7 
0 . 0002 

+- o . ooo l 
P# 0.0038 

# u.0038 
• 000076 
# 0.0090 

P# 0.0100 
• o.oHo 
• 0.0191 

Pl 0.0200 
• o. cl3ez 

Pt o.040 I 
# O.li550 
# 0.0768 

P# 0.0799 
II 0.1000 

P# 0.1601 
II 0.1640 
N 0 .1900 
N O.ZOOO 
N 0.3000 
# 0. 1010 
II Q. 370C 
# 0 04420 
# o.5970 
M 0.6000 
• Q.6900 
# o. 7690 
# 0.9640 
M 101510 
# lo450U 
s 6.8003 
l 7 .0633 

OIFFERENTIAL CROSS SECTION 

THETA JMESONI 
C"I l/16 

0 SIG/OT CG S I C/~ Tl •C S-~••21 **2 

10.64 
14.59 
15.07 
21.26 
28.14 

iii 30.00 
J(i.65 

a 4C.CO 
i) 45.00 
Gl 45 . 00 
iii 50 . 00 
;;; 60.00 
JI, 35.00 
QI 45.00 

ill n.oc.-
1 so. co 

M 3S.oo 
ll 3S.OCJ 
N 45.00 

ill0.00-
180.00 

ti 35 .C C 
M 35. 00 

1.97 
13.(J 1 
lS.47 
18.18 
21.Al 
25,86 
29. 3'l 
32,Sb 

i))70 . 00-
180 . 00 
145 .58 
150.12 
153.25 
155.56 
157.55 
l n,55 
15~. 27 
163,22 
163.47 
167.t.O 
170. 02 
t 72.C4 

~l?C.OC-

160.00 
0.42 

·- o. 11 
(;. 1(; 

+- 0.11 
t. 77 

·- 0.20 
0,() -

1.03 
0 .4 8 

·- o. 24 
2 .41 
2. 41 
), 41 
3. 72 
3.92 
4. 64 
5.42 
5.54 
7. 61> 
7.85 
9 . ZO 

IC.87 
ll.09 
12. 41 
15. 73 
15. qz 
17. l'i 
17. 59 
21. 59 
21.64 
24.01 
26.26 
30 .64 
30. 7l 
33.00 
34.89 
3~.2l 
<43.0'i 
48.62 

126.15 
130.65 

"IU e~RN/GEV••2 ~u 8ARN*CEV•«2 

J,703 
t 5 .ioc 

5 .258 
7.455 

#9.90C 
10.63 
10.87 
llt.40 
1 6.36 
16.36 
18.38 
22.65 
12.40 
16.10 

OllS0.60-
180.0 
12.21 
12.04 
15.62 

Cl l't9.7Z-
180 .0 
11.e1 
11. 71 
• C.380 
4.143 
4,934 
5. 8ll 
6.995 
6.329 
9.506 
10.56 

4148 .38-
180.0 
89.93 
99 .6(J 
104. e 
109 .8 
ll4.4 
114.4 
llB.6 
128. 7 
129.4 
139. Z 
149. 2 
154.4 

iil46 .8l-
180.0 

3 .92 
J,82 

• "3 .41 
# 2.63 
II \. 94 
il 2.11 
fl 1.40 
Cl .199 
ii • 457 

. 450 
• • 235 
;; .lB 

t.63 
• 388 

•-.210 
+-.460 
•-. l 90 
+-.140 
+-.160 
•-. 090 
+-.700E-Ol 
<--. 680E-Ul 
+- . 890E- Ol 
<--. 74H-Ol 
+-.440E-Ol 
•-. 3 IOE-01 
+-.110 
+-. 712E-ul 

.354 E-Ol•-.5J6E-02 
1.13 +-.!Ob 
1.06 +-.102 
.sec +-.600E-Ol 

.275E- Cl+-.594E-02 
1.01 +-, 790E-Ol 
. 6ll •-.764€-01 

;;: 6 .30 +-. 700 
i 1.02 •-.51V 
0: lo50 +-.'160 
Q 1.15 +-.360 
;;: ,890 •-.310 
;;: .810 •-.250 
~ .6qc +-.2so 
@ . 390 +-,200 

. 290E- Ol+-. 663E- 02 
Cl .tZ9E-Cl•-.170 E-C2 

. 242E-Ol+- . 240E -O?. 

.?44 E-Ol•- .430E-02 
i .373E-Ol+-.380E -02 
~ .335E-O l+-.330E-02 
~ .335E-Ol +-.30uf.-02 
~ .32ZE-Ol+-.410E-02 
~ .394E-Ol+-.4lOE-02 
~ .41t5E-Ol+- . 590E-02 
Cl .322E--O l+-.490 F-0 2 
i .335E-Ol•-.980F.-02 
~ . 3 77F-0\+-. 5 40 E-02 

,23bE-Clt-.468f-02 
.12H 

+-.B5ZE-Ol a! 
• 2C72 

4.50 •-.70U 

+-, H66E-Ol ii 
• 5246 

'l. lO •-· 700 

+-. 6062E-O l <> 
o.o -

.JOC6 

.1402 
P# 3.ZO +-. 270 

t-,7QlZE-Ol # 3.7 3 •-. 460 
r> w. 1000 
I. 7ZOO 
11. 020 

J .086 
P#l.140 

l.155 
U.62<i 

PU.620 
#2 . 290 

PIZ . 290 
2 .693 

#3 . 250 
PH.250 

3 .641 
PN4.62.(; 

'"· 770 #S.1oc, 
5 . l 78 
6. 378 

#6.590 
n .1oc 
11.<;10 
19. 3'<0 

9 .171 
#9 .900 
uo.12 
#1 2 .l~ 
#l)."2 
U5. l0 
59, 5 7 
~4. 5~ 

P# 2.44 +-.130 
# 2. 96 +-. I 50 
# 2.37 +-.lOOE 00 
# 2.5l +-.l7ll 

P# 2.0~ +-.120 
11 2.0l •- .110 
M l,87 +-.9UOE-Ol 

PN J.85 +-.lOOE ll\J 
~ 1. 76 +-. SOOE- 01 

Pl l.b8 •- .qooe- 01 
4 1.58 +-.110 
1 1.61 +-.eooe-01 

P# 1.50 +-.900E-Ol 
# 1.45 +- .8UOE-01 

P# 1.24 +- .lOOE-01 
N l.25 +-.600E-Ol 
# I.lo +-.120 
# 1,12 +-.70UE-Ol 
N o8b0 +-.500E-Ol 
4 .850 +-,400E-Ol 
I .890 +-.900E- Ol 
, .sqo •-.300£-ul 
I .37~ +-.ZlOE-0 1 
H .444 +-.350E-Ol 
• .430 +-.5ooe-01 
I .226 +-.160E-Ol 
r .172 +-.160E-Ol 
# ,106 +-.lOOE-01 
• .6oue-01+-.l'<OE-01 
~ .420E- 02•- .600E-03 
4 ,480E-02•-.600E-03 

L60. 
155. 
139, 
107. 
79.0 
8A. 3 
57 . 0 
'32. 5 
18.6 
18. 3 
9 . 57 
5.0 l 
b6.q 
17.0 

l. s1 
so.a 
51. 3 
25. I 

1.41 
51.8 
33.4 
355. 
62. 5 
'H.8 
10.4 
54.5 
49,6 
42.2 
21. 9 

1. ez 
0 .840 

1.57 
l. 59 
2.4 3 
2.18 
2.16 
2.oe 
2.55 
2.90 
2.1v 
z. ta 
2.45 

376. 

34 z. 

'305 . 

282 . 

128· 
215. 
261 • 
209. 
221. 
180. 
177. 
165 . 
163. 
15 5 . 
148. 
139. 
u 2. 
\32 . 
128. 
109. 
110. 
ll4. 
qe.t. 
75.7 
74. 8 
78.3 
51. 'I 
33 . 0 
39. l 
37 , q 
19.9 
15.l 
9.33 
s.za 

0.370 
a.4n 

+-8.55 
+-16.7 
•-7.71 
+-<;.70 
+-6.51 
+-211.1 
+-Z.85 
+-3,58 
+-l.62 
•-J.02 
+- 1. 79 
•-1.26 
•-4.65 
+-3.12 

•-.238 
•-4.79 
•-4. 93 
+-3.02 

•-.304 
+-4. 0 6 
•-4. 17 
+-39. 4 
•-31.2 
•-2e.2 
·-22.0 
•-19.o 
+-1~.3 
+-15.; 
<--12.2 

• - .416 
•-. 111 
·- .t 55 
•-.280 
.. -.247 
•-. 215 
•-.195 
+-, ?.65 
+-,2b5 
+-.~64 
+-.~19 
+-.o38 
•-. 35 2 

+-41.8 

+-23 . 8 

•-40 . 5 
•-tl. 4 
•-\ 3. 2 
•-a.so 
•-15.0 
+-l0.6 
+-9. 68 
+-7.92 
t-8.RO 
+-7 . 04 
•-7 .92 
•-9.68 
•-7. 04 
•-7.92 
+-7.04 
•-6.16 
•-s.20 
•-l0.6 
•-6.16 
+-4.40 
+-3.52 
+-T.92 
•-2. 64 
+-2 . 38 
•-3.0ll 
+-4. 40 
+-1.41 
•-1.41 
+-. 980 
•-1.B 
+-.528E-Ol 
+-,528E-Ol 

0 

(> 

n SIG/O O~Ef.A IC~! 
"IU 6A!lll/STERAO 

1.74 +-.933E-Ol 
1.70 •-.204 
1.51 +-,844E-Ol 
1,17 +-,6~2.E-01 

.e6Z +-,7llf-Ol 

.'l64 ·-· '307 

.622 +-.3\lE-01 

.'355 •-,191E-OI 

. 203 +-,395E-Ol 
~ . 200 +-.330E-Ol 

·1 04 +-.l95f-Ol 
.546E-01+-,138E-Ol 

# ,740 +-.500E-Ol 
~ .tao +-.11oe-01 

~ ·l65£-0l+-.250f-02 
# ,530 +-,SOCJE-01 
# . 520 •-.500E-Ol 

. 250 +-,300E-Ol 

~ . l )9E-OJ+-.300E- 02 
I . 5 10 •-. 400f-Ol 
I ·320 +-.400 E-Ol 

3 . 36 •-.'173 
. 569 •-.?.85 
.an +-.251 
.641 +-.201 
·'<96 •~.173 
.452 •-.139 
. 395 +-. l39 
. 2 1a +-,112 

~ .l64E-Ol +-.375f-02 
.744E-02.-.98 1E-OJ 
.1 39E-01+-,138E-02 
ol41E-Ol•-.248E-02 
.215F-Ol+-.219f-02 
.t 93E-O l•-.190F-02 
,l9,F-Ol•-.l73F-07. 
.185F.-01+-.216f-02 
. 227E-Ol•-.Z36E-02 
.257E-Ol+-.340F.-02 
• I 86E-O l+- • 283F-02 
.193E-Ol._,S66F- 02 
·216E-Ol•- . 312F-02 

~ .l 5 lE-Ol•-.300E-02 

2. . 96 +-.463 

2.11 +-.463 

2.4 1 +-. ·n1 

2.t e •-.184 

2.~4 +-.3n 
1.66 +-.885F-Ol 
2 . 0 1 +-.10?. 
lo6l •-.68lE-01 
1.11 +-.tt6 
1.40 +-.Sl7E-Ol 
1.37 •-.749£-01 
l. 27 +-.613f-Ol 

p l.26 <--.681F.-Ol 

,. 

p 

p 

1.20 +-,545F.-OI 
l. 14 ~-.61 JE-Ol 
1 . 08 •-.r4qe-01 
l,lO •-.5~SF-Ol 
1.02 •-.613E-Ol 
.987 +-.545E-Ot 
.944 •-.477E-Ot 
. S~l +-.408f-OI 
.885 +-.617E-OI 
.167 +-.47TF.-Ol 
. 585 •-.340E-Ol 
,579 •-,?.72E-Ol 
0606 +-.6llE-Ol 
. 402 •-.204€- 01 
, z5 5 +-,184E-OI 
.102 +-.238f-OI 
.( 9 3 +-.340E-Ol 
.1 5 4 •-.109E-OI 
, 117 +-.l09E-Ol 
.7?.2F.-Ol+-.68lE-02 
.408F.-Ol+-.953E-02 
.286E-02+-.408E-O~ 

.32TE-02•-.408E-03 

REF 

66 
39 
66 
66 
39 
'i4 
h6 
44 
<.4 
44 
44 
44 
16 
44 

242 
l6 
16 
16 

2"2 
16 
16 
46 
21 
21 
21 
21 
21 
21 
2 l 

Zll2 
6l 

105 
63 
63 
63 
63 

105 
105 

63 
61 
63 
63 

242 

46 

46 

210 

51 
210 

51 
51 
6b 

ZlO 
66 
51 

2 10 
51 

2 10 
66 
51 

210 
66 

210 
51 
"19 
66 
66 
51 
39 
H 
51 
66 
39 
51 
51 
51 
39 

105 
105 

M e NU~ERICAL VALU E fKOH TABLE o • ~ALUE READ FROM DIAGRAM P; PRELl ~lllaRY OATA S c FOR DETAI LS SEE AFFERfNCE 
UNHARKEC CROSS SECTICNS, ANGLES A~r. T ~ALUES ARE CALCULAT ED FRC~ THE OUA~TITI ES GIVEN BV THE AUT~ORISI . 
ANGLES ARE IN DEGREES; CM ANO LAB ARE CENTER-Of ~ASS ANO LABORATORY SYSTEM; E• • CM ENERGY. 



l'2 O, 938 3 GEi/ 
l"l o.•ll'IS GEi/ 
~4 Cl. l3'1 b GF.V 

K 
Gf.I/ 

5 . 04 

S.b6 

b.00 

6.41 

6.70 

e.oc 

9.tlO 

E• 
GFI/ 

~.20 

3. 22 

3.39 

3.80 

3 .9<; 

4.39 

18 

f.lll: GA.1''4A + PROTON --> NEUT!lON + Pt+ IK > 1.20 GEVI I CONTI NUEO I 

-r 
CF.V**2 

7 .2803 
s 7.48C3 

7.6 303 
7. 7 ~G 3 

s 7.A30l 
s 7.9953 
$ 7.9473 
' 7.'1803 
s a.0003 
s 8.1573 
s a . 2233 
s 8 . l773 

B.3303 
a.3703 

$ 8 .44ll 
5 8.47H 
s e . soa3 
$ 8.5303 
8 . Sf>B-

8.628q 
9.1105-
9.7849 

Q1 0.0020 
11 o.0'160 
" 0.2000 
• o.JSoo 
11.1001-

11.1851 
$1 l. HO't 
u l.4654 
Ul-"704 
Sll. 6 824 
12- 6024-
12.6980 

P# O.O 
O.llOO't 

# o.r,,005 
+- 0.0005 

P# O.Q 
Q.OC. 18 

P# Q.0017 
# Q. til· l" 

· - o.vuv 7 
P# 0.0020 

¥ Ci.Ci035 
+- 0 . 00 10 
Pl 0 - 00 35 
P# 0 . (• 047 

Q.0057 
·- 0.1)012 

# 0.009" 
P# 0.0101 

# O. Cl9C 
p- 0-0198 

# 0.0390 
I'# o.0400 

N O.OHCJ 
Pll 0.0804 

N O. lt.OG 
Pl 0 - 2560 

- 0. 3120 
# Q. 44.50 
J O.bOIO 
N o .7760 

Pr Q.8(;10 
N o.n20 
• 1.2900 

Pl l.3040 
- l.b6<j(J 

PJ 2 . vQ40 
II 2• 1300 
H 5 . 2 l4b 
115.4946 
H 5.7446 
u~. 9246 
Hb.074 b 
U b.2246 
H6.3416 
$l6.42H 
'16.5246 
U6 . b606 
U6.7116 
J16.79% 
$16.1!706 
$l6.9096 
Sl7.Ci825 
$17.1575 
'17.2755 

DIFFERENTIAL CRO SS SECTI ON 

1 .. ETA (l'ESONI 
C.11 LA8 

0 SIG/OT 10 S! G/O Tl•tS-~••21••2 

l "H.bu 
13e.4o; 
14\.b2 
l4q. <;<; 
146. U 
lH.71 
l49.10 
149.~7 
152.. 77 
155 .12 
15 7. 3l 
159 .21 
161.37 
163.13 
166.BO 
lbB. 1b 
1 71. 59 
lB.92 

Gil 1c .1;c­
l 80.00 

0:11c.oo-
180.oo 

t.58 
11.02 
15.'H 
a.02 

.ill n.oc-
1 eo .oo 
1 59.<;2 
163.50 
172-04 
I 72.'J4 

917l . OC-
180.00 
o.c -

u.64 
o.oe 

•- a. 3" 
o.c -

1. 30 
1.21 
J.32 

·- (,.25 
1. 54 
\.AO 

+- (,.26 
1. 8 l 
2 .ca 
2 .31) 

· - c. 24 
2.~s 
3.C.6 

"· 20 
4 . 29 
6.C2 
6.09 
8.57 
8.1>4 

L2 .43 
15 .46 
ll .07 
20.42 
23.70 
27.C. A 
n.52 
30 . 38 
35.14 
JS . 33 
4C.05 
44.21i 
4~ .. 64 

l't2.53 
145.75 
148 .atl 
L 5 l. 32 
15~-51 
1 55 .88 
15 7.69 
l ~G .43 
161.H 
164 .60 
165.95 
HS.66 
171.43 
113.44 
l6\.6"T 
163.30 
lt6- 24 

~u ~ARN/GEV••2 ~I B 4RN•GEV~•z 

69.49 
74. 83 
79. 5) 
e5 . 0S 
A 7. 12 
90.02 
92.n 
S'o.23 
99.96 
105 .1 
llC. 2 
11 5 · l 
120 . 6 
1 25.4 
136. G 
142. l 
151.2 
159.G 

6l4').~0-
18t1.0 

• , .... lb-
100.0 
.4 261 
2.97C 
4. 30 1 
5.'181 

0:142.20-
181).0 
LO'l. 7 
12().0 
148.9 
l~Z . 3 

;: 140. 22-
1au.u 
c.o -

.1 5 05 

~ .500E-02+-.500 E-03 
4 .630£-02+-.\00E-02 
5 .740E-02•-,600E-Ol 
e .850E-02+-.900E-03 
~ . 930E -02+-.lOOE - 02 
.. . 10SE-Ol•-. 12oe- 02 
• .1 12e-01+-.1 ~oe-02 
.ll7E-Dl+-.~OO F. -O~ 

~ .142E-Ol•-.100 E-02 
~ .196E-Ol+-.170F. -U2 
3 .166F.-Ot+-.16vE-0 2 
~ .L9bE-Olt-.l~OE-02 
GI . 201E-o\+-, L90F. - 02 
a . 254E-Ol+-.200F.-02 
@ . 21sE-01•-.22ue-u2 

. 210f-Ol+-.380E-02 
4 .2 29F.-Ot•-.2\0E-02 
~ . 206E-Ol+-.! 80E-u2 

. Zl)f-01+-.655E-02 

. Z50E-Ol+-.5l4F.-02 
4 z.35 •-.2so 
# 1. 00 +-. 60uE-Ol 
# • 710 +-, SIJOE-Gl 
f . 537 +-.300E-~l 

. 937E-02+-.7S3E-U2 
@ .91ue-02+-.11ooe-03 
~ .870F.-02•-.160f-02 
~ . 800E-02 •-.l70E-02 
@ .l 27E -Ol+-.~QOF-02 

.660f-02+-.64J E-U2 

P/I 1. Z9 +-. lO OE 00 
.1 601 

+-.60C4F-Ol M l.4b •-. l 80 
o.o -

• 30')6 
p •• 2 500 

PW l .2l 
p J l - lv 

•-,700~-Ul 
~-. l40 

#.2500 
+-. 576LF.-ul # 1-3~ 
P#.2500 P# .940 

•-.1 50 
+··· bOO E-01 

11.2 500 
•-.6os<ie-01 • 1. os •-. 1ooe co 

+- . 700F-Ol 
+-. 70Uf.-Ol 

P l. J.500 P ¥ .920 
P# . 2500 P6 1. 04 

#.<!500 
+-. 56961:-ul -

#, 7COO # 
PN. noo PN 

fl . COO I 
P0.010 P# 
u. 420 * 

P NI. '130 P# 
t2. CJ40 ~ 

P#2.030 P# 
11 <- 960 # 

pl).650 p~ 

H . OSC. # 
~4. 900 # 
~~. nc t 
#b • .550 # 

P#6. 580 P4 
.l. 380 N 
#6.6(10 ~ 

P#8. 55Ci PN 
#9. 900 ' 

P/tlo.S<l P# 
#ll.40 # 
64.81 

. 9Au +-. \ lO 
.83V +-.400E-fJl 
.110 +-.400E-Ol 
. 6 80 +-.JOOE-0 1 
.667 •-.3 6CJE - Ol 
. sa2 •-.?.so e-0 1 
.6Z6 +-.3 30E-Ul 
.5~6 •-.2 50E-O l 
. 554 •-.310E-ul 
.463 +-.ZlOE-ol 
. 373 +-.210~-0l 
.3 50 •-.L50F.-<il 
. z4e •-.11~e-01 
.J 85 •-.900E-u2 
.11 8 •-.6 D~E-02 
.106 •-.700F.-02 
.700E-Ol+-.400E-02 
. 289E-Ol+-. 240E-u2 
. 32oe-u1+-. 2soF-02 
.~20F.-02+-.aoo e-u3 
.182E-02•-.3 2vE-u3 
.lS<JE-~Z•-.JOOE-03 
. 520E-03 +-.700E-03 

6~ .85 
75.32 
so. cs 
84.1>8 
90-16 
95.2:1 
99.39 
105.2 
115· 2 
ll9. 9 
1 30 .0 
141·2 
149.A 
105.1 
11c. 2 
lZ0.2 

. 610F.-G3+- . l60F.-03 
4 .730 E-Ol+-. l00£-03 
~ . aeoF.-03•-.LOO F. -O ~ 
~ .l lOE-02+-.I SOE-03 
o .1 zoe-02•-.11o e-03 

.120E-02+-.21oe-01 

. 200E-02 •-.?40 E-01 
o .1 50E -02+-.260f-03 
~ . 21oe-02+-.100E-G3 
~ . J q OE-02+-.400E-O l 
o .J60E-02+-.400E-03 
o .380E-<J2+-.5uOE-03 
& .)60E-0 2•-.150f-03 
~ . 220 E-02+-.bOOE-03 
o . 270E-02+-.400f-03 
o . 320E- 02+-.6UOE- 03 

o.440 
0.555 
O.b5 l 
o.He 
o . s19 
0.924 
0.9R6 

1.03 
l.25 
1.74 
l.46 
1. 73 
1.79 
2.24 
2.42 
2.0 2 
2.02 
1. ti l 

L. 90 

<!.83 
2911. 
121. 
90.0 
68.l 

l.16 
1.44 
1. 30 
l.26 
2.01 

l. 2 L 

29L. 

3C4. 
212. 

243. 
207. 
214. 

221. 
187. 
l 7't. 
153. 
ISO. 
131. 
14 L. 
l2J. 
125. 
IO't. 
84.1 
78 . 9 
~5.'1 
41. 7 
26.6 
n.9 
15.8 
6.49 
1. 2 1 
1.85 

0.410 
u.ne 
0 .165 
U.\ 'H 
o • .n2 
(.). 280 
o.~so 
0.301 
0.381 
() .6 ~I> 
0 .4 77 
0 .858 

l+U8 
1.14 
1.11 
1.14 

o.7H 
0.9ll 

l.08 

+-.440E-Ol 
+-.s8oe -01 
+-.528 E- Ol 
+-.792 E-O l 
+-. 880E-01 

·-· 106 
·-· ll" 
•-. 792E-Ol 
•-.8soE-Ol 
+- .150 
•-.l4l 
•-.123 
+-.167 
•-.176 
+-.194 

·-· 335 +-.185 
+-.! 58 

•-.~86 

•-.579 
•-H.7 
+-7.61 
+-6.~4 
•-l.110 

+-J.O'I 
+-.l26 
+-.251 
+-.269 
+-.616 

+-t. 16 

+-40.b 

+-22. 5 
+-15.8 
+-15.~ 

• -24. ij 
+-9.0 I 
•-9. cl 
• - 6 . 76 
•-8.ll 
•-6.31 
•-7.44 
•-5.63 
+-6.99 
+-4. Q6 
+-<.. 7J 
+-3. 38 
+-2.46 
+-2.03 
•-\ • . }5 
+-1.5a 
+-.901 
• - .54 1 
+- . S61 
+-.11!0 
+-.721 £-01 
•-.o76E-O l 
+-.222 
+-.508 E·U l 
•-. Jl8E-ul 
+-.HtH - 0 1 
+-.477E-Ol 
•-.540£-01 
+-.667E-O t 
+-, 76 3E-O l 
•-. 11-;oF-(Jl 
.. -.95H-Ol 
+-.127 
+-.121 
+-.159 
+-.477E-Ol 
•-.2ol 
•-.135 
·-· 203 

p 

p 
p 

p 
p 

p 

p 

p 

p 

p 

p 

0 SIG/0 OHEr.A ICl'I 
llU BARN/S HR-0 

.340E-02+-.340E-Ol 

.429E-02+-.681F-OJ 

.504E-0?.+-.408E-01 

.579f-02+-.6LlE-03 
. 6llE-02+- .681F-Ol 
.71 5E-02+-.817E-03 
.762E-02+-.8B5E-Ol 
.796E-02+-.613E- 0' 
,967f.-02+-.6BlE- 03 
ol35E-U \+-.ll6E-02 
·l13E-Ol•-.l09E-02 
.L3JE-Ol+-.95~F-O~ 
.t38F.-Ol+-.L29E-02 
• l 73E-Ol+-. l36l'-02 
.187E-0 \+-,!50f-02 
.157E-Ol+-.2~9F.-02 
.156E-O l+-.L43f-0Z 
.l40E-Ol+-.l23E-02 

~ .l46E-Ol+-.450F.-02 

@ .1q5f-Ol+-.400E-02 
1.9 5 ·-· 207 
.8?.9 +-.497E-OI 
.589 +-.'tlS~-01 
.... 45 +-.z4qf-OI 

@ .834f.-C2+-.610F.-02 
.849E- 02+-.747F-03 
.8l2F-02+-.149E-02 
.747 E-02 +-.l59E-02 
.!19f-Ol+-.364E-02 

l.45 •-.11'1 

L.b4 +-.203 

t.39 +-.789E·O\ 
t . 46 •-.158 

1.52 •-.169 
L.06 +-.676F- Ol 

1.2? •-.11' 
1-04 +- • 7P9F-Ot 
l.17 +-.789E-Ol 

l.lO •-.124 
.9 35 +-,451E-Ol 
.8 b8 +-.45tE-O l 
. 766 +-.338E-Ol 
. 751 •-.406F-Ol 
.65b +-.315E-Ol 
.7()5 •-.372£-0l 
.617 +-.2B2F.-Ol 
-624 +-.349E-01 
. 522 +-.24BE-O l 
.4 ?0 +-.237f-O l 
.~94 +-.l b9E-Ol 
.279 +-.l74f- Ol 
.208 +-.lOlE-Ol 
.t3 ) •-.616€-02 
.tt9 +-.769€- 02 
.7 8'1F-0\+-.45lf- 02 
• 324E- O t •-. 2 70E-07 
.36LF-Ol+-. 2B2f-02 
.924f.-02+-.90lE-OJ 
.205E-02+-.361E-01 
.t69E-02 +-.Jl8F.-r.1 
.7o'.E-03+-.945E-03 
.824E-03+-.216E-03 
,9K6E-0,+-.1l5E-Ol 
.L1 9E-0 2+-.t~5E·03 
,!49f.-02+-.203E- 0 3 
.16~F-02+-.230E-0~ 
.L62E-02 +-.7.~4f-03 
.Z70F-02+-.324E-03 
. 203F-0,+-.178E- 03 
.365€-02+--. ~0SE-Ol 
.459f-07.+-.540E-Ol 
.48bE-0?+-.540E-0~ 
.51 3E-02 +-.675E-01 
.486f-02+-.203E-03 
.~07E-02+-.837E-03 
.377f-02 +-.558f-03 
.446F-02+-.837E-03 

REF 

105 
105 
105 
105 
105 
105 
105 
105 
\05 
105 
105 
105 
105 
105 
105 
105 
105 
105 

242 

242 
46 
f.6 
66 
66 

242 
63 
63 
63 
63 

242 

210 

'-10 
210 

51 
2 l<J 

51 
HO 
?.10 

5\ 
51 

210 
51 

21.0 
51 

210 
51 

210 
51 

210 
51 
51 
51 
51 

210 
51 
51 

21 0 
51 

7.10 
51 

105 
105 
105 
105 
105 
105 
105 
105 
105 
105 
105 
105 
105 
105 

63 
63 
fl 

#;NUMERICAL VALU E FROM TA8lE ~~VALUE READ FROM DIAGRAM P ~PRELIMINARY DATA S z FOR OF.TAtLS SEE REFERENCE 
Uil<l'ARKEC CROSS SECTI ONS, ANGLE S 111;r; T VALL' f.S ARE CALCULATED FRC~ THE QUANTITIES GIVEN BY THE AUT .. MIS I. 
ANGLES AR E IN OEG~fES; CM ANO LA B ARE CENTER-OF HASS ANO LABORAT OR Y SYSTEM; E• ~ C~ ENERGY. 
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Cll l : GAllMA + PROTON --> NEUfRON t Pit IK > 1.20 GEVI ICONTINUEOI 

11 2 • 0 . 93B3 GEY 
113: C.9395 GEii 

"'" 0.1396 GEii 

OlfFERENTIAL CROSS SfCTION 

K E• -T THE TA I ME SONI 0 SIG/O T 10 SIG/O Tl•IS-M••21••z 0 SIG/0 OllEGA ICMI REF 
GEV GEii CEV .. Z CM LA6 MU 8ARN/GEll" Z MU 8ARN•GEV .. 2 l'IU BARN/STEP.AO 

9,80 4.39 '17.3625 t6s.ee 130 . 2 ii ,470E-02+-, 700E-O l 1.59 +-. 237 .656E-02+-,976E- 03 6 3 
H7.'t225 171.15 139 ,4 a .320E-02+- .l20E-02 1.08 +-.406 .446E-02+- ,167E-02 63 
u J.'t67 5 173.32 148.8 a .270E-C2•-.t70E-02 o. 913 +-.575 .377E-02+-,237E-OZ 63 

u.oo 4.64 Pt O.O o.o - o.o -
o.oooa o.73 .147'1 PN .Ho +- ,900E-Ul 320. +-36.3 p 1·18 +-. l 42 ZIO 

• o.oooe C,13 ,1473 
+- o.oooa ·- 0.36 +-. 7364E-Ol # .520 +-,700E-Ol 222. +-29.8 .818 +-, l!O 51 

Pt o,o o.o - o .o -
0.0034 1.so .3035 P# .730 +-. 500E-Ol 311. •-21."3 p 1.1 5 +-, 797E-01 no 

Pf 0.0033 }.47 Pl.3000 Pl .550 • -. SOOE-01 234. +-Zl.3 p .865 +-, 787E-OI 210 
II 0 .0037 1.57 1. 2500 ·- o.0013 ·- o.2e +-,5568E-Ol # • 570 .-.sooe - 0 1 243 . · -21 . 3 .997 +-, 787E-Ol 51 

Pl 0 . 0054 loB9 p 11. 3000 Pf ,6JO •-.600E-Ol 268 . +-25.6 p ,991 +-. <IHE-01 210 
II 0.0068 2.12 #.2500 

+- o.ou10 ·- o.2e +-. 568 7E-Ol ~ .4SCJ +-.400E-Ol 192. +-11.0 .708 •-,b29E-Ol 51 
P# o.ooeo 2.30 P/1.3000 P# .410 +-.40UE-Ot 200. •-17.0 p .740 •-, 62'lE-Ol 210 

# 0.0110 2.1c #.2500 
...... 0.0020 ·- 0.25 •-.496'lE-Ol • .371> +-, J50E-Ol 160. •-14.9 • 592 +-.551€-01 51 
P# 0.0111 2.12 p •• 3000 P# .380 +-, 50uE-01 162. • -ll . 3 p . 598 +-. 7a1E-Ol ZIO 

• 0. 01<10 3.55 r.1200 • .339 +- .150E- Ol 144. +-6. 39 .533 +-. 236E-Ol 51 
Pl 0 . 0202 J.66 p # . 7400 Pf • 324 • - .11oe- 01 na. • -7 . 24 p ,510 +-.268E-Ol 210 

' 0.039(i 5. 09 11.030 • .296 •- . l JOE-01 126. +-5. 54 .466 +-. 205E-Ol 51 
Pf o.039e 5.14 P#l . 040 Pl . 292 •-· 160E-01 1 z4 , •-6.82 p . 459 +-, 252E-Ol 210 

• 0.0190 7.25 H.'t80 # .26'1 +-. u oe-o 1 ll 5 . +-4.69 .'IB +-, 173E-Ol 51 
Pf Q.0906 7.32 PU.480 P# .289 •- .1501;-0l 123. +-6 . 39 p .'t53 +-. 236E-O l 210 
P# o.eooo 23.21 p #4. 750 Pll .617E-Ol+-. 400E-02 26.3 +-1.10 p ,9JlE-O l+-.629E-02 210 
Pf 1. 3010 2<;. 12 P#6.140 P# ,\24E-Ol+- .llOE-02 5.28 +-.469 p .t'll5E-Ol+-,173E-02 llO 

II 0.1670 10.ss #2,150 # .230 +-.llOE-Ul 98.0 •-4.69 . 362 +-. l 73E-Ol 51 
P# \,9960 37.05 Pll7. 740 Pf .124E-U2+-.130E-03 o.528 +-,554E-Ol p .195e-02+-,2ose-03 210 

II 0.3180 14.57 #2. 980 II .179 +-. 900E-02 76.3 +-l.83 . 202 +-, \42E-Ol 51 

' 0 -4530 17.'t 1 #3.570 II .136 +- , lO<lE- 02 57,9 +-2. 98 • 214 +-, t lOE-01 51 

' o.78 l 0 22. 9'3 i4.HO f .660E-Ol+-.400E- o2 28.l +- 1.10 .104 +-,629E-02 51 

' 0.9840 25.78 #5. 330 ' .361E-Ol+- . 230E-'-02 15.4 +-.980 .5b8E-Ol+-.362E-02 51 

' \.2760 2'l.43 16. 120 II .1 43E-Ol+- .lOOE- 0 2 6 . 09 •-.426 .225E-Ol+-.157E•02 51 
# 1.6850 33.94 n.050 • .3lOE-02t - , 500E- 03 1.58 •-.213 .582E-02+-.787E-03 51 

• 2.0630 37.69 11, 950 JI, .1ooe-02+- . 300E-03 0.426 •- . l2B .1 s1E-oz+-. 412e-03 51 
14.80 5, 35 Sz6, 534 l 166,fl 111. 9 0: • 960E-03•- . 9 30E-O't 0.740 •-· 717F-O 1 .205 E-02+-.199E-03 105 

$26.7161 l 76. 60 128. i; a: .990E-O l+-.150E-03 o.161t +-. 116 .212E-02+-,321E-03 105 
$26. 870 1 l 76. ~o 159.2 @ .690f-O l+-.ll0f-03 0,532 •-.100 .l48E-02+-,278f-03 105 

16.00 5.56 P# O.O o.o - o.o -
0.0018 C,90 .1517 P# .313 +-.240E-Ol 282. +-21 .6 p .726 +-. 5!:.7E-Ol ZlO 

# 0 . 0012 o. 74 .1240 
·- 0. 0012 ·- o . 37 +-,62ClE-<H # • 240 +-,SOOE-01 216· +-45.l • 557 +-.116 51 

II 0. 0033 1.22 f , 25DO 
+- 0 . 00 1 7 +- c. . 31 +-, 5301E-OI # • 250 • -. 300E-Ol 225. +-21.0 • 590 +-,696E-Ol 51 

P# o.o o.o - o . o -
0.0011 1.79 .3016 P# • 265 +-.l20E-Cll 239 . • - 10 . 8 p . 615 +-, 278E-Ol 210 

P# 0.0048 1.49 P ~. 3000 Pf .252 +-.900E-02 227. +-e.u p • 584 +-. 209E-Ol 210 
1 o.ooeo l.'ilO #. 2500 

+- 0.0030 +- 0.36 +-.6008E-Ol # .197 +-.250E-Ol 169. +-22.5 .434 +-, 590E-Ol 51 
Pf 0.0097 2.o<i P#.3000 Pll .235 ••.l60E-Ol 212. •-14.4 p . 545 .-. 371E-Ol 210 

• 0.0150 2.60 •• 2500 ·- 0.0040 ·- o.35 +-.5851E-Ol # • 148 • - .190E-Ol 133. +-t 7. l .143 +-,44lE-01 51 
Pll 0.0162 2.10 Pl.lOOO P# .1 'lB +- . 12oe-01 118. •-10.8 p .459 +-. 278£-01 210 

' 0.0230 3. 22 t. 2500 ·- o.0050 +- o .J5 +-,5909E-OJ If .113 +-.190£-0i 102. +-16.2 .2b2 -.417E- Ol 51 
Pf 0 . 0245 3.32 p,,3000 Pf .1 69 +-.l40E-01 152. +- 12.6 p • 392 +-. 325E-Ol 210 

# 0 . 0380 .... 14 1.1000 II .143 +-.1ooe-01 129. • -'l , Ol ,H2 +-. 232E-Ol 51 
Pt Q.0405 4.27 p •• 7200 Pll ,140 +-.700E-02 126. +-6 .31 p . 325 +-, !62E-Ol 210 

• 0.0110 5.89 n.ooo • • 121t +-,eooe-02 uz. +-1.21 . 268 +-, 186E-Ol 51 
Pl 0.0795 5.99 PU. 0 10 Pll .121 +-. 700E-Ci2 109. +-6.:H p . 261 +-,162E-Ol 210 

I Ool620 a. 55 #l .450 II .105 +-.1ooe-02 94.7 +-(>. 31 . 244 •-.162E-Ol 5 1 
Pf o.2530 10.69 Pll.910 P# .102 +-.60UE-02 91.9 +-5.41 p . 237 +-, l39E-Ol 2 10 

t o.3060 lJ.16 12.000 II .e5oe-01+-. sooe-02 76.6 +-4.51 .197 -+-,116E-Ol 51 
• 0.4360 14.08 12.400 # .660E- Ol+-.500E-02 59,5 •-4.SL .153 +-.ll6E-Dl 51 
• o.59'tO 16.41 12.aoo t .490E- Ol+-.300E-02 't3.3 •-2.70 .111 .-.6961;-02 5 1 
• o.noo 18. 71 13.200 ' .284E-Ol+-. 230E- 02 25.6 +-2.07 .659E- Ol+-.533E-02 51 

P# 0.8020 19.10 Pf3,250 Pl , 286 E-Ol+-,170E-02 25.9 •-1.53 p , 663E-Ol +-,)94E-02 HO 
II o.9700 21.02 •3.600 I .142e-01 +- .110F.-02 12.e +-,992 ,3z9e-01+-.2sse-02 51 

Pll lo 29110 24· 37 p 14.170 P# • 469E-02+-, 300E-Ol 4.22 +-.270 p ,\09E-Ol+-,696E-03 210 
II l.3000 24.38 #4.200 # ,410E-02+-, 400E -03 3.70 +- .161 . 95 1E-02+-.928E-03 51 
II l.<l'.100 26.14 (14. 500 # .22oe-0 2+-.4ooe-01 l.cie ·-· "16 l .5lOE-02+-.928E-Ol 51 
" 106900 27. 79 '"· 800 # .140E-02t-.200E-03 1.26 +-. l so .32 SE-02+-.464E-03 5 1 

• 1,9500 29.98 #5. 200 II .460E-Ol+- . 200E-03 0.415 •-.180 .107E-02•-.464E-Ol 51 
Pt 2.0000 30.31 PO.Z40 Pl ,4soe-03.-.sooe-04 0.406 +-,451E•Ol p ,104e-02.-.tl6E-Ol 210 
Pll z ,4970 3'<.04 Pf 5.910 P# .sooe-04+-.1ooe-04 0.451E-0\+-,901E-02 p ,\ 16E-03+-.2~2E-04 210 
Pf 1.0000 31.43 PU. 540 Pfl ,\OOE-04+-,lOOE-04 0,901E-02+-,901E-02 p . 232E-04+-.232E-O't no 

u.oo 5. 89 Pf o .o o . o - o.o -
0 .0022 o .94 ,14 92 Pf • 360 +-.700E-Ol 411. •-79.9 p . 9't2 .... . 183 210 

Pll o . o o.o - o.o -
0.0089 1.se , )002 Pl .210 • -.300E-O I 3C8. •-14 .2 p .707 +-, 785E-Ol 210 

P# 0.0068 1.65 p •• 1000 Pt .zzs •-· 200E-V l 251. •-22 .e p . 599 +-. 524€-01 210 
Pll 0.0129 2.21 P#.3000 PM .177 +- .21oe-01 202. +-21t.o p .461 +-, SSOE-01 210 
Pt 0.02 11 2+90 p #. 3000 P/I .129 +-. 160 E-0 l l't7. +-18.3 p . 3ld +-,419E-Ol 210 
Pl Q,QJl6 J.ss P#.3000 P# .119 +- .1 SOE-Ol 136. +-11.1 p .11 2 +-,393E-Ol ZlO 
Pt 0.0491 'to46 Pl. 7100 Pll .109 +- .600E-02 124· +-6.85 p . 285 +-.l51E-Ot 210 
Pl 0.0801 5.66 P#,9DOO Pll .106 +-,600E-02 121. •-6.85 p . 211 +-. IS7E-Ot ZlO 
Pl 0.1605 e.01 pu . 200 Pll .900E-Ol+-. 500E-02 103. +-5.70 p . 236 +-.131E-Ol 210 

FDR RHlO OF CROSS SECTION ON OEUTER I Ull AND HYDROGEN, SEE LIST 1RATtO Pl-/Pft•, 

• • NUMERICAL VAL UE FROll TABLE a a VAL UE READ FRGI' DIA GRAM p .. PRHllllP,.AllY OATA $ a FOR OHA IL S SEE REF ER ENCE 
UNllARKEC CROSS SECTIONS, AN GLES Al\C T VALUES ARE CAlCULAT ED FRO ll THE QUANTI TIES GIVEN SY THE AUTHORI S I. 
AN GLES ARE IN DEGREES; CM ANO LAB ARE CE NTER-OF MASS ANO LABORATORY SYSTEM; E• • Cl' ENERGY. 



l'2 0.9383 GEii 
~3 0.939 5 GEi/ 
~4 O. l396 GE \/ 

-T 
GE V**2 

& O.OOCl+- G.0000 
• 0 .000 1•- 0.0001 
, 0.0002+- 0.0001 

P# o.o - O.OOO't 
~ 0.0003+- 0.0001 

P# 0.0000 - 0.0007 
~ o.oou4+- 0.0001 

PM o.o - o.oooe 
• 0.0005•- ~ .0005 
• 0 . 0008•- 0 . 0008 

P# 0 . 0 - 0.0010 
P# O.o - 0.0018 
P# O.U - 0.0022 

# 0.0012+- 0.0012 
0.0016 

P# O.O - 0.0034 
P# 0.0017 

0 .001 8 
• 0.0019•- 0 .0001 

0.0020 
0.0020•- 0.0004 

<> o.uo20 
0.00 20+- 0.0005 

a: o.u02\l 
P# 0.0026 

o. 0030•- 0 . 00 10 P- u.0033 
• 0 .00 13•- 0 .0011 
# 0.0035 +- 0.0010 

P# 0.0035 
P# o.o - o.0071 

• 0.0031+- o.oot3 
P# o.ua3B 

# o . uu38 
Pj O.O - Q. 0089 

"' 0 . 0047 
P# 0.0048 
P# 0.005't 

O.OOS1+- 0.0012 
0.0060•- 0.0015 

0.0064 
o.0068•- 0.0018 

I'# 0 . 0068 
0 .0011 

N 0.0076 
0 . 0010 

n o.ooao 
o.ooeo•- o.ou30 

0.0087 
# 0.0090 
• 0.009't 

Pl 0. 0097 
Pf 0 . 0 100 
p~ 0 .0101 

o.OllO•- 0.0020 
P' O.Olll 

# 0 .0120 
P# 0 .0129 

11 0.0140 
• o .otso•- 0.0040 

P# 0.0162 
# 0 .0190 
# c. . 0190 
# 0.01<11 

P# 0.0198 
Pll 0.0200 
PN 0.0202 
P# U.11211 

' 0.0220 
• 0 .0230+- o . OQ50 

PJ 0 .0245 
0 .0254 
0.0282 
0.0312 

P# O.OH6 
O.OH9 

# 0.0380 
J 0 . 0382 
• 0 . 0 390 
# 0 .0390 

P# 0.0398 
P# 0.0400 
P# 0.0401 
P# 0 .0405 

# O.O't80 
Pf o.ot,<i7 
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Clll: GAl'MA + ~RCTON --> NEUTRON + Pl+ II< > 1.20 GEVI ICONTINUEDI 

I( 

GE\/ 

2.61 
4.87 
5.00 
a.au 
4.87 
~ .oo 
l.67 

ll.00 
e. oo 

11.00 
16.00 

8.IJO 
18.00 
16.00 

2 .18 
11.00 
6.00 
2 .3 8 
a.oc 
2.60 
2. 67 
4.oo 
4.87 
6 .00 
s.oo 
3. 40 

11.01.. 
16.00 
s.oo 
a.oo 

lb.Ou 
11.(10 

5 .00 
s .uo 

18. 00 
A.OU 

16 . 00 
u.oo 
s.oo 
3 .'tO 
2 .18 

ll.00 
1a . ou 

2. 38 
s.oo 
2 .60 

11.00 
lo.DO 
2 .86 
s.oo 
s .oo 

16. 00 
5 . 00 
8.oo 

11.ou 
11.00 

3 .40 
18 -00 
s.oc 

16. 00 
16 .00 

a .oo 
11.00 
5.00 
a.oo 
s.oo 

11.00 
18.00 

3.4v 
16.00 
1 6. 00 

2 .1 8 
2.38 
2.60 

tA.00 
2 . 86 

16-00 
s.oo 
a.oo 

11.00 
11.00 
s .oo 
!\ .0(1 

16.00 
3.40 

1e.oo 

DIFFER EN TIAL CROSS SECTION tT DEPENDENCE! 

2.00 GEY< K < GEY 18.00 

E• 
Gf\I 

2.43 
3.17 
3.20 
3. c;<; 
3.t 7 
3. 20 
2 .43 
4.c<t 
3 . ~<l 
<;.6t, 
s. 56 
J . 99 
5. ll~ 
5.56 
2 .23 
4.b4 
) .99 
2 . 3L 
3 . '19 
2 .40 
Z.43 
2 .90 
1. l 7 
3 .48 
3 .99 
2 . bG 
4 . 6 1• 

5 . 56 
3 .99 
3 .99 
!.\. 56 
4.~4 

3 .20 
3.lo 
5 . 89 
3. 99 
S.56 
4 .64 
3 .99 
2-6~ 
2 .23 
4.6'> 
5 . 89 
2 . 31 
3.20 
2 .40 
4 . 64 
5 . 56 
2 .50 
3.20 
3 .99 
5.56 
).20 
3 . '19 
4. 64 
4. b4 
2 .6~ 
5 .89 
1 .20 
5.56 
5.56 
3.99 
4 . 64 
J . 20 
3 .99 
3.20 
4.6't 
5.89 
2 . 69 
5.Sb 
5.56 
2 .23 
2 .H 
2 .40 
5 .89 
2.50 
5 .56 
J . 20 
1.99 
4.64 
4.64 
3 .99 
l.20 
5.56 
2.69 
5.89 

5.89 
10.02 
I0.26 
15.89 
lv.02 
10.26 

5.89 
?.l. 52 
15. 69 
21.52 
30. 90 
JS.89 
34 .66 
30.% 
4.·n 

21 .52 
15 .89 

5 . 35 
1 5.89 

5 .76 
5 .S<l 
8.39 

10.02 
12.l4 
15 . 6'1 

7. 26 
n . s2 
30.'IC 
15.8<1 
15.89 
)(J. 9lJ 
Z l. 52 
l0,26 
10.26 
l 't. 66 
1 5 . 89 
JO.% 
21.52 
15.89 
7.Z6 
4.97 

2 1.52 
34 .66 

5 . 35 
10 .26 
5. 76 

21.52 
3C.90 
6.25 

10.26 
15.89 
30 . 90 
10. 26 
15. 8'l 
21 .52 
2 1.~2 

7.26 
34.66 
lU . 26 
30 .90 
3U. 90 
15 . 89 
2 1.52 
J0.26 
15.99 
Ll.i.26 
2 1.52 
34 .66 

7 . 26 
)Q.<JO 
1 0 ,'lO 
't.91 
5.35 
5.16 

34 .66 
6.25 

J0.90 
l C. 26 
15.89 
21 .52 
21.52 
15.89 
10.26 
30 .90 
7.26 

34 .66 

D SIG/O T 
MU A~P.N/GEVU2 

• 14. 5 
i 4 . SO 
II 3.73 P• Je29 
~ 4.10 

PM 3 . 20 
~ 13 . 6 

P• .750 
• 1.46 
11 .520 

P II • 313 p. J. Z3 
Pf • 360 

II . 240 
J9.6 

P# ' 7)() 

P II l. 30 
t4.9 

II l . 35 
1) .4 

0 lJaO 
@ 6. 30 
Qi 3.b5 
• 2 . 35 

P# • 940 
, 6.91 

p • • 550 
# . 250 
• i. a a 

p ¥ • Q20 
Pl/ . Z65 

f .sn 
I'# '.. 44 

A 2 . 9 6 p' . 270 
p # 1. 04 
I> II • 25 2 
P II . 630 

II • Q6() 
II 5.23 

15.8 
' .450 

P# .2 75 
10.' 
z.n 
9 .05 

,, •• 410 
f .181 

11 .11 
II 2 • 5 1 
# .8 30 

p' • 2 35 
P, z.o5 
P• . no 

N • 376 
P II • HO 

II 5.03 
P II .177 

II 2. ul 
• • l 't 8 

"' .1<18 
# . 6d0 
I • 33'1 
II t. 8 7 

p # • 66 7 
Pf t.85 
PM . 324 
PM • l29 

• "· 21 
# • ll 3 

P# .l6'l 
12 .0 
e.44 
7.16 

P# • 119 
6.00 

•• 143 
I 1. 76 
# • 582 
# . Z9b 

p # • 292 
P/I . 626 
P# l. 68 

"' .140 
# 3 .9 2 

Pl .109 

+-2. 10 
•-.7 00 
•-.t,60 
+-.lOO F. 00 
•-.700 
•-.Z70 
•-2.10 
•-.'lO OE-O l 
+-.180 
+-.700 E- Ol 
+-+240E-O l 
+-.700E-lll 
+-.700E- Ol 
•-.500 E-Ot 
•-l. 09 
+-.sooe-01 
+-.140 
+-l.1 9 
•-.\50 
+-.765 
+-1.50 
+-.700 
•-.500 
•-.250 
+-.6UOE-Ol 
·-· 430 
+-. 500f-O I 
+-.300E- Ol +-. lOO E 0 0 
+-.700E-01 
+-.l20E-Ol 
+-.500E-O l 
+- .130 
•-.150 
t-.3UOF- Ol 
+-.100E-0 1 
+-.'lOO E-02 
+-.600E-Ol 

·-· t 10 +-.390 
•-.865 
+-.400E-Ol 
+-.200E-O l 
+-.543 
•-.lOOE DO 
•-.306 
+-.40CIE-Ol 
•-. zsoe-o l 
•-.329 
+-.170 
+-.400E-Ol 
•-.160f-O l 
·- . 120 
•-. 400E-Ol 
•-. noE-i>t 
+-.5CJO E- O t 
+-.BO 
+-.21u i:-0 1 
+-.I LO 
+-.190 E-Ol 
+-. l ZOf.-0 I 
+-.300E•O I 
+-. l 50E-Ul 
+-.900E•U l 
+-.360E-Ol 
•-. lOCJ E \JO 
•-.11o e-01 
•-. l60E•Ol 

·-· 2l0 +-. \80E-Ul 
+-.l40F.- Ol 
+-.602 
+-.441 
·-~367 
+-. l'jQ 1:-0 l 
+-.247 
•-.1ooe-01 
+-.eooe-01 
+-.2eoe-0 1 
+-.llOE-01 
+-.160E-OI 
+-.330E-Ul 
+-,900F.•O l 
•-.100 e-o 2 
+-.210 
+-. 600F.-02 

(0 SIG/O Tl•IS-M••21••2 
Mtl tlARN•GEV.-+2 

364. 
316. 
328. 
291. 
342. 
282. 
341. 
320. 
329 . 
222. 
282. 
277. 
411· 
216. 
327. 
311. 
2'13. 
Z97. 
3 04 . 
3J 9. 
326. 
355. 
305. 
298 • 
212. 
281. 
2H. 
?25. 
243. 
207. 
239. 
24l. 
215. 
261. ' 
~06. 

23't. 
227. 
266. 
221. 
213. 
264. 
192. 
257. 
214. 
209. 
216. 
200. 
169. 
2 34. 
221. 
187. 
212. 
180 . 
!1't. 
160. 
162. 
?.05. 
2C2, 
177. 
133. 
179 . 
153. 
144. 
1&5. 
150. 
16~. 

138. 
147. 
111. 
10 2. 
152. 
200. 
\6B. 
no. 
136. 
173. 
129. 
l 55 . 
Bl. 
126. 
124. 
It, 1. 
1"6. 
121>. 
160. 
124. 

•-52.7 
•-5 s. 5 
•-'o0.5 
+-:n.s 
+- 58.5 
+-23.8 
+-52.1 
• - 38. 3 
+-40. 6 
+-29.8 
•-21.6 
•-15. a 
•-79,9 
+-45. I 
•-l 8. 'I 
+-21. 3 
•-31.6 
•- 23.7 
• -3 3. 8 
•-ta. 2 
•-3 7. 7 
+-39.4 
+-41.a 
•-31.7 
•-t 3. 5 
+-11.5 
•-21 .3 
+- 21.0 

·-22. 5 
+-15. 8 
+-1().8 
+-21. '.\ 
•-J l.4 
+-13 ,2 
•- 3 4.2 
•-15.8 
•-6.ll 
+-25 . 6 
+-24. B 
•-15. 9 
•-14. 5 
+-17.0 
•-22.0 
+-1 0 . a 
•-11.80 
•-7. 28 
•-11.0 
+-22.s 
•-9.47 
+-15.0 
+-9.0l 
•-14.4 
•-10 .6 
+-<l.Ol 
+-14.<1 
+- 21.3 
+-0.4 
•-24.0 
•-9.61'! 
•-17.l 
•-10.0 
•-6.76 
+-b.39 
+-7.92 
+-a. u 
•-8.80 
•-7.24 
+-18 .3 
•-8.96 
•-16. 2 
•-12.6 
+-10.1 
+-R. 79 
+-8. 14 
•-l7.1 
+- 7.10 
•-9 .01 
•-1.0t; 
•-6. 31 
+-5 . 54 
•-6,82 
+-7.4't 
•-7.92 
+-6,31 
•-e.55 
•-6, 85 

I~ NUMERICAL VALUE FROM TABLE a • VALUE REAO FROM DIAGRAM P s PRELIMl~ARV DATA 
UNHARKEC CROSS SECTION S, ANGLES AND T VALUES ARE CALCULATED FROM fHE QUANTITIES Gl\IF.N BY THf. AIJTHORtSlo 
ANGLES ARE IN OEGREES; CM AND LAe ARE CENTER-OF MA SS ANO L~80RATORY SYSTEM; E• • CH ENERGY. 

46 
46 
5 1 

210 
46 

2 10 
46 

210 
5 1 
51 

210 
210 
2 10 

51 
34 

2 10 
21C 
)4 
SJ 
34 
46 
46 
46 
46 

2 LO 
66 

210 
51 
51 

210 
210 

51 
?. ID 

51 
210 
210 
210 
710 

51 
6() 

14 
51 

210 
3 4 
51 
14 

210 
5l 
34 
66 
5 1 

210 
?.10 
210 

51 
210 

66 
2 10 

66 
5 1 

210 
5 1 
5l 
51 

210 
2 10 
ZIO 
2 10 

66 
5 1 

?.10 
34 
34 
34 

2 10 

~" 
'H 
5l 
SI 
51 

ZlO 
210 
2 LO 
210 

66 
2 10 
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Clll: GAM1'4A + PROTON --> NEUTRON + Pl+ IK > 1.20 GEVI I CONTINUEOI 

"2 0.9383 GEV 
lo') o,919s GEV 
1'4 0.1396 GEV 

OIFFERENTIAL CROSS SECTION IT DEPENDENCE I 

2.00 GEii < K < GEV 18.00 

-T K e• s 0 SIG/O T !O Sl~/O Tl•IS-M••21••2 REF 
GEV••2 GEV GE~ GEvu2 MU 8ARN/GE11**2 MU 8ARN•GEV'U2 

• 0.0550 5 , 00 3.20 10.21> • l. 58 +-.110 139 . +-9. 68 1>6 
0.0570 2.1e 2.23 4.97 9.78 •-.lt89 164. •-8.18 J4 
o.os10 2.1e 2.23 4.97 9.78 •-.6 39 16't. •-10. 7 24 
o.0632 2 . 3e 2. 31 5.35 7. 73 ·-· 339 154. +-6.71> 34 
0.0632 2 .38 2.31 5,35 1.22 ·-· 780 1'14. •-15.6 24 
0.0100 2.60 2.40 5. 76 b.85 •-. 275 163. •-6. 5 5 34 
0.0110 2.63 2.41 5.82 6o't6 •- . 272 157. +-l>.62 2'o 

II 0.0768 5,00 3.20 10.21> " lo bl +-.800E-Ol 142. •-7.04 51 
II 0.0110 16.0(J 5.56 30.90 II .124 •-.800£-0Z ll2. •-7,21 51 

0.018 2 2 .a6 2.50 6.25 5.95 • - .301 171. +-8,68 34 
# 0.0190 a.oo 3,q9 15.89 " .548 +-.2soe-01 123. +-5.63 51 
II 0.0790 u.oo 4.~4 21.52 • .269 •-. uoe-01 115. •-4,69 51 

Pll 0.0795 16.00 5.56 30.90 Plf • 121 • - · TOOE-OZ 109. •-6 •. 31 HO 
P# 0,0799 5 .oo 3.20 10.26 P# l.50 • - .900E- Ol 132. +•7.92 210 
Pll 0.0803 18.00 5,99 34.66 P# .!06 +- .600E-02 121. •-6.85 210 
Pll 0.0804 s .oo 3.99 15. 89 Pll .55't •-.310E-Ol 125. •-6.99 210 
P# 0.0806 11.00 4, ~4 21.52 Pll .286 •-· l.50E-Ol 123. •-6.39 210 

• 0.0900 J.'oO 2.6<; 7.26 II 3.82 • - .'t60 155. •-18. 7 39 
(> 0.0900 4.17 2,95 8. 7l ;,; 1.02 •-.510 62.5 +-31.2 21 
II o.o960 3.40 2.69 7.26 # 3.41 •-.190 139. •-7. 73 66 

• o.0960 6.00 3.48 12.14 II 1.00 +- , 600E•Ol 127 • •-7.61 66 

' 0.1000 5.00 3.ZO 10.Zb (I 1. 45 •-.eooe-01 128. •-7.04 66 
0.1008 2.18 2,z3 4.97 9,18 +-.226 154. •-3.78 24 
0.1118 z.3a 2.31 5,35 6.'t8 • - . 203 129. •-4. 06 2'1 

iil Q.1240 l.25 2.~4 6.96 <I 1,39 • - .520 51.7 .. -19. 3 21 
0.1256 2.63 2 .41 5.82 4.95 ·-· 181 121. +-4.41 24 

iil 0 .1260 2.51 2.16 5.59 • 5. 78 +-1.0't \28. •-21.1 21 

• 0 .1270 4 , 17 z , 95 a. 11 01 1.50 +-.460 91.8 •-28.2 21 
0.1394 Z.88 2, 51 6.28 1.cn •-.163 116. •-4.76 24 
0 .1566 2.1 e 2. 23 4,97 8. 8'< •-. 226 148. •-3. 78 24 

Pll 0.1601 5,00 3.20 10.26 Pl 1. 24 +-. TOOE-01 109. t-6,16 210 
Plf 0 .1605 t8.oo 5, 99 34.66 P f , 900E-Ol+•,500F-02 103. •-5. 70 210 

• 0.1620 16 . 00 5. 56 l0. 90 t .1 0 5 +- .70CIE-02 94,7 •-6. 31 51 

' 0,1640 5.00 3.20 10.26 • l· 25 +-.600f-O l 110 • +-5.28 51 

• 0.1660 8 . oo 3,99 15.89 • .463 •-.22oe-0 1 104 • •-4.96 51 
# 0 .1670 11.00 4.64 Zl.52 # . no +-.l!OE-01 98 . 0 •-lt.69 51 
.;: 0 .1110 z. 51 2.36 5,59 .;: 4. lit •-.900 91.8 +-20.0 21 

0.1736 Z.38 2.31 5,35 s .ao • - .no 116. +-3.38 24 
;; 0.1740 3 ,2 5 2.c4 6.98 QI 2.93 • - .TOO lo~. +-26.0 21 
;; O. l 750 4.17 2.95 ~. 7l GI 1.15 •-.360 70.4 •-22.0 21 
# 0.1900 3.40 2o69 7.26 II 2.63 • - .140 107. +-5. 70 66 
# 0.1900 5.00 3.20 l0.26 II 1.30 +-.120 114. •-10.6 39 

o.1951 Z.63 2.H 5.82 4.17 •-.l2l 101. +-2.94 24 
# 0.2000 s.oo 3. 20 10.26 # 1. 12 +-. 700E-Ol 91),6 •-6.16 66 
# 0.2000 6 .00 J.48 12.14 # • 710 +-. SOOE-0 l 90.0 •-6.34 66 

0.2166 2.aa 2.51 6.28 3.10 +-.136 90.5 +-3,97 24 
Ii o.2 2zo 2.51 2o36 5,59 ~ 2.99 •-.%0 66.3 •-21.3 21 

0. 2239 2.18 2.23 4.97 1.00 •-.263 117. •-4.41 24 
a: 0. 2470 3.25 2.64 6.'l8 <l 1.97 •-.550 73.3 •-20. 5 21 

o.2483 2.38 2.31 5,3S 5.12 +-.170 102. •-l.38 24 
(ii 0.2510 ... 11 2,95 e. 11 ii\ .890 +-.3l0 54,5 •-19.0 21 

P# 0.2530 16.00 5.56 30.90 P# .102 •-.600E-02 91.9 •-5.41 210 
P# o. 2560 8.00 3,99 15.09 P# ,373 +-,210E-O l 8'o. l •-4. 73 210 

ii 0.2750 2.51 2.36 5.59 ;; 3. 85 • - 1. 32 85.'t +-29.3 21 
o. 2789 2 . 63 2.41 5,02 3,59 • - .1 21 87.!; •-2.94 Zit 

# 0.3000 5.oo 3.20 10.26 ,860 •-.sooE-O L 75, T +-4.40 66 
0 ,3022 2 .1 0 2.23 ... 97 5.34 +- .188 89.4 +-3.15 24 
0.3060 11>.oo 5.56 30.90 ,e5oe-01+-. s ooe-02 76.6 •-4.51 51 

# o. 3070 5.oc. 3.20 l0.26 .950 +-,400E-Ol 74.8 +-1. 52 51 
o. 3097 2.88 2.51 6.28 z. qi +-.217 a4.9 •-6. 35 24 

# a. 3120 s . oo 3,99 LS.89 • .350 +- . l~OE-0 1 78."1 +-J. 38 51 

• o . 3180 u.oo ~.64 21.52 II .179 +-.crnoE-02 76.3 •-3.83 51 

• 0 . 3230 2.51 2.H: 5,59 iil 3. 68 +-1.04 81.6 •-23.l 21 
f o.noo 3.40 2.69 7.26 • 1.94 •-.160 79. 0 •-6, 51 39 

0 . 3351 2.38 2. :? l 5.35 3. 53 +-. 102 70.] •-2.03 24 
ii 0 .3500 3.25 2 .64 6 .98 a l. 43 •-.450 53,z >- l6. 1 21 

• 0.3510 4.17 2.~5 8 . 71 a . 810 ·-· 250 49.6 •-15.3 21 
o.nou 5.oo 3. 20 10 . 26 • .890 +- . 900E-Ol 78.3 +-1.92 39 

• o . 3740 3.40 2.6<; 7.26 41 2.11 •-.6 90 88.3 +-28. t 44 
a. 3765 2. 63 2.4 I 5.82 2.51 •-. 905E-O l 61.o ·-2.21 24 
0 . 3800 6.0o ~.48 12.14 II , 537 •-. 300 E-Ol 68. l +-1.RO 66 
0.3900 3.40 2.6., 7.26 # 1.40 •-· 700 E-O l 57.0 •-2.85 66 
0.3909 2.1e 2,23 4.97 3.91 •-.11 3 b5.5 •-l.89 2~ 

0 ,4160 2.8e 2.51 6.28 2. l 7 ·-·109 63·5 +-3.18 24 
o.~335 2.38 2. ll 5.35 2.75 +-.102 54.8 •-2.03 24 

• o.4380 16.00 5.5b 30.90 # .61>0E-Ol•- , 500E-02 5q,5 +-4.51 51 

• (J.4420 5.00 3.20 1-0,26 # .~90 +-. 300E-Ol 51.9 •-2.64 51 

• 0.4450 a.oo 3.99 l'i.89 # .249 +-. l lO E-0 l 55.9 -2.48 51 
iii 0.4500 3 .2 5 2.64 6.98 • 1. 30 +-.600 48.4 •-22.3 21 

• 0.4510 4.17 2,o;5 9,11 i ,690 +- . zso 4Z.2 •-1s. 3 2t 
II 0.4530 11.00 4.64 21.s2 # .136 +-.700E-02 57,9 •-Z,98 51 

0.4646 3. 28 2. l>5 7.0't 2.04 • - . tl 7 11. ~ •-4.44 16 
o.4871 2.63 2.41 s.a2 2.02 +-.905E-O l 't9,') +-2.Zl 24 
0.4894 Z.16 2.23 4,97 2.59 +- .152E-ol 43,4 t-1. 26 24 
Q.510 3.46 2.12 7.37 t.63 +-.110 68.9 •-4.b5 16 
o.H49 3. 58 z,16 7.60 1.13 • - .106 50.9 •-4.79 16 

# • NUl'IER IC Al VALUE FROM TA6l E i = VALUE READ FROM DIAGRAM P • PR EL IMINARY OATA 
UNM.ARKEO CROSS SECTIONS, ANGLE ~ ANO T VALUES AllE CALCULATED FROM THE OUANTJTIES GI VEN BV T~E AUTHOP.ISI. 
ANGLES ARE IN OEGllEES I CM AN O lAB ARE CENTER-OF MASS ANO LABORATORY SYSTEM; E• • CM ENERGY. 
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CU I: CA~l<A + PROTON --> NEUTR ON • Pl• (K > 1. zo GEV I !CONTINUEO l 

M2: 0.938) GEV 
1131 o. 9 395 GEii 
P'4: 0.1396 GE:ll 

CIFFERE~TfAl CROSS ~EC TION n OEPE/>I DENCEI 

2.00 GEV < K < Gf.V 18.00 

-r K E• s 0 S I GIO T 10 s 1r.10 Tl•I S-H••Zl••z 
GEV,..Z GEV GFV GEV .. 2 "IU RARNIGEV••2 "U A~RN•GEv••2 

o.5408 2.aa 2.51 6 . 26 1.4'+ •-.615E-OI 42.1 •-z. 38 
(J.5426 2.36 2. 3l 5. 35 l.'H •-.6 78E-Ol 39. 2 • - 1. 3~ 

4: 0.5510 4.17 2.95 a. 7l ., • }<)(; +-.200 23.<I •-12. 2 
0.5550 3. 70 2. 8() 7o82 lo06 +-.102 5 lo' •-4.93 
0.575 1 3.82 2.94 8 . 05 1. 0 l +-.790E-Ol 51.9 •-4.06 
0.5940 16.00 5. 56 30 . qo # .480E-01+-. 300E-OZ 43.3 •-7..10 
o.5'153 l.94 2.ea e.21 o6ll +-, 764E- Ol 33.4 •-4.17 
0 . 5<168 2.18 2 . 23 4. <11 1.43 •-.263 23 . 9 •-4.41 

' o. 5970 5.0(J 3 . 20 10 . 26 ' . 375 • - . 2TOE-Ol n .o •-2.38 
M 0 . 6000 s.oc. 3. 20 10.26 # .444 +-. 350E-O 1 39.1 •-3.08 
# 0 . 6010 a.oo 3. 99 15. 89 # .185 •-.900E-02 41.7 •-2.03 

(1.6098 2.63 Z.41 5. 82 1.21 • - .604E-OI 30. 9 +-I .ft 1 

~ 0.6530 3.40 2.E>9 7.26 .;: ,799 +-.880F-Ol 32. 5 +-1. SS 
0.6bl9 2.38 2.31 5. 35 },'39 +-.102 27.7 •-2.0) 
0-6770 2.ae 2.51 6.28 1.01 +- . 544E-Ol 29 .4 •- l. !>9 

# 0.6900 5.0CJ 3.20 10. 26 o'+3lJ +- .SOOE-01 37 . 9 •-4.40 
0. 7437 2.63 2 .41 5 .62 .996 +- . b04E-Ol 24. 3 +-l.47 
o . 7526 3 .1 6 2. 61 6.81 . 61 1 +-. 734E-o l 21.5 •-2. 58 
0.15 53 1.1 7 2 . 6 1 () . 83 • 52 9 +-,t.09E-01 18 . 7 •- 2. 16 

ii 0.1690 5.00 1 . 20 10.26 # .226 +-. l 60E-Ol l'l . <I +-1.H 
fl o. 7700 16. 00 5. 56 30.90 • . 284E-Vl+- .230f-02 25 . b •-?..07 
II o . 7760 s.oo 3. 99 15.89 II • ll8 +- . 600E-02 26. b •-1. 35 
II 0 . 7810 11.00 4.1:4 21 . 52 # .660f-Ol+-. 400F.-02 28 .! •-1. 71) 

0.7878 ~-29 2.66 7.05 • 584 •-.467F-Ol zz. 3 +-1 . 78 
o.7905 3.30 2.bb 1.01 .168 •-.861E-01 29. 5 •-3 .30 

i># o.sooo 11.01.1 4.64 2 1.!>2 P# a6l7E-O l +- .400E-02 26.3 •-1 . 10 
P# 0.80 10 a.oo 3.99 1, . 89 P# .106 •-.1oc.e-02 23. 9 •-1 . 58 
P# o. 8020 16.0u 5 . 51> 3C..90 p~ .28 6F-Ul•-.l70F. -07 25.A +-1 . 5~ 

0 +81 76 3.40 2 . 65 7 . 26 .4 50 •-.743E-IJI 18.1 •-3 . 07. 
G 0 .8176 3.40 2.69 7. 26 .. . 457 +- . 890E-Ol 18 . 6 •-3 . 6?.. 

0.8257 2 . ae 2.5 1 6 . 28 .101 +- . 272E-OI 20.6 •- .7<14 
0.8528 3.53 2.74 7.50 . 388 +-. 112E-Ol 11.0 +-3.12 
0 . 9179 3.16 2. 61 () . 81 • 5'3f\ +-, 734E- v1 lfl.9 ·-2. 5 6 
0.9206 3.78 2. 82 7 .97 .soo •-.<>OOE-Ot 25. l •-3.02 
u.9608 3. 29 2.66 1 . 05 .397 +- , Z34E-Ol 15. l ·-· f\90 

11 0.9640 s.oo 3.20 u;,. 2 o ff .1 72 +- .l6UE-01 15.l •-1. 41 
# 0.'170U 16.00 5. 5b ) U.9U II .l42E-Ul+-.110E-U? 12 , ll •-.99?. 
II u. <1720 8.ou 3.99 lS.89 # .700E- Ul+- .400E-CJ2 15 . 8 ·-. 901 
II 0.9040 11.00 4.64 21 . 52 # .361 E-Ol•- . 2lOE -02 t5.4 +- .980 
Ol o.<J97l 3.40 2.69 7 . 26 .235 •- . 440E-Ol 9.57 •-1 . 79 

' l ol 5 10 5 , U(J 3.20 10 . 26 -106 +-. \OUE-0 1 9 • .33 •- . 680 

' 1.2760 !l . Ou 4.t4 21.52 • .1 43E-Ol+ - .lOOE - 0 2 b.09 +- . 426 

# l .. 2900 a . oc. 3.99 l!). 89 • . 288E-Ol •-.240E-02 6 . 49 +-.541 
i>IJ 1. 2980 16 . 00 5. 56 )0.?0 r11 o468f-02+- . 300E-Ol 4. n +-. 210 

II 1.3000 16.00 5.56 30. 9lJ IJ .410F.-0~+-.400E-01 l.70 •-. 361 
Pti t.3010 11.00 4.64 21 . 52 P# .l24E-u l +- . l10f.-02 5 . 211 .. -.469 
Pll 1. 3040 8. (J(; 3. 99 15 . 89 P4 ,)?.0F-Ol+-. ?.50F-02 7. 21 +-.56'\ 

Q) l.3956 3.40 2.69 7 . 26 @ .123 +- .31Uf-Ul s . o l +-1. 26 
N t.4500 5.00 3.20 lCJ.7.6 # o600F-Ol+- .140E-ul 5. 28 •-1.23 

II l.4900 16.00 s.si: 3U . <l0 .220E-o?+- .4CJOE-u3 L. 96 +--. 361 
# l.6600 a.eio 3 .99 15 . 89 . azoe-02•-.a~uF. -o~ 1 . tis +- .180 

" 1.61100 16.0U 5. 51: ii.; . 91.1 .1 4UE-u2•-.2UOF.- 01 1.26 •-.tac 

" 1.6650 11. 00 4 . 64 21 . 52 M . 31of-02•- . sooe-o~ 1. Stl · -· 213 
# 1 +9500 16 . CJO ~.56 }U.90 f . 460E-Cl~+-. ZOOE-o 3 .415 ·-· 180 

Pf l . '1960 11.(J(I 4 . 64 2 l.!>2 Pl/ . IZ4f-v2•-.1 30E-O~ .5Z8 +-, 554E-v 1 
PM 2 . 0000 16.00 5. 56 30. 90 Pl o45Cf-L'+-,5UOE-04 .406 +-.451E-OI 
PM 2. 0040 a.oo 3.99 15.eq P# ol82F-02•-. 32uE-03 . 4 10 .. -. 121E-v1 

II 2.oc.30 11.00 4.64 21 . 52 # .100E-02•- , 300E-o.3 . 426 +-.l2R 

• 2.t 300 s.uo 3.99 15 .89 # .l50 E-02+-.300E-03 . :ns +-,676f-Ol 
J># Z.4910 16.0U 5.S6 3C: .90 p~ .5UOE-u4+ - .t~OF-04 .45 1E-ut+-.901E-n? 
P# 3.0000 I<>. Cu s . 56 30 . 90 PN .lOUE-04+- .tOOE-04 . 90 \ F.-02 +-.<IOIE-O?. 

• = NUN ERICAL VALUE FROM TABLE a= VALUE REA D FROI< OTAGR AH P •PRELI MI NAR Y DA TA 
UNMARKED CROSS SECTIONS, ANGLE S ANO r VALUES ARE CALCULATED FROM THE QUANTITI ES GIVEN HV THE 4UTH0, 1Sl• 
ANGLES ARE IN DEGREES; c~ AN D LA6 ARE CENTER-OF MA SS AND LABORATORY SYSTE ~ ; e• = CM ENERGY. 

REF 

24 
24 
21 
l6 
16 
51 
16 
24 
51 
6<> 
51 
14 
44 
2 4 
24 
H 
24 
l~ 
44 
5 1 
5 1 
51 
51 
24 
44 

210 
210 
2 11) 

44 
44 
24 .... 
?.4 
16 
24 
~ l 
5 1 
51 
5 t 
44 
51 
51 
H 

210 
5 1 

211) 
2 10 

44 
3Q 

5 1 
5 l 
5 1 
5 1 
51 

210 
210 
210 

51 
51 

2 10 
'.10 
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Clll• GAllllA + PROTON --> NEUT~DN + PH I Ji; > t.2D GEVI I CONT I NUEDI 

142: o.9383 GEV 
JtJ: 0.9395 Gfv 
1'4: o.IJ96 GEV 

OIFFER ENT IAL CROSS SECTION (T DEPENDENCE I 

1.20 GEV < K < GEV 2.00 

_, 
K E* s D S!G/O T (0 SIG/D Tl•CS-1'1••21*•2 REF 

cev••2 GEV GEV GEV•t2 MU 8ARN/GEV .. 2 l'IU 8ARN•GEV••2 

0.0009 1.23 1. 79 l.1 9 ""·5 •-1.1 3 248. •-u •• 1 34 
0.0010 1.37 1.86 l.'t5 29.3 +-2.93 194. +-19.3 ]It 

0.0011 1.52 1.93 l.73 37.0 .. - 2.51 301. -20.4 ]It 

o.oo 12 1.66 2.00 4.00 n.s +-2.61 325. •-25.4 J't 
0.0013 1.80 2.06 4. 26 26.4 • - 1. 33 301· •-u.1 l't 
0 .0015 1.99 2.15 4obl 20.1 •-1.51 289. •-21.1 34 
0.0032 1.23 1.79 3.19 41. 7 •-1.91 222. +-10. 2 3't 
0 .0031 1.37 1. 86 3.45 26.l +-1.20 116. -7.92 H 
0 . 00-.2 1.52 1.93 3. 73 28. l •-l. b9 228. •-13. e 34 
0.0046 1066 2.00 ... oo 21.2 +-1.20 26't. •-11. 7 3" 
0.0046 1.20 l.77 3. 13 39.5 •-2.05 201. • -10 .4 176 
0.0049 1.24 1.79 1.21 36.0 +-\ .89 195. •-10.2 176 
o.oo 51 1.80 2.06 't. 26 26." +-1.33 301. •-15. l 14 
0.0052 1.21 1.e1 3.26 32.1 +-1.76 l82. +-10.0 176 
o.oos1 1,99 2. 1s 4.61 20.0 +- . 797 279. +-11.1 34 
o.oon 1. 2 3 l.79 3.19 30.9 +-l.68 165. +-8.96 34 
o.ooao 1.20 l. 77 3.13 32.8 • - l.50 166. +-7. l>O 176 
0 . 0085 }.24 1,79 3.21 28«• •-l. 29 154. •-6.96 176 
0 . 0089 1.21 1.81 3.26 24 · l • - l . l7 137. • -6.66 176 
0.0093 1.52 1.93 J.73 23.9 •-1.23 19' .. +-9 . 97 3" 
o.otoJ 1.66 2 .00 4 .00 22.4 +-1.15 211. -11.2 3 " 
0.0114 lo80 2.ob 4.26 20.1 +-. 900 230. +-10. 3 14 
0.0129 i.20 l. 77 3.13 32. 8 •-1. 26 167. +-b.'tO 176 
o.on1 1.24 l. 7<; 3.21 2a.2 •-1.06 153. •-5.73 176 
0.014" 1.31 1.86 3.45 ta.a •-l.06 119. •-7.04 14 
0.0144 1.21 1.a1 3.26 24.1 +-1.03 137. +-5.83 176 
o.0164 l. 52 1.93 3. 73 17. 2 +-.817 l'tO. •-6.1>5 34 
0.0166 1.23 1.79 3.19 24.5 •-1. 53 131. •-8.14 34 
0 .01 82 1. 20 1.11 3. ll 32.J • -1 .97 16't. •-10.0 176 
0 . 0183 l.66 2.00 4.00 11.e • -.889 173. •-9.63 .H 

o. 01 'l4 1.24 1.7'l 3 . 21 2.6 .3 +-1.e2 l'tl. +-9. 83 176 
0.0202 1.80 Z.06 4.26 17.l • -.900 191>. +-10. 3 3" 
0.0204 1.21 1.a1 3. 26 24.3 +-1.6 l ns. •-9 .16 176 
0.0228 1.99 2.15 4.61 l5.1 +-.67 l 2u. +-9.36 34 
o.0245 1.20 l. 77 3.13 32.4 +-1.99 16'1. • -9.61 176 
0 .02 52 1.52 1.93 3. 73 15.8 • - t.ll 129. • -9.02 34 
0.0260 t.24 1.79 3. 21 29.0 • -1.74 157. •-9.42 176 
0.0212 1.20 1.17 3 .1'3 28.7 +- . 868 H6. •-4.40 24 
0.0213 1.27 1. 81 3. 26 25.4 +-l.61 144. •-9.16 176 
o.031'+ l.34 l. ll't 3.39 20.1 +-.684 127. +-4. 33 24 
0 . 03 17 1.20 l . 77 3.13 30.9 • -1.)4 l 57. +-6.80 176 
0 . 0337 1.24 t . 79 3. 21 2e.e +-1.29 156. •-6. 96 176 
0 . 0351 1. so 2 . 06 't. 26 15.8 •-.7 58 180. •-8. 64 34 
0.0354 1.21 1.81 3.26 24.7 +- 1.11 1 .. 0 . •-b.66 176 
0,0355 1.49 l,CH 3.66 19.3 +-.724 149. •-5.58 24 
0.0398 1.62 1.98 3.92 18. 3 +-.7'5 169. -b.97 24 
0.0433 1.99 2.15 4. 61 n. 9 +-.b29 193. +-8.77 :lit 
0.0443 1.77 2.05 4. 20 15. 9 +-.677 l 75. •-7.46 24 
o.0481 1.20 1. 77 3.13 :n.s +-1.03 161. +-5.20 24 
Oo049CI i.20 1. 77 3.13 32.6 •-l.89 165. •-9 .61 176 
Q.0508 1.98 2.H 4.60 12.6 •-. 633 174. +- 8.H 24 
0 . 0520 1.24 l • 79 1.21 10.2 • -l .74 163 . • -9. 42 176 
0 .0546 1. 21 1.01 3.26 30,4 • -1.76 173. +-10.0 17.C, 
0.0554 1 .34 1. 84 3 , 39 21t.5 +-.753 155. +-4.76 24 
0.0629 l .'t8 l . 9 l 3. 66 18.9 •-.543 146. •-4.19 24 
0.0704 1.62 \. 98 3.<n 14.6 +- . 485 135. • -4 .48 2't 
0 .07"7 i.zo lo 71 3.1 3 34. 5 +-.868 175. +-4.40 2'+ 
0.0756 t.20 lo 77 3 . 13 35.7 ·-2.1 3 181. -10.e 176 
0.0784 J.77 2.os 4.20 \4.0 •-.387 155. •-4.27 24 
0.0802 1.24 1.19 3.21 34.6 •-2 .04 1118. +-11.1 176 
o. 0843 1.27 1. 81 3.26 34.0 +-1 . 91 193. +-10. 8 176 
0. 0861 1.34 1. 84 3.39 25.8 +-.616 163. •-3 ,89 2'i 
o.0899 1.98 2.14 4.60 12. l •-.295 167. • -4. 08 24 
0 . 0976 1.48 1.91 3.66 20.0 +-l . 03 155 . •-7.91 24 
0.1061 1.20 1.17 3.13 34,4 +-1.11 175 . • -5. 60 2" 
0 .1010 1.20 1. 77 3 . D 41 .l +-1 . 00 209 . - 15.2 176 
0 .1093 1.62 l.98 3. 92 15.S +-.75 5 143. •-6 .97 H 
0.1141 1.2'+ l.79 1.21 30.3 +-2.50 Jbfo. •-13 .5 17 6 
0.1199 i.21 lo8l 3.26 28.6 +-2.42 162. +-13. 7 176 
o.121e l.77 2.05 4,20 13+1 •-. 336 145. +-3.73 2'I 
0.1211 1.34 1. 8'i 3. 39 25.7 • -.821 l62. +-5.19 24 

Gl 0.1110 1,97 2 -14 4,59 .JI 12.6 •-2. 09 172. +-28.6 21 
0.1396 lo98 z.14 4.60 10.4 ·--253 144. +-:h49 24 
o.1396 t.48 1.91 3.66 17.3 • -.483 n4. +-]. 72 24 
0 .1440 1.20 I. 77 3.13 34 . 8 •-.868 111. •-4.40 24 
0 .1 449 1.20 1. 11 ).13 37.7 +-2.92 191. • - 1 ... e 176 
0, 1537 1.24 1.79 1 . 21 30.3 • -2-57 16't. •-13 .9 176 
0.1562 l.62 1.98 3.92 13. l ·-· 377 121. •-3.49 24 
0.1614 l.27 1.81 "l.26 32.7 •-2.64 186, •-15. 0 176 
0.1661 l.34 1.84 3.39 24.3 •-.616 154. •-3. 89 24 
0.1742 1. 77 2.05 4.20 11.4 • - . 290 126. +-l.20 2" 

• 0.1110 1.97 2.14 4. 58 • 9.10 •-1.11 12,.. •-z3.4 21 
o.tat.3 1.20 1.11 3,13 3z.o • - 1. s9 162. •-B.00 24 
o.1e14 1.20 1.71 3.13 31.3 • - .947 158. +-4.80 176 
o.1es" 1.48 1.91 3.66 16.3 • - .'+22 126. •-3. 26 l4 
0.1986 1.24 1.19 3.21 28.6 • -.908 155. •-'+. 91 176 

• 9 NUl'!ERICAL VALUE FROM TA8LE a • VALUE READ FROM DIAGRAM P " PR ELI 11!1 NARY DATA 
UNMARKED CROSS SECTIONS, ANGLES AND T VALUES ARE CAlCULAT EO FROM THE QUANTITI ES GIVEN BY THE AUTHORISI. 
ANGLES ARE IN DEGREES; CM ANO LAe ARE CENTER-OF MASS ANO LABORATORY SYSTEM; E* • CM ENERGY, 



M2 0.9383 GEi/ 
1'3 0.9395 GEii 

"" 0.1396 GEi/ 

-T 
GEV**2 

0 .1996 
o. 2084 
0.2109 
0.2148 
o. 2332 
0. 235 1 
0.2434 
0.2437 
o . 2536 
o , 2694 
0.2728 
0.2854 
o. 3024 
o. 3042 
0 . 3168 
o.l't1 5 
o.H85 
0 . 3808 
o. 3992 
0 .4 22 L 
0.4)6Z 
0.4418 
o. 52 50 
o. 5545 
o . 5792 
0 .6590 
0 . 6950 
0.1249 

1'42: 0.9383 GE \/ 
113: 0,9395 Ge v 
1"4: 0.1396 GEV 

2'i 

Clll: GAMMA + PROTON --> NEUTRON + Pl+ IK > 1.zo GEVI 

OIFFERENTIAl CROSS SEC TI ON IT DEPENDENCE I 

1.20 GEY < K < GE V 2.00 

K E~ s 0 SIG/D r 
GEV GEV GEVU2 MU 6ARN/GEv:1nn 

1.98 2.14 't.40 e . 4 1 •-.211 
l.27 1.81 3. 26 26. 9 +-.907 
1.62 1. 98 3. 92 10.9 •-.323 
1. :H l· ij4 '3 . H 23.l +-.890 
1.20 1. 71 3. 13 3l.l •-1.97 
l. 77 2.05 4.20 8.60 +-.2<JO 
1.24 l.79 3.21 26.5 •-2.57 
l.48 l.<ll 3,66 l't.7 +-.422 
1. 28 1. 8 1 1. 28 23.2 +-1.6() 
l.98 2.H 4. 60 6 .92 +-.251 
1.62 l.'l8 3 ,92 a.68 +-.216 
1.20 1.77 3.n 25. (> •-l.511 
J.24 l.79 ::1. 2 1 20.1 •-1.29 
1. 77 2.05 4. zo 6.72 •-.193 
1.27 1. 8 1 3. 26 18. 5 •-1.25 
1. 62 1. 98 3.92 5•66 .. -. 59.3 
1. 98 2.l4 4.60 5.02 .. -.121 
1. 11 2.os 4. 2() 5.65 •-. 290 
1.20 1. 77 3. l3 15. 6 +-1 .50 
1.24 1.79 3.21 15.0 •-1.36 
1. 98 2. 14 'te6 0 4.22 •-.127 
1. 2 1 l. 61 3.26 ll. 5 +-l.17 
1. 20 1.11 3 .1 3 12.11 •-1.34 
1.24 1. 79 3. 2 1 8.09 •-.9a 3 
l.2 7 1.81 3. 26 7,99 +-1.()3 
1. 20 l. 77 3 .1 3 1. 511 +-1.11 
l. 24 J.79 3.21 4.9Z +-.832 
l.27 l. 8 L 3.26 '• · 55 •-.seo 

Clll: GAMMA + PROTON --> NEUTRON + Pl+ CK > 1-20 GEl'I 

C1FFERENTIAL CROSS SECl l ON ISACKWARO PROOUCTION I 

I CONTINUEOI 

10 S IG/0 T)•C S-H••Zl .. 2 REF 
l'IU BARN•GEV•n 

tl9. •-2.91 H 
153. •-4. 58 176 
U/l, •-2 .99 24 
146. •-5. 63 24 
188. +-\0.0 18 2 
9't. 9 •-3.20 24 
14.3. +-l3.? 182 
114. •-3. 26 24 
l 3't . •-9. 21 182 
95. 5 •-3.'19 24 
80.2 +-l.99 24 
no. •-8.00 176 
112. +-6.96 176 
74.l +- 2.13 24 
105. •-7.08 176 
52.3 • -5 .48 24 
6'1 .3 •- L. 75 24 
62,'t •-).20 24 
79.2 •-7.60 176 
81.J +-1.31 176 
58.2 •-1. l~ 24 
65.4 • -6 .66 176 
64.8 •-6. so 176 
43.a •-5. 32 116 
45.4 • -5 . 1!3 176 
3tl.O • -5 . 60 176 
26,b •-It. 50 176 
25.8 •-s. oo 176 

I C.ONT!,.UEIH 

t< > 1.io cev 

K 
GEi/ 

E:• 
GEV 

0 SIG/O U 
MU MRN/GEV**2 

THETA (RARYONI 
t"I LA~ 

n SIG/D n~EGA !C~I 

"IU 81\RN/ STERAO 

1.21•- 0 .02 
1.21 
1.22 

l.23+- 0.02 
1.23 

i.z'i•- o .04 

1.2"1 
1.25 

J. 25+- 0.02 
l.25 

1.26 

1.21 
1.28+- o .04 

1.28 
1.29 

L.30 

l.32 
1.12+- 0.04 

1.33 
l . 36•- 0.04 

1.36 

l.77 

1.78•- 0.01 
1.78 
1.78 

1.7'1+- 0.01 
I, 79 

1.79+- 0 . 0 2 

1. 79 
1.80 

l.BO•- 0.01 
1.80 

1.ao 

1-81 
1.8 1+- a . oz 

1.a1 
1. 82 

1.8 2 

1 . 8 3 
l.83h 0.02 

1.84 
1.85+- 0.02 

3 .1 3 

J.1 5•- 0 . 04 
3 .1 5 
3.11 

3 . 21•- 0 . 08 

3.21 
3.23 

3.23•- 0.04 
3.23 

3.26 
3. 28•- o . oa 

3.28 
3, 30 

3.3 2 

3.36 
3.36+- u.oe 

-0 . 243 
0.552 

t-0 . 216•- O.C23 
O.Oo3 

-0. 24G --C,227 
0.165 

t-u.lU+- (i.C.2.3 
-o.21a 
- 0.16 4 
- 0 .024 

l-C.138+- 0.1,162 
•-o. O'tS+- o. 083 

u . 585 
-U . 235 

1-0. 210+- o. 023 
- 0 .102 
0.076 
0.180 
0 .103 
0 . 607 

f-O. 206+- 0 . 0 2't 
t-0. 131+- O.lit.3 
#-0. 035•- 0.085 

-0.012 
-().230 
-0.154 
-o. 092 
0.091 
Q . l'lS 

- o. 226 --o. 213 
•-O. 200+· O, 024 
•-0.124+- 1'.1.064 
#-(,. 260•- o. 08(> 

o .ooo 
11-0.19'<•- o. 024 
•-0.11 7+- o. 066 

-0.081 

3.16 
5.40 

'5.H 
4 . 61 
5.43 
3.17 

•4. 1>0 
2.15 
H. 33 
7.87 

re.JO 
t7.68 

lt . 24 
3.14 

#4.05 
5.46 
4. 2. 7 
2.e z 
z.a2 
4.18 

#3. 5 1 
It: .. 81> .6. 70 
5.52 
1. 51 
5.'l7 
5.98 
3.43 
Z.6.3 
J. 31 

.n. 26 
1/6 , ZZ 
#7. 30 
5.04 

MZ. 85 
45.75 
4. 70 

•-.316 
·-· 553 
•-.b10 
• -. 547 
.. -. 366 
+-. 'tb4 
•-.590 
•-.6ll 
+-.535 
•-.688 
+-,b'O 
+-.750 
•-.454 
•-.449 
+-.410 
+-. 749 
+-.524 
+-.445 
+-.445 
+-.440 
•-. 33() 
•-. SbO 
•-.120 
•-.653 
+-.431 
•-.503 
•-.854 
•-.569 
•-.427 
+-.2011 
+-. 280 
•-.530 
+-.760 
•-.1b0 
•-.2b0 
+-.51() 
•-,91t0 

a o.o 
# 89.9 

14,s+- 6.4 
# s 1. 5 

01 o.o - lu.o 
# 59.8 

l't.4+- 6.4 
# 12.7 
# 24. 5 
# 42. 3 

28 . 4+ - 9.0 
39.4+- 8.9 

• 89. 4 
$ o.o 

14.3+- ().4 
II 32.8 * s1.o 
I/ 59. 2 
# %.O 
• 68 . 9 

14, 2+- 6. 3 
28.0+- 8.9 
39.o+- a. a 

II 41. 7 
a o.o 
# 24. l 
# 32.3 
# 51.1.4 
• 58.l 

i o.o - 10 .0 
t4.l•- o.3 
Z7.6+- 6.8 
38.6•- 9.e 

II 41.Z 
13.9•- b. 2 
21.4•- a.a 

• 31.a 

o.o 
39.Z 

5 , 9• -
21.6 

o.o -

5.9+-
s.2 

10.1 
11.6 

11. 7•-
16. 5+-

38. 8 
o.o 

5.B+-
13.5 
21.2 
24.8 
41.9 
18.4 

s.1•-
11.1t+-
16.2•­

n.2 
o.o 
9.9 

13.2 
20 . a 
24.4 

o.v -
5.7•-

11.2•­
o.o+-

16. 9 
5.6+-

11.1+-
12 .9 

# ~ NUMERIC.A l VALUE FROM TA8LE ~ • VALUE: READ FROM DIAGRAM P • PRELIMINARY DAT• 

2.1 

4.1 

2.6 

2.5 
~.6 

a .400 
•• 710 

• 735 
•• 590 
a .103 
11. 410 

.602 
p, 360 
#l .09 
111.01 
l. LO 
loO\ 

•• 560 
~.420 
.541 

II.HO 
tl.510 
11.380 
f. 380 
# . 570 
.48 3 
.'144 
.912 

#.760 
QJ.2l0 
#.1!30 
M.840 

"· 510 
t.310 
a,47't 
.470 
.891 
1.05 

•• 730 
,42't 
.855 

•• 100 

UNMARKEG CROSS SECTIONS, ANGLES ANO T VALUES ARE C.AlCULATEO FROM TH E QUANTITIES GIVEN av THE AUT~nR(S). 
ANGLES ARE IN DEGREES; CM ANO LAB ARE CENTER-OF MASS ANO LABORATORY SYSTEM; E• ~ C~ ENERGY. 

+-.400E- Ol 
+-. 700E-Ol 
+-, 858E-Dl 
+-,7 00f-Ol 
+-. SOOE-01 
• - . 600E-Ol 
+-.712F- Ol 
•-.8ooe-01 +-. 700E-O l 
+-.900E-Ol 
+- . 8J2E-Ol 
+- .991E-Ol 
+- .600E-Ol 
+-. 600F.-O I 
+-. 54 BF-OJ 
•-. 1 ooe oo 
+-. 700F.-Ol 
+-. 600E-Ol 
+- .600E-O l 
•-.600E-Ol 
+-,4 54F-Ol 
+-. 77 lE- OI 
+-.991E-01 
+-.900F.- Ol 
+-,600f.-Ol 
+- . 700F-O l 
+-.1 20 
•-. eooe-01 
+-.600F.- Ol 
+-. 300F.-Ol 
+-. 401E-Ol 
+- • 759E-Ol 
+-.1 09 
+-.110 
+-. 38 7E-Ol 
+-, 759E-OI 
+-.\4U 

REF 

229 
176 
230 
156 
242 
Ub 
no 
156 
156 
156 
230 
230 
176 
229 
230 
156 
156 
156 
!56 
176 
230 
230 
230 
156 
27.9 
156 
156 
156 
151> 
7.42 
230 
230 
230 
1S6 
230 
2~0 

156 



M2 O. 9383 GEV 
~3 0.9395 GEV 
~4 0.1396 GEV 

K 
GEi/ 

1.36+- 0.04 
1.40+- o.o ... 

1.0 
1 • .i,0- 0.04 

l.49•- o.o ... 

1.52+- 0.04 

1.56 
t. 56+- (1o04 

1.60•- Oo04 

l.64+- o.o<i 

1.65 
1.69•- o.o<i 

1.12+- 0 . 04 

1.75 
1.76+- Q.04 

1.so+- o.oa 
1.so+- Oo04 

1.as 
1.'10+- 0.08 

1.93 
1.90+- o.oa 

2.04 
2.00•- o.(Je 

2.15 
Z.22+- O.OA 

2.24 
2.Jo+- o.oa 

2.39•- o.oa 

2o4l 
2.46+- 0.08 

2.53 
2.54+- 0.08 

2 .62+- 0.08 

2.66 
2.10+- o.oa 

2. 71 
2.10+- o.oa 

2.80 

E* 
GEi/ 

1.95+- 0.02 
1.97+- 0.02 

lo89 
1.99+- 0 . 02 

1.91+- 0 . 02 

1.93+- 0.02 

l.'l5 
I. 9!H- 0 .02 

1.99+- 0 . 02 

l.99 
2.01•- 0.02 

2 . 03•- a.oz 

2.CJ4 
2.05+- (J.02 

2.06+- 0.04 
2.06+- 0.02 

2.oa+- 0 .02 

2. 0 'l 
2.11+- (J . 04 

2.17 
2.1s+- o.o3 

2.21+- 0.03 

2.22 
2.25+- 0.03 

2.25 
2 .2 a+- 0.03 

2 -31•- 0.03 

2.32 
2.l't•- (J.03 

2,37 
2.38+- 0 . 03 

2 .41•- 0.03 

2 .42 
2 . 44+- 0 .03 

2.44 
2.4 H- 0.03 

2.48 

25 

Clll: GA~~A + PROlON -·>NEUTRON + Pl+ IK > l.20 GEVI I CONTJNUl!OI 

s 
GE\102 

3.43•- 0.08 
3.51+- 0.08 

3.56 
3 . 58+- 0 . 09 

3.66•- o.oe 

3.73•- o.oe 

3.81 
3.81•- c.08 

3.ss+- 0 . 09 

3.56+- o.oa 

3.98 
4 . 03+- o.oe 

4.11•- c.00 

4.16 
4.18•- c..oe 

4.26•- 0-15 
4.26+- 0 . 09 

4.33+- 0.08 

4 . 35 
4 , 45+- C.15 

4.50 
4.60+- 0.15 

4. 71 
4.75+- C.15 

4.<;o+- c . 15 

lt . 91 
5.o5+- <..1s 

5.08 
5.20+- c..1s 

5.63 
S.65+- 0 .1 5 

5. ao+- 0.15 

s.a1 
s.~5+- 0 .1 5 

s.97 
6.10•- 0.15 

6.13 

OIFFERENT!Al CROSS SECTION ISACKWARO PROOUCTIONI K > 1.20 GE\/ 

• -0.017+- o. 088 
f-0.108•- 0.025 
•-0.110- o. 067 
•-0.009+- Oo090 
-O.Zl3 -0.198 

f-0.19J- 0.025 
•-0.104•- 0 . 068 
•-0.001+- 0.092 
1-0. ne+- 0 . 026 
1-0.oc;s+- o.069 
# o.o ·- 0.091 
•-0.17"+- 0.026 
#-0 .092+- 0.010 
• o.oul•- o.093 
-o. 2UO --o. 1113 

#-0.110- 0.026 
#-0.006- a.on 
• u.010+- o.oe6 
#-0.16&+- o. 027 
#-0.081+- 0.012 
• 0.018•- \) ,088 
#-0.161+- 0 . 027 
1- 0.076+- u. 073 
• 0.024+- 0.089 
-0.191 --0.173 

#-0.157+- 0 . 021 
•-0.011- 0 . 074 
• o.u31•- a.on 
#-0.154+- 0.028 
#-0 .066 ·- o. 0 75 
• o.037•- c;.1ic;a 
-0.182 --o. 163 

•-0.150+- 0.028 
•-o. CJ61 •- o. 016 
• 0.042+- o. 099 
• - o. 146+- o. uza 
•-0.056+- 0.011 
# 0.045+- C. lGl 
•-0.142+- O. U28 
•-o. u51•- o . 0 1a 
t o.oso- o. 102 
-o. 175 --o. 154 

t-o . 13e•- o .02c; 
•-o . o~5•- o. cH 
# 0.058+- 0.104 
-0.169 --0.147 

#- 0 . 132+- o. 029 
h-0. 03 7+- <;. (jij l 
# o .o6e+- o. 106 
-o. 16 l --o. 138 

1-0.121+- o.030 
#-0 . 029•- Q.082 * o.01a- c.1a0 
•-0.121+- 0 .030 
•-0.022+- o . c;a4 
• 0.079+- 0.124 
-0. 155 --0.130 

t-0 .116•- O.OJl 
•-0.011•- o.oes 
# 0.082•- 0 .100 
-0. H9 --o. l23 

#-0.llL•- 0.031 
;-o. ooc;+- o. 086 
# 0.091+- 0.102 
#-0 . 106•- 0.032 
M-0.004+- O. 087 
# o.o<n•- 0.103 
- 0 .141 --0.112 

M-0.101+- Oo 032 
# 0,002+- O,Ci89 
# o . 060- 0.103 
-a. 135 --0.105 •-o. 097+- 0 . 032 

• 0.001+- c . 090 
' o. 107+- o. 105 
1-0.094+- a . on 
• 0 . 012•- 0.091 
# o. I lit+- o. 097 
-0.129 --0.097 

A-o. 092+- O. 033 
t 0.016•- 0.092 
# U.119+- o.099 
-0.121 --0.095 

t -0.086•- o.o:n 
• 0 .019•- 0.093 
It 0 .125+- 0.100 

01-0.010 
:.-0.015 

0 SIG/OU 
MU BAAN/GEV .. 2 

.5.74 
#2.64 
#5. 71 
116.16 

1.97 
112.06 
#5.6Z 
#5 . 86 
U.69 
13. 86' 
n.as 
H.14 
n.ss 
#'.3.92 
.599 

n.32 
112. 64 
#3.84 
u.oo 
#2.22 
14.10 
11.960 
#2.33 
12.44 

.317 
11.680 
IH .57 
#2. >9 
N.552 
H.87 
n.92 

• 321 
#.449 
n.o9 
u .16 
#,4 71 
n.os 
n.2> 
# ,<'t67 
• • 810 
f .534 
.450 

#. 273 
11. 610 
u.815 

• 318 
#.254 
•• 420 
#,354 
.266 

#0266 
#.270 
#.429 
#.259 
#.250 
• • 30.5 
.317 

Jl .215 
#.260 
M.3 56 
.356 

#.244 
•• 312 
•• 310 
11.262 
#.211 
#.232 
.307 

•• 231 
11.279 
#.232 
.276 

#.191 
•• 258 
#.260 
t.186 
jl!,321 
#,235 

.163 
#.136 
#,269 
#.129 

• 133 
#. llO 
t.179 
•• 111 
;>o 192 
11.22a 

+-. 660 
+-. 250 
+-.510 
+-.680 
+-.199 a 
+-. 220 
+-, 510 
+- .670 
+-.140 
·-· 250 
+-.320 
+-.110 
+-.HO 
•-. 330 
•-.56S E-Ol <ii 
•-.140 
+-. 2.ZO 
•-.400 
+-. 120 
+-.260 
•-.420 
+-.120 
•-.240 
•-.no 
+-.4HE-Ol <ii 
+-.110 
+-. l'IO 
+-.500 
+- .680E-01 
+-. 220 
+-. 23U 
+-,404E-Ol ;;> 
t-.600F.-Ol 
+- .lOOE 00 
+-.lBO 
+-.620 F.-Ul 
+-. lOOE 00 
+-. IBO 
+-.780F·Ul 
+- . 110 
•-. 190 
+- , 37ll!:·Ol <ii 
+-.440E-O l 
+-.1oue -01 
+-.990E-Ul 
+-.35 9 E-OI ;;> 
+-.430F.-UI 
+-.SOOE·Ul 
+-.&SOE-01 
+-. 33&E-o l iii 
+-, 290f. - Ol 
+-.'300E-Ol 
+- .860E-Ol 
+- .290E-OI 
+-.300f.-Ol 
+- . 4 30E-OI 
+-. 315E-Ol ~ 
+- .38 CIE-01 
• - .400E-Ol 
+-. STOE-01 
+- . 300E-O 1 iil 
+-.2aoe-01 
+-.430E-Ol 
+-.S40E-Ol 
+-.21oe-01 
+-,270E-Ol 
+-.490E•Ol 
+-. 216E-Ol dl 
+-. 260f.-Ol 
• -.260E-Ol 
•-. 330E-Ol 
+-.Z60E-CJ1 ~ 
+-. 230E-Ul 
+·.350f-OI 
+-.370E-Ol 
+-.230E-Ol 
+-.400E-Ol 
+-.470f. -OI 
+-.246E-OI a 
+-.270E·Ol 
+-. 360E-o i 
+-,360E·Ol 
h, l60E-Ol ill 
+-.260E-OI 
+- . 300E-01 
+-.430E-Ol 
+-.112e-01 
•-.204E-Ol 

THEJ A I BARYON> 
CM LAB 

311.2+-
13.8+-
21.1+-
37. 8+-
o.o -

!). 7+-
26.8•­
H . 5+-
13.o+-
26.5•­
'37. l+-
13.4•-
26.2+-
35.8•-
o.o -

n.3•-
26.o•-
35.0+-
13. 2+-
2508•-
35 .s+-
13.0•-
25. 6+-
35.2+-
o.o -

12.9+-
25.3+-
34 ,9+-
12.a+-
25.l•­
.34.6+-
o.o -

12. 7+-
24.9+-
34.3+-
12.6•-
24.7+-
34. u+-
12 . 5+-
24. 5+-
33.7+-
o.o -

12.3•-
24.l• -
33.3•-

().0 -
12.2•-
23.7+-
32.8•-
o.o -

12.0•­
Z3.3+-
32.3+­
l loB+­
?.2 .9+-
30.9+-

o . o -
11.6+-
2206+-
30o2+-

o .o -
ll.4+-
22. 3•-
29.9•­
ll. 2+-
22.0+-
29.6+-
o.o -

11.1 •-
21. 0+-
29.0+-
o.o -

10.9+-
21.5+-
20.6•-
10.1+-
21.2•-
2e .2+-
o.o -

I0.5+-
20.9+-
27.8•-
o.o -

L0.3•-
20.6+-
27.5•-

12.6 
l7o9 

8.7 
6.1 
8.7 
6.6 

10.0 
6 .1 
8.6 
8.5 
6.0 
8.5 
8.4 
5,9 
8.4 
8.3 

lO.O 
5.9 
8.4 
7.6 
5.8 
8.3 
1.s 
5.8 
a.z 
1.s 

10.0 
5 .7 
a.1 
a.o 
5.7 
s.t 
7.9 

10.0 
5.6 
8.0 
7.9 
5.6 
a.a 
7.8 
5.5 
7 . 9 
7.8 

10 . 0 
5.5 
7.A 
1.1 

10.0 
5.4 
1.1 
7.6 

10.0 
5.3 
7.6 
7.5 
5.2 
7.5 
8 .5 

t o . a 
5.1 
T. 4 
6 .6 

10.0 
5.1 
7.3 
6.6 
5.0 
1.2 
6.5 

10.0 
4.9 
1.1 
6.4 

10.0 
4,9 
1.0 
6.3 
4.8 
6 . 9 
5.7 

10.0 
4.8 
6.8 
5.6 

10.0 
4.7 
6.8 
5.6 

15.1+-
5.6+· 

10.9+-
15.4•­
o.o -
5.5+-

10. 7•-
15.2•-

5 .5+­
l0.6+-
14.7+­

s . 3+-
10.1t+-
14.5+­
o.o -
s. 2•-

10.3•-
14.1+-
5. l+-

10. l •-
13. 9+-
5.t•-
9.9+-

ll.7•­
o . o -
s.o•-
9.0+-

13,S+-
4.9+-
9.6+-

13. '3+­
o.o -
4.8+-
9. 5•-

13.t•-
4.9+-
9 . 4+-

12. 8+­
lt. 8•-
9,l+-

12. 7+­
o.o -
4 . 7•-
9.1•-

12 .4+­
o.o -
4. 5+-
8.9+-

12.1+­
Q,(J -
4.4+­
a. 7+-

11. 8•-
4 . 3+­
B. 5+-

11. 3•­
o.CJ -
4.2+­
a. 2+-

10 . 9+­
o. o -
4. l•-
8.0•-

10.7+-
4.0•-
1.e•-

10.4•­
o.o -
3.9+-
7. 7+-
9, 1+-
0.0 -
3 . 6+-
7. 5+-
9.A+-
3. 7+-
7.3•-
9 . 6+­
o.o -
3-5•-
7. l•-
9.4•­
o.o -
3.5+-
6.9+-
9.2•-

4. 2 
6.0 

3.6 
2. s 
) . 5 
3.i. 

"·o 
2 .4 
) . 5 
). s 
2.4 
3.4 
3.4 
2.J 
3.4 
3.4 
) .9 
2 . 3 
3 , 3 
3.l 
2.1 
3. 3 
3.0 
2.z 
3.2 
3.0 
1.a 
2. 2 
3.2 
3. 2 
2.2 
') .1 
3 .1 
3.8 
2.1 
).1 
3. 1 
2 .1 
3.1 
3. l 
2 .1 
3 . 0 
).0 
3 .7 
2 .0 
3 .0 
3,U 
3.7 
2.0 
2.9 
2 .9 
).6 
l . 9 
2.0 
2. s 
l.9 
2.1 
3 . 1 
3.6 
1.8 
2 .7 
2.4 
3 .5 
l. 8 
2 .6 
2.4 
l.8 
z.s 
2. 1 
3 . 5 
l • .., 
2 . s 
z. 3 
). " 
1.7 
2.4 
2.2 
1.6 
z.4 
2.0 
3 .4 
1.6 
2 . 1 
2.0 
3 . 3 
1.6 
2.3 
1 .9 

I ~ NUMERIC AL VALUE fROH TABLE i: VALUE REAO FRO~ OI AGRAM P ~ PRELlMI NARY OATA 

0 SIG/0 OMEGA ICM) 
14U BARN/ STE RAO 

• 854 +-.982E-Ol 
.408 +-.386E-Ol 
.861 •-.787E-Ol 
.1151 •-.105 

a . 313 +-.300E-Ol 
.330 +-,35ZE-Ol 
,999 +-.816E-Ol 
,937 +-.107 
.280 +-.2'32E-01 
• 639 +-.414E-Ol 
• 636 •-.5301;-0l 
.195 +-.18BE-Ol 
,600 +-.411E-Ol 
,671 +-.565E-Ol 

a.106 +-.lOOE-Ol 
.234 +-.248E-Ol 
.502 +-.389E·Ol 
.679 +-.708E-Ol 
.183 +-.219E-Ol 
.405 +-.475E-Ol 
.749 +·.767E-Ol 
.191 +-.226E-Ol 
, 439 +-, 452E-Ol 
,459 .-.621 E-Ol 

a.602E-Ol+- . 825E-02 
.132 +-. 213E-O l 
.305 +-.369E-Ol 
.464 +-.970E-Ol 
.110 +-.llbE-Ol 
.373 +-.439E-Ol 
.383 +-.459E-Ol 

~.655F-Ol+-.925E-02 
.922F.-Ol+-.1Z3E-OI 
.224 +-.205E-Ol 
.238 +-.370E-OI 
.993E-Ol+-,131E-Ol 
.222 +-.ZllF.•01 
. 260 •-.380E-Ol 
.101 +-,169E-Ol 
. 176 +-.238E•OJ 
.116 +-.412E-01 

i .963F-Ol+-.825E-02 
.615E-Ol+-.991E-02 
. 1~7 +-.158E-Ol 
+183 +-.223E-Ol 

~.730E-Ol+-.825E•02 
.60IF.·Ol+-.102E-01 
,994E-01+-.ll9E-Ol 
.83Bf.-Ol+-.154E-Ol 

;;>.703E-Ol+•,825E-02 
.660E-Ol•-.720E-02 
.670E-Ol+-.74SE-02 
.106 +-.21ae-01 
.673E-Ol+-,T53E·02 
• 649 E-o i +-.-, 19E-02 
.792E-Ol+-.112E-Ol 

a .829E-Ol+-.625E-02 
• 746E-Ol+-.103E-01 
.705E-Ol+·olOllE-OL 
,966E-Ol+-ol55E-Ol 

a .97TE-Ol+-. 825E-02 
. 690E-Ol+-,792E·02 
.883E-Ol•-.t22f-Ol 
.877E-Ol+-,l53E-Ol 
.772E-Ol+-.195E·02 
.816E-Ol+-.79SE-02 
.b83E-Ol+-.144E·Ol 

@.919E-Ol+-,a2se-02 
.707E-Ol+-.796E·02 
.654E-Ol+-.857E-02 
.110E-01+-.101e-01 
~.873E-Ol+-,825E-02 
.607E-Ol+-.731E- 02 
.a20E-Ol+-,lllE-Ol 
• e21e-01 •- .11se- 01 
.613E-Ol+-.758E-02 
.1 06 +-,l32E-Ol 
.774E-Ol+-.155E·Ol 

a .548E-Ol+-.825E· 02 
.464E-Ol+-.921E•02 
.918E-Ol+-.121e-01 
e440E-Ol+-.123E-Ol 
~.456E-Ol+-.550E-02 

.38BE-Ol+-.918E-02 
o632E-Ol+-.l06E-Ol 
.604E-Ol+-.152E-Ol 
.684E-Ol~-.613E-02 
.812E-Ol+-.727E-02 

UNJURKEC CROSS SECTIONS, ANGLES ANC T VALUES ARE CALCULATEO FROll THE QUANTITIES GIVEN BY TllE AIJTHOIHS). 
ANGLES AR E IN OEG~E ES; CH ANO LAB AAE CENTER-OF MASS AND LA80RATOA~ SYSTEM; E* • CH ENERGY. 

REf 

230 
230 
230 
230 
242 
230 
230 
210 
230 
230 
230 
230 
230 
230 
2't2 
230 
230 
230 
230 
230 
230 
230 
230 
2'10 
HZ 
230 
230 
Z30 
230 
230 
230 
21tl 
230 
230 
230 
210 
230 
230 
230 
Z30 
230 
242 
230 
230 
230 
242 
230 
230 
230 
242 
230 
BO 
230 
230 
230 
230 
2<tZ 
230 
230 
230 
2't2 
230 
2 30 
230 
230 
Z30 
230 
2•2 
230 
230 
230 
Z't2 
230 
230 
230 
230 
230 
230 
242 
230 
230 
230 
2't2 
230 
230 
230 
63 
63 



142: o.9383 GEV 
!13: Q,9395 GEV 
1'4: 0 .13'16 GEV 

K 
GEV 

2.80 

.2.82•- 0 . 16 
2 . 86•- 0 .06 

2.98•- 0.16 
3 .03 

3.1<\•- Ool6 
3 . 27 

3.30•- 0 . 16 
3 , 55 
3 . 81 
4 . 22 
". 30 

4.10 - lt.50 
4.30 

4 . 10 - 4.50 

4. 73 
s .oo 

5 .04 
5 . 66 
6 . 41 
0.10 

1.22 
9 .50 

E* 
GEV 

2. 48+- O. C6 
2.50+- 0 . 03 

2.54+- 0.06 
z.56 

2. oc +- o . o c 
2. 65 

2. 66+- U. 06 
2. 15 
2.83 
2 • . 97 
.2.99 

2.9 3 - 3.05 
z . <i<; 

3.12 
3.20 

3 . 22 
3.35 
3 . 5'l 
3.6 7 

3.80 
4 . 33 

5 . 35 

26 

Clll: GAMMA + PROTON--> NEUTP.ON + Pt+ (K > l. 20 GEVI I <.O NT I NllF.O I 

s 
GEV**2 

6 .17+- c. 30 
6. 25+- c .1s 

6.47 .. - 0.30 
6 . 57 

6. 77+- t .Jc, 
7. 02 

7. Ul• - (. ,JC 
7.54 
8. 03 
e.ec 
6.9 5 

8.57 - <i.n 
e.<;S 

6. 57 - <; . 32 

e. 95 

c; . 16 
lG.26 

lU, 3~ 

11. SC 
12. 91 
13.45 

l c;, 2 7 

28. 65 

CIFf ERENTI Al CROSS SECT I ON IBACKMARO PROOOCT JONI K > 1 . 20 GEV 

-u 
GEV ... 2 

.;: o.oas 
0 0.200 
.;; 0 .425 

# 0 . 025•- Q. 093 
#-O. IJ65•- 0 . 014 
• 0.022•- o. c 94 
N 0.131+- 0.101 
N 0.031•- 0.095 
-0.116 --o. 078 

~ o . un +- 0 . 097 
- a .1ua --0 . 1168 

I u.045+- o . O<l8 
-o.tal --o.05b 
-o. 095 --a. 046 
-0.086 - -0.032 

<> o.5so 
0 . 377 

iii 0 .1 90 
.. ll. l 90 
i u.240 
.. u. 3a ~ 
;;; o.ooci 
• 0.1-.q 
•-u.o5o 
•-0 .030 
.> o .ooa 
ii Q, 065 

- Q. 078 - -0. 0 17 
;;-o.osa 
oi-0. 028 

u. uoa 
;; a.av~ 
¢ 0.110 
,. u .1so 
a: 0.203 
o U.257 
i ... . 323 

u.400 
• o.500 
o: o.533 
a: \), 5 ~5 
;; o.tiso 

o . 700 
• u .sso 

1. oaa 
& l . 200 
0 t . 41 7 
.. 1 . 680 

-o. 073 --0. GOS 
-o.u66 - o.ooa 
-0.059 - 0.026 

ii-u.Ol2 
0 o . o 
;; 0. 185 
;; 0 . 3aO 

- o. 053 - o. 044 
a .al5 

.; o.054 
;; u.1 25 
• o.2 u 
• 0 .264 
o: o .4ao 
i o.sou 
• o .5Bl 
G 0. 7aO 
;; o . esa 
ii L.UOO 
ii l.l80 
.. 1 .4 30 

1 . 710 
i c . 020 
• o.a65 
• 0 .1 25 

u.2 12 
0 . 330 
o .405 

" a .a 
a; 1) . 15 4 
.. 0 .1 ~6 

D S!G/D U 
"U RARN/GFll**2 

~.L98 +-,L6bE-Ul 
i .140 +-.242E-Ol 
&. 86aE-Ol+-. 128E- OI 
#,112 +-.340E-al 
#, 6SaE-Ol+-.200E-ol 
M.156 •-.zaoE-01 
U-134 •-,3AOE-Ol 
b.110 +-,33aE-al 
.a1aE-Ol+- ,l4!F.-Ol ~ 

• . suoe-0 1 .. -.2&oe-01 
.548f -Ol .. -.7 06E-02 ~ 

• . 19oe-01+-.2ooe- 0 1 
.354E-01+-.536E-02 ~ 
.Z75E-O l+-.594E-02 @ 
.?.90E-01•-.663E-o2 @ 

a;.12 9E-Ol•-.17UE-02 
@.242E-Ol +-,240E-02 
~ . 335E-v1+-,JOUE-02 
• • 335E-Ol• -. 330E - 02 
i.373E-o1+-.38GE -02 
~ . 244E-Ol+-.4 ~0E-OZ 
o.391tE-O l+-,410E-02 
1.322E-O l•-.410E-02 
@.377E-Olt-.540E-02 
~.335E-C lt-.980E-C2 
~.3ZZf-O l•-,490E-02 
i•44,£-0t•-.590E-02 

. 236E-O l+-.468E-02 ~ 
o·206E-Ol•-.180E-CZ 
i . 229f-O l+-.210E-a2 
~ . 230F-Ol +-,38UE-02 
@.27 5E-ol+-.7.20E-02 
•·254 E-01+-,200E-07. 
~.20 3r-0 1+-.190E-02 
a.L 96F-al •-.140F.-02 
4 .l 66E-Ol +-. l60E-U2 
o.198F-O l+-.1 7aE- 02 
i .J42F-Ol+-,100E-02 
i . Jl7E-Ol+-,qooE-03 
•·ll 2E-O l+-.130F.-02 
i.105E-O l•-.120E-02 
~.930E-OZ+-,luUE-02 
i.8 50E-02 +-.900E-O J 
~ .740E-02+-. 600E-a3 
a .o30E-02•-. lOOE-OZ 
o. 50aE-a2+-, SOOE-vl 
• . 480E-a2+-.600E- a3 
o• 420E-U2+-,6UaE-03 

. 2l3E-Ol+- ,655E-02 ~ 

.250E-Ol+-.5l4E-02 @ 

.9 37f.-02t-,753E-U 2 a 
~.127E-Ol+-.39aE-02 
•• auoe-02•-.11oe- a2 
• . a1oe-02•-.1 60E-02 
io9 l OE-02t-, RUOE-a3 

. 6bOF-02•-.643E-02 ~ 
~.360E-02+- ,150E-03 
~.36aE-02+-.500E-03 
~.)6UE-U2 +-.400E-03 
l.~4UE-02•-.400E-0 3 

~.270f.-02+-.300E-03 

o• l50E-OZ+-.2SOE - 03 
4.2aOF.- 02+-. 240E- 03 
.>. 120F.-a2+-.2l OE - 03 
a.12ae-02+-.110E-D3 
•• 11oe-02+-.l50F.-03 
~.aaoe-o 3+-.1ooe-03 
i.730E-u 3+-.lOOE-03 
o.6lOE-03 •-.160E-03 
~.5ZOE-03+- . 700E-03 
a . 270F-OZ +-.l70E-02 
o.J2oe-02•-. 12oe- 02 
•• 470E-02•-.700E-v3 
;;.12oe- 02•-.6ooe-01 
~.270E-0 2+-.400E-03 
~.22oe-02+-.600E-03 
@.6'laE-03•-.llOE-03 
@.9 90F-03+-.l50E-03 
i . 960F-03+-.93aE-04 

THETA ( 8 APYONI 
C•I LAB 

zs.a 
31.2 
'tl. a 

20. 3•- 6 . 7 
10 .l+- ... 6 
20.3•- 6.7 
27.l+- 5. 5 
19.9•- 6.6 
o.o - 10.0 

19.4 .. - 6.4 
o . o - 10.0 

\ 8 . 9+- 6 . 3 
o . o - 10.0 
a.a - 10.0 
O.O - lO.O 

H.4 
29.3 
22.s 
22.5 
24.4 
26.7 
16.8 
20.1 

A.O 
10.0 
13.0 
16.5 

<i . O - 10. 0 
6 . 1 
8 .4 

ll. 2 
n.~ 
16.9 
18.6 
20.1 
22 . 1 
24.9 
21.2 
30.o 
30.9 
32.2 
33.8 
3!>. 0 
38.4 
41.5 
45 . 4 
49 , 4 
53.8 

o.o - 10.0 
o.o - to.a 
o.o - 10-0 

7, l 
a.a 

16 . 5 
20 . 1 

o.o - 10 . 0 
6.b 
8.6 

ll. 3 
14.0 
15.4 
18 . 5 
20 . 6 
22.1 
24.1 
26.5 
ZA. 7 
J ! •I 
3't.2 
n. s 
6 . 7 
8 . 9 

11. I 
tl.e 
16.7 
lA. 3 
3.6 
9,4 

13 . l 

a.3 
L0.5 
)3 ,9 

7 . 0•-
1.4+-
6.8•-
9.0•­
(» 7 •­
o. o -
b . 4•­
o.o -
6 . i!•­
o. o -
a.a -
o.o -

10.0 
s.5 
6 .5 
6 .5 
1 . 0 
1 .1 
4.8 
6.0 
2.3 
2.9 
3,7 
4.7 

o . o -
1.6 
2.3 
3.0 
3.6 
4.6 
5.1 
S.6 
6 .2. 
6.8 
7 . 4 
e.2 
R.5 
0.9 
9. 3 
q, 7 

10.6 
ll . 5 
12. 1 
13.9 
15. 3 

o.o -
o.o -
o.o -

l. 7 
1.9 
4 . 0 
4 , 9 

a. o -
1.4 
1.8 
?..4 
2.9 
.~. 2 
3 .9 
4 .3 
'i.6 
5.1 
5.b 
(,.0 
6.6 
7.3 
a.o 
1.4 
1.8 
2.3 
2.s 
3.4 
3.8 
0.6 
t.6 
2.3 

2 . 1 

i = NU~ERICAl VALVE FROM TA BLE ~ = VALU E REAO FROM DIAGRAM P • PRELtMINARY OATA 

n SIG/0 0M€f.A I C~I 
MU 8ARN/ STE RA I) 

.705E-01+-,591E-02 

.499E-Ol+-.862E-02 

.3a6E-Ol•-.4 56E-02 

.4alE-Ol+-,lZ2E-O l 

. 248 E-Ol+-.729E-02 
, ,69F.-01•-.laZF.-Ol 
.489F-Ol+-,139E-Ot 
.420F-Ol+-.t 26E-Ol 

~.339F-Ol+-. 550F-02 
. 202E-01+-.1 05f -O l 

~ . 2~3E-Ol +-. 300 F. -02 
.t67E-Ol+-.857f-02 

a.165F.-Ol+-.250E-02 
~.139E-Ol+-. 300E-OZ 
@.164E-Ol•-.375E- a2 

.74'iE-02+-.981E-03 

.t 39E-Ol+- . t3BE-02. 

.193F-Olt- . l73E-02 

.193E - Olt-. l9aE- 02 

.215F-Ol+-. 219E-02 

.141 F- Ol+-.24RF-02 

.227E-Ol•-. 236E-a2 

.l85F-al+-, z36E- 02 

. 2 1ee-01+-.312e-02 

.193E-Ol•-. 566E-02 

.1a6e-01•-.2e;F.-02 
• 257E-Ol •-. 3401'-02 

~.l~ IE-Ol +-.300E-02 
.14aE-Ol+-.l23E-02 
• l56F.-Ol t-. l43E-OZ 
.157E-Ol+-.759E-02 
ol87F-Ol+-.1 50E- 02 
.17lE-01+-.1 36F-02 
.J38E-Ol+- ,\ 29E-02 
.133F.-Ol•-. 953E-03 
.113F-Ol•-.lO<lf-02 
• I l5E-O l +-. l 16E- 02 
• 91> 7 E-02 +- . 68 lE-01 
.796E-02+-. 613E-O' 
.762F-02•-.885E-03 
.715F.-a?.+-. 017F-Ol 
.633E-02+-. 6HIE-Ol 
. 5 79F.-02•-.6 L3c-03 
• 504F.-a2 •-. 408E-03 
. 429f- 02 •-. 681E- 0 3 
.34aE- 02+-.)40f-03 
.321E-02+-.40SE-03 
. 286F.-02+-.408E-03 

@.146E-Ol+-. 450E-02 
@.l95F-Ol+-.400f.-02 
@.834f-02•-.67aF.- 02 
.ll9E-01+-,J 64E-02 
. 747E-02+-,L 59E-02 
. 812E- 02+-.l 49E-02 
. B49E- 02+-. 747E-03 

@.667E-02+-.~ 5aE-a2 
.486F-0?.•-. ?.03E-03 
. 513f-02+-.675F.-03 
.4A6~-02+-. 54DE-01 
. 4~9E-02+- . 5 40E-03 
. 365 E-02+-.405~-03 
. 203 E-02+-. 378E-03 
. 21oe- 02+-.J24e-01 
.162E-(l2 +-. 284E-03 
,162F-02t-. 230£-03 
.l49F.-D2•-. ZOJE-03 
.119E-02+-.1 35F.- 03 
. <l86E-03+-.l 35E-03 
.824E-n1+- . 2 16E-a3 
. 702E-03+-. 9~5E-a3 
.371E-02+-.237E -02 
.446f-02+-.167E-D2 
.656E-02 .. -.976E-03 
,446E-02•-.S37E-03 
.377E-02+-.558E-03 
.307E-O?.+-.e J7E-03 
.14AE-02+-, z 78E -03 
• 212E-O?+- . 321E-03 
. 2ose-02•-.l 99F.-03 

UN~ARKEC CROSS SECTIONS, AN GLES ANO T VALU ES ARE CALCULATED FROM THE OUAN TITIF.S GIVEN 8Y T~E 4UTHOR(S) . 
ANGLES ARE IN DEGREES; CM ANO LAB ARE CENTER-OF ~ASS ANO LASOR~TORY SYSTE~; F* ~ C~ ENERGY . 

REF 

63 
63 
63 

230 
230 
230 
HO 
230 
242 
230 
242 
230 
242 
242 
242 

63 
105 

63 
63 
()3 

63 
105 
105 
63 
63 
6J 
63 

Z42 
105 
105 
105 
ta5 
105 
105 
105 
ta<; 
105 
105 
105 
105 
105 
105 
1as 
l05 
105 
105 
105 
105 
242 
?.42 
242 

63 
63 
63 
63 

242 
105 
105 
105 
105 
105 
105 
105 
105 
105 
l 05 
105 
105 
105 
105 
63 
63 
63 
63 
63 
63 

ta5 
105 
l05 
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c111: GAMllA + PROTON --> NEUTRON + Pl+ IK > l.20 GEi/i CCONTINUEOI 

"2: 0.9383 GEii 
1'3: 0.9395 GEii 
1'4: 0. 1396 GEi/ 

RATIO OF CROSS SEC.TIONS FOR TRAN5\lfRSE AND PARALLEL ITD THE PRODUC.TION PLANEI POlARIZEO GAM"AS 

I( E• -r l HEH I MESON I A=S TG TRANSVERSE 8=SJG P~RALLEL 
GEii GEii GE\1**2 CH lA8 IA-81/.(i!.+81 .1111 A+8 1 8/1 A+B I 

2.50 2.3b • 0 . 0200 8.18 l.2H 10 . 980 •-.lOOE 00 0.990 +-. 500E-O I O.lOOE-01+-.500f•Ol 

• 0 . 0500 l2.Cl6 5, 141 10.960 +-. 9ooe-01 Q.980 +-.400E-Ol o .2ooe-01+-,4ooe-01 

' 0.1000 18.37 7.322 40.800 +-.8ooe-01 0 , 900 +-, 400E-O l 0.100 +- o400E• Ol 

' 0.2000 26 . 09 10 .48 110 . 580 +-. 80oe-01 0.190 +-.400E-O l 0 .210 •-,400E-Ol 
# 0 . 3000 32.10 12.9<; #0, 590 +-. 8ooe-01 0. 795 t- .400E-O 1 0.205 +-.400E-Ol 

3.00 2.55 POI o. Hoo 19.57 7.234 ·- o.o.soo +- 3. 53 +-1. 321 Pao.•no +-.110 0.9b5 +-,5 50E-Ol 0.350E-O l+-,550E-Ol 
Pa o. 2400 25.72 9.5M 
+- 0.0500 +- 2.13 •-l.043 P@O, 670 +-.90CJE-Ol o . 835 +-.450E-Ol 0.165 +- o450E-Ol 
Po 0.3400 30.13 11.so 
+- 0.0500 +- 2.32 •-.9027 Pi0.900 +-.100E 00 0.950 +-.sooe-01 0.500E-Ol+-.500E-Ol 
Pii 0.6000 41. 21 15.68 
+- 0.1200 +- 4.31 +-t. 766 PGl0.680 •- .11u o. a4o +-.850E-Ol 0.160 +-.850E-Ot 
P• 0.0400 49. 2.2 19.0lt ·-Ool200 +- ~.75 +-1.614 Pi0.800 +-.140 0 . 900 •-.700E-Ol 0.100 +-. 700E-Ot 
Pil l.0600 55.76 21.94 ·- 0.1000 ·- 2.66 +-1.290 Piil0.880 •-.lbO 0.940 +-. BOOE-01 Oo600E-Ol+-.800e-Ol 

3.40 2.b9 # 0.0100 4.85 1.684 #0.680 +-.110 C.S40 +-. 550E-Ol 0.160 +-.550E-Ol 
II 0.0200 6.86 2.364 # l.oo +-.120 1.00 +-. 600E-Ol o.o •-.600E-01 
# o.osoo 10.86 3.78C 10.'HO +-, 800E-Ol 0.985 +-.400E-Ol o.1soE-Ol+-.400E-Ol 

' 0.1000 H.38 5, 368 #0.800 •-.BOOE-01 (J . 900 +-.40(1E-Ol 0.100 +-.400E-Ol 

' 0.2000 21.82 7.656 •0.790 +-.aaoE-01 0.895 +-.'tOOE-01 o.tos +-.400E-Ol 

• 0 . 3000 26 .81 c;. 457 110. 690 +-. BOOE-01 0. 1145 +-,400E-Ol 0.155 +-.400E-Ol 
# C.4000 u.os 11.01 110.640 +-.lOOF. DO 0.020 +-, 500E-O 1 0.100 +-. 500F-Ol 

• o.sooo 34.83 12.42 #0. 640 +-.900E-Ol 0.020 +-,450E-Ol o .1ao +-.450F.-Ol 
I 0.6000 38.27 13, 73 10.630 +-.lOOE 00 0.815 •-. 500 E-0 l 0.185 +-.500E-Ol 

5.00 3.20 I c .1000 12.lt I 3 . 6"1 #0.HO +-.170 o.865 +-.f!50E-Ol O. ll5 +-, BSOE-01 

• c.~ooo 21t.'l8 7.lt07 jQ, 720 +-.200 u.860 +-. lOOE 00 0 .140 +-.100E 00 

Cll l: GAMMA + PROTON --> NeUTRON + Pl+ I K > 1.20 GEVl ICONTINUEO I 

1'2: Q,9383 GEii 
11'3: 0,9395 GEV 
"4: Q.1396 GEV 

POI.All I ZED GAMMAS (OIRECTION OF POUIR IZAT ION IS WITH RESPECT TO THE PRODUCT ION PLANE I 

R ~ RAT JO ISIGITRAhSVERSE I - SIGIPARALLEL} )/ISIGITRANSVERSEI • SIG I PARA LL EU I 
IT DEPENOENCE I 

2.00 GEV < I< < GEV s.oo 

-T K E* s R REf 
GEVUZ GEV GEV GE\1**2 

' 0.0100 3.40 2.&9 7.26 K0.680 +-.110 87 
# 0.0200 2. 50 2.3b s. 57 /10,990 +-. 100E 00 67 

" 0.0200 ).40 2.6'1 1.2b Ii i.oo +-. 120 87 

' 0 . 0500 2.su 2,"36 5.57 tU.960 +-, BOOE-01 67 

" o.osoo 3.40 2 . 69 7.26 J0.970 +-. 8ooe-o l 87 

• 0 . 1000 2.50 z . 36 5,57 #0.800 +-.9ooe-01 81 
# 0.1000 3.40 z . 6<; 7.26 •o.eoo +-.sooF.-01 81 

• 0. 1000 s.oo 3 . 20 10. 26 10. 730 •-.110 81 
PC! O.l'+OO+- 0.0500 1.00 2.55 6 . 51 PQl0 . 930 +-. 110 119 

• 0.2000 2.so 2.36 5.57 t0.580 +-.sooE-01 87 

• o . 2000 '.h4CI 2.6<; 7.26 IQ.790 •-. SOOE-01 87 
p~ 0 .2400+- 0.0500 1.00 2. 55 6.Sl P~.67C +-, 900f--Ol ll9 

• 0 . 3000 2.so 2.36 5.57 10.590 •-.eooe-01 87 

• 0 .1000 l.40 2,6<; 7.26 t 0.690 +-.0oue-o 1 87 
Pa o . 3400•- o.0500 3.00 2,55 6051 Pi0. 900 •-.1ooe oo 119 

• O.'oOOO 3 . t,0 2.b9 7 . 26 J0 . 640 +-.lOOE 00 87 

• O.ltOOO 5 .00 3 . 20 10.Zb 110.120 ·-· 200 87 
Ii o. 5000 3.40 2.6<; 7.26 110o 6'oU +-.ClOOE-01 87 

Pa 0.6000+- 0.1 200 J.oo 2.55 6.51 PCiJ0,680 +-.170 119 
M C. 6000 3.40 2.69 7.26 #0.630 +-. lOOE 00 87 

Pii 0 . 8400+- 0 .1200 1.00 2.55 6.51 POI0.800 •-.140 119 
po; 1.oc.oc+- o. woo 1.00 2.55 b.51 P@0.880 +-.160 119 

# s NUMERICAL VALUE FRON TABLE • = VALUE REAO FROM OIAGRAM P s PR EL tMINARY OATA 
UNMARKEO CROSS SECTIONS, ANGLES ANO T VALUES ARE CALCULATED FROM THE OUANTITI ES GIVEN ev THE AUTHORISI. 
ANGLES ARE IN OEGREES; CM ANO lA8 ARE CENTER-OF MASS AND LABORATORY SVSTEM; E• • CM ENERGV . 

Rff 

87 
87 
87 
87 
87 

ll9 

119 

119 

119 

119 

119 
87 
87 
87 
81 
87 
87 
87 
87 
87 
87 
81 



M2 O.q)ll) GEV 
,..3 o.9 ns GE11 
~4 0.1396 GEY 

Clll: GA~MA + PRCTON --> NEUTRON + Pl+ (K > 1.20 GEVI ICOtHlNUEOl 

A; ASV~l'~TRY I (+1-(-11/(l+l+(-ll FOR POLARIZED lARGET IPOlAR!ZATICN POSITIVE Al~~G KIGA~MA) X P(~ESONI I 

~ F• -T IHTA li"ESONI 
GEV GEV GcV•414<2 ("I LAB A REF 

s.oo 3.20 II c.0.200 s.s4 l.62 l #-. l 'Iv +-.120 184 
# o.osoo u. 10 3.253 N-.340 •-.110 184 
# 0.1100 l6.21 4. 766 #-. 380 •-.110 184 

• o.3200 22.30 6.5<;4 ¥-. 560 •-.140 184 

• 0.6200 31. 2it q.340 #-. 710 •-.150 184 
# 1.0200 4G.40 12.;17 11-.400 ·-· lllO 184 

16.00 5.56 # o.o.wo 3.00 .5(J64 •-.250 +- • .240 1134 
# c..oaou 6.Cl i .o 14 M-, 720 +-,1.lO lfl4 
N o.1coo 8.50 1.436 •-.660 +-.120 184 
# o. 3100 ll.84 2.004 N-. 590 •-.1qo 184 
II 0.6100 l6.e4 2.a2s 11-.360 •-.zoo 184 

# s NU"'ER!CAL VALUE FROM TAALE ~ • VALUE REAO FR~M DIAGRAM P ~ PRELIMINARY nATA 
UNlllARKEO CROSS SEC T!ONS t ANGLES AND T VAL IJE S ARE ,CAlCULA ff.O FRUM THE OU ANT IT I f.S GI VFN RV THE AV THOR IS I. 
ANGLES ARE HI OfGREES; Cl" ANO LAB ARE' C!::NfER-OF .;ASS ANO LAllOAATORY SYSTE1<4; E• • C"1 F.NERGY. 
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Cll2: GAHHA + PROTON --> PROTON + Pt ZDG IK > 1+21 GEVI 

1'2 0.9393 GEV 
1'3 0.9383 GEY 
~4 O.l350 GEV 

TOTAL CROSS SECTION NO DATA fO BE LISTEO 

D IFF ERENHAl CROSS SECTION 

K E• -T Tt+flA OIESDNI D SIG/D T ID SIGIO Tl•IS-M••2l••2 D SlG/O OMEGA CCMI REF 
GEV GEV GEV**2 CH LAB HU BARN/GEY .. 2 MU BARN•!;EV**2 MU 8AltN/STERAD 

1.21 1+78 o.4o:n # 6C.CO 33.63 7.40 •-l.09 38+2 •-5.62 # .950 +-.140 nl 
0.5267 • 69. 7() 40.02 9.19 +-1.01 47.'t •-5.22 II l. le •-.130 231 
0.8079 II 90.10 s5.20 4.99 •-.545 25.7 •-2. 8 l • .640 •-.1ooe-01 231 
0+9562 #100. 70 64.32 5.14 •-.390 26.5 •-2.01 ' .660 +• .500E-Ol 231 
1.0889 1110.50 n.74 5.38 +-. 701 27.7 •-3.62 • .690 •-+900E-Ol 231 
1+2157 #120. so ai,. 51 S.92 ·-· 545 30+5 •-2.81 " .160 +-.700E-Ol 231 
1.3334 #13(>. so 'l7+05 7.17 •-+623 37+0 •-3.21 • .920 +-.eooe-01 231 
1.4367 #141.40 111. 7 1+19 +-.623 40.2 +-3.21 • 1.00 +-.800E-Ol 231 
l.5110 #l 50.9CI 126.5 8.88 •-1.0'l 4').8 •-5.62 " 1.14 ·- .140 231 
1.5666 11160. 50 143.0 l(l.8 +-1.01 55.4 +-5.22 ' 1+38 •-.130 231 
1.6011 #l ?C.20 l l>l. 0 12.7 +-1.48 1>'5.5 +-7 .6 3 f. 1+63 •-.190 231 
l.6128 #180.00 iso.o 12.5 +-. 530 64.7 +-2.73 " 1+61 +-+6flOE-Ol 47 

l •. n 1.79 0.8238 i 90+00 54. 95 5.07 •-.458 27+0 +-2.44 41 .66',; +-.600E-Ol 6 
l.64 75 @180.00 180.0 8.20 •-.198 43.7 •-t .06 i 1+07 +-.260E-Ol 74 
1+6475 USQ.OC teo.o 11.e •-.404 63.0 •-2.15 II 1.55 +-.510E-Ol 47 

1 . 25 l +80 1.682'3 naa.oo iao.o 10+5 •-.366 sa.o +-2.01 II l +41 +-.490E-Ol 47 
1.26 l +110 0.9499 ~ 90•00 54.45 3. 77 ·-· 325 21.1 •-1. 82 ,;) .510 •-.440f-Ol 6 
1.27 1.81 1.7171 Gll80+00 180.0 9.05 +-.256 51.4 +-l.45 a 1+24 +-.150F.-Ol 74 

1.7171 11180.00 lav.o 13.2 +-1.00 74.9 •-5+69 II 1.80 +-.137 47 
1. 29 1.82 1.7520 nao.oo 180.0 10.5 •-. 983 61.4 +-S,76 II l.46 .-.131 47 
l.30 1.82 o .• 8848 ti 90.00 53.94 4.25 •-.561 25.3 •-3. 34 iii .599 +-.790E-Ol 6 

l+ 7695 nao.oo 180.0 11. 8 •-l. u 10.2 •-6.72 • 1.66 •-.159 47 
1.31 1.83 1. 7 870 11180.00 180.0 11.9 •-.689 71+6 +-4.16 • 1.69 +-.980E-Ol 47 
l.32 1.63 l.8045 iii 180. DC 190.0 9.07 •-. ltll 55.7 +-1.11 a 1.10 +-.260E-Ol 74 
1.34 1+84 0+9198 i 90.00 53+44 1. 70 +-.see 23.4 +-1.11 ~ .S41 •-.960E-Ol 6 

1.8395 #180.00 180.0 10.5 •-.991 66.5 +-6.26 • l.54 +-.145 47 
1.36 1+95 Q.0566 # 20.00 10.13 14+5 •-1.27 94+3 +-8. 30 II 2.16 +-.190 5'l 

0+1256 # 10.00 15+34 15·4 +-1. 61 100. +-10. 5 • 2+30 •-.240 5'l 
0+2193 II 4C+OO 20. 73 tz.o +-.111 79.2 +-4.80 " 1+79 -.110 51 
o.4687 ti 60.00 12.32 l.ts +-,6U3 20.5 •-3.93 • +470 +-+900E-Ol S3 
0.4687 a 60.<io 32.32 3. 39 •-.308 22.1 +-2.01 il • 506 +-.460E-Ol 6 

1.37 1.96 l. 8921 <ill&0.00 180.0 9+68 •-.173 57.4 •-l.14 iil l. l 1 -.260E-Ol 711 
l+8'l21 #lSO+OO 180.+0 11.0 +-.565 12.9 •-3. 73 • l+66 -.a5oe-01 47 

1.41 i.0a 1.9625 a1so.oo 180.0 8.31 •-.166 511.2 •-1. 17 di 1.30 +-+260f-Ol 74 
l.42 i.08 1.9801 ueo.oo 180.0 10.3 +-.6"1 n.o •-4.55 • 1.62 +-.101 47 
1.44 1.89 1+0077 d 90+00 52.24 3. 76 ••.237 :21. 5 •-1.73 a +603 +-+ 380E-Ol 6 

2+01!>4 nao.oo 180.o 9.04 •-.917 66.0 +-6.69 II 1.45 +-+ 147 47 
1.45 1+90 0+5083 Cl 60.00 n.61 2.29 +-.142 16+9 •-t .05 iil a3TO +-.:230E-Ol 6 
1+46 1+90 2.0508 il8o.oo 180.0 6. 96 .-.190 52.3 •-1.43 il 1+14 •-. 3 lOE-01 11t 

2.0508 uso.oo 190.0 9.01 +-.784 69.l •-S. 9'> • l.48 •-.129 47 
1.50 1.92 2.1216 <118().00 180.0 5.'~6 +-.194 47.4 •-1.45 ;;i 1+01 .-. HOE-01 74 
1.53 1+94 1+0874 iii 90.00 51.23 3.54 •-.156 2'1.2 +-t.29 a .613 +-.270E-Ol 6 
1.55 1.95 2+2103 #180.00 180+0 .r,.41 +-.199 37.3 •-1. 68 Iii .776 +-.350E-Ol 74 
1+56 la95 2.22e 1 uao.oo 180.0 5. 87 •-.530 50.l +-4.54 II 1.04 +-.'HOE-01 47 
1.57 1+96 2+2459 uao.oo 180.0 4.45 •-.257 38.6 •-2.23 • • T95 +-.460E-Ol lt1 
1. 58 l.96 t.1319 iii 90.00 50.69 3.40 •-.111 29+9 •-.976 i .613 +-.2ooe-01 6 
1.59 1.97 0.5704 @ 60.00 30.59 t.17 •-.no 10+4 +-.981 i .212 +-.zooF.-01 6 
l.60 l .. 91 2+2993 <i180+00 1ao.o 3.60 +-.191 32.'t •-1. 7 2 a .659 •-· 350E-Ol 74 
l.62 1+98 1+1675 QI 90+00 50+27 3.03 ·-·1'19 28.U +-1.19 a • 563 +-+240E-Ol 6 
1.65 l.99 2+3885 Oll80.00 160+0 2+93 •-.163 28.l •-1.56 <ii .557 +-.HOE-01 74 
1466 2.00 2+4064 #180+00 160+0 2+79 +•.188 27. l •-t.82 • • 535 •-.360€:-01 47 
1.67 2.00 l. 2121 i cio.oo 49. 71 2. 71 •-.161 26.6 +-1.58 iii +523 +-+ 310E-01 6 
1.68 2.0 l 2+4421 11100.00 leo.o 2.01 ·-· 216 19.9 •-2.15 ,, .390 +-.420E-Ol 47 
1.70 2.oz 2+4779 ;;n eo. oo lao.o 2.18 +-.223 22.2 •-2.27 a .430 +•.440f-Ot 74 
1. 72 2+03 1.2569 ii 90.00 49.2? 2.H •-.195 24.l +-2.01 iii .462 +-+390E-Ol 0 

2.5138 uso.oo 180.0 1. 71 ·-· 205 17.9 •-2.14 # .343 +-+410f.-Ol 47 
l. 74 2.oi, 2.5490 il80.00 180.0 1.67 •-.151 11.e +-1+6] iii .338 +-. HOE-01 74 
l . 75 2.04 2.5676 uso.oo uo.o 2.03 •-.147 21+9 +-1.59 II .415 +-.300E-Ol ltT 
l.78 z.05 1.3107 a 90.00 49.70 2.17 •-.192 24.2 •-2.03 a .452 •-.380E-Ol 6 
1 . 83 2+09 1.3557 a 90.00 48.24 3. ll •-.139 36. 7 •-l.64 i .672 +-.300E-Ol 6 
1. 86 2.09 2.7654 #180.00 190.0 1.04 +-.T27E-01 12+6 +-.896 • • 228 +-.160E-Ol 47 
l . ee 2.10 1+4007 a 90.00 47.79 1.26 +-.1oe 15+6 +-l. 34 iii .2110 +-.24-0E-Ol 6 

0.1004 a 60.oo 28.75 .785 •-.eore-01 9+77 •-1.00 @ .1 T!) •-.190E-Ol 6 
2. 8(J 14 #180.00 uo.o .902 +-. 942E-Ol 11.2 •-1.17 II .201 +-.21oe-01 lt7 

1+9()+- 0.12 z. ll a 1.0000 n.oo 36.31 i +575 ·--126 7.31 +-l.60 .129 +-+ 283F.-Ol H 
l.9o•- o.oe 2.ll iil t.5000 '13.39 50.21 a 2+38 •-.21t7 30+2 •-3.14 .536 +•+557E-Ol 37 

la90 2.11 1+4189 a 90.00 47+61 1.10 +-.797E-Ol 14.0 •-1.01 a .249 +-.1eoi:-01 6 
l.92 2.12 2+8736 #180.00 180.0 +810 +-.1ooe-01 11.3 +-.909 II .199 +-.160E-Ol 47 
1.94 2.13 2+9091 #180.00 iso.o .121 •-.950E-01 9+56 +-1.26 • .167 +-.220£-01 47 
1.96 2.14 1+4730 a 90.00 •H.10 .994 •-+141 13+4 +-1.90 i .233 -.noe-01 6 

1.99+- 0+13 2+ 15 i 1.0000 l0.70 3't.31 iii .398 •-«noe-01 5.55 +-l.30 +946E-Ol•-.221E-Ol H 
2.00 2.15 $ 0.0000 II o.oo .o II 2.04 +-.410 2a.1 +-5.77 .490 +-.985E-Ol 149 

II 0.0150 II 0.00 3.509 ' 2.96 •-.440 41+7 +-6.20 • 711 +-.106 149 

" 0.0510 II 15.00 6.508 11 4.73 ·-·650 66.6 +-9.16 1+14 •-.156 149 
II 0.0910 II 20.00 e. 745 • 5+77 •-.460 e1.1 +-6.lt9 lo39 .-.110 149 
II 0.1410 II 25.00 10.97 # 5+19 +•.490 7~.1 •-6.90 1+25 -.ue llt9 
II 0.2020 • 30.00 13.25 II 4.43 +-.340 62.4 •-4.79 l.06 +-.e11e-01 1"9 
jj 0+3530 • 40+00 11.93 II 2.11 •-.290 39.0 •-4.08 .665 +-a697E-Ol 149 

' 0+5390 II 50.00 22.as II l.63 •-.190 23+0 •-2.69 .~91 -.45M:-01 149 
2.00+- 0.10 2.1s i 0+5800 52.01 23.95 

·- 0.0600 +- 2.90 •-1.oi87 i .749 •-.<!69 10· 5 +-:I. 79 + 179 +-.644E-Ol 37 
2.00 2.15 • o. 7550 II 60.00 28.10 II .650 •-.180 9.16 •-2.54 +156 •-.4321!'-0l 149 

2.00+- 0.10 2.15 ti o. 7800 61.19 2e. 79 
·- 0.0100 - 3+04 +-1.661 OJ .385 +-. 7lOE-Dl 5.42 +-1.00 .922e-01+-.11oe-01 37 

I a NUMERICAL VALUE fROM TA8lE iii • VALUE READ FRON O[AGRAH P a PRELIMINARY DATA $ • FOR OETAllS SEE REFERENCE 
UNMARKEC CROSS SECTIONS• ANGlES ANC T VALUES ARE CAlCUlATEO FROM THE CUANTITJES GtYEN BY THE AUTHORCS). 
ANGLES ARE IN OEGREES; CH ANO LAB ARE CENTER-OF MASS ANO LABORATORY SYSTEl'I; E• • CM ENERGY. 



1'2 O.'H83 GEV 
~3 0.9383 GEV 
1'4 o. 1350 GEV 

K 
GEV 

2 .oo+- 0.10 

z .OO•- 0.08 
2 .00+- 0.10 

z.02 
2.03 
2.05 
2.06 
2.oe 

i .oa+- o.oa 
2 .12 
2, LS 

2.15+- 0.08 
2.15 
2-16 

2.10+- o.oa 
2.18 

2. l 9 

2 .21 
2.22 
2.23 
2.24 

2.26 
2.28 

2 . 30 +- 0.09 
2.30 
2.31 
Z.33 

2.34 
2. 3S 
2.36 
2.39 

2 .40+- 0.21 
2.40 
2.42 

2 .42+- 0.01 
2.44 
2.46 
2. 47 
2.49 

2.50+- 0.10 

2.50+- 0.11 
2. 50 +- 0.10 

2.50+- 0.01 

2.50•- 0.10 

2 . 50 
2.51 
2. 57 

2 .58•- 0.14 
2 .60+- 0.10 

2.60 

2.61 
2.62 

E+ 
GEV 

2 .15 

2.B 
2.15 

2.16 

2.16 
2.t 7 
2.11 
2.10 
2.19 
2.19 
2. zo 
z.22 
2.22 
2 .22 
2.22 
2.22 
2 .23 

2.24 
2.25 
2.25 
2.25 

2.26 
2.2.7 

2.2a 
2.28 
2 . 28 
2 .zq 

2.30 
2.30 
2.3(, 
2.32 

2 .32 
2. 32 
2 . 33 
2 . 33 
2 . 34 
2 .34 
2.35 
2.36 
2.36 

2 .36 
2.36 

2,36 
2,36 

2.36 

30 

Cll2: GA MMA + PROT CN --> PROTON + Pl lERC IK > 1.21 GEVI lCDNTlNUfOI 

-T 
GEV**2 

Ol 1.0200 
·- 0-0900 

4 l.3100 
+- u.1100 

iil 1. 5000 
., t.5700 

•- o.noo 
~ l.6900 

+- 0.1000 
o.7591 
3.0l6't 
l-5272 
3.0726 
3.1088 
o.1a1e 
J.58l b 

.ii 1. 5000 
3. 2358 
l.61t52 

a 2.oovo 
3.2903 
t.6543 

• 4,oooo 
0.8362 
3.3449 
1.6816 
3.3631 
J.6997 
).It 117 
3.lt359 
1. 7271 
3.4541 
l.745 3 
1. 7635 
3. 5Z70 

Ql 2.0000 
3, 5635 
3. 5el 7 
o.90<t6 
1. 8091 
3.6lf\2 
).6364 
1.e 211< 
1. 8 365 
3. 7277 
3. ?271 

a 1.0000 
3.0GOC. 
1.8913 

' 4.0000 
l.9096 
1.9279 
3.B7't0 
3.9 106 

• o. 7200 
•- u.o6ov 

o.9s22 
~ !.uLOO 

•- c.1000 
ii) 1.3200 

•- c.1200 
Ql 1.5000 
6 1.6500 

+- 0. 1200 
iii 2.0000 
ij) 2.3300 

+- C.1400 
QI 2.660C 

+- 0 .1 500 
a 2.9700 

+- O.!JOO 
i 3. 2100 

+- 0.1200 
~ 3.4700 

·- 0.1 200 
iil 3.BOOC 

·- 0.1200 
l.9 6<t5 

ii 3.0000 
2.0286 
4,0511 

~ 1.0000 
QI 2.0000 

1.0000 
4.1121 
it-ll05 
1.0312 
2. 0744 

DlfFERENTIAl CROSS SECTION 

T14ETA <MESON I 
C!-4 LAB 

71.19 
- 3.62 

az.54 
·- 4. 22 

a<;. 15 
92.46 

+- lt.95 
97.05 

·- 3.84 
QI 6C.Cti 
1180.00 
QI 90.00 
#I eo.oo 
ueo.oo 
iii 60. 00 
iii <;O.oo 

67 .12 
Ill 9G .oo 
.. <;(i.00 

102.55 
neo.oo 
• 90. 00 

180.00 
OJ 6C.uo 
#tao.oo 
41 'J(J.00 
uao.oo 
iii 90.00 
neo.oc 
ueo. oo 
iii ~o. oo 
#180.00 
iii 9Ci.vO 
ii) 90.00 
111eo.oo 

97.14 
1160. 00 
uec.oo 
iii 6(J. OU 
iii 9C.GO 
#180.{;(J 
#180. 00 
iil 90.CO 
iii 9C.OC 
H80. 00 
HS0.00 

62.49 
126.99 

GI 90.00 
180.00 

OI 90.00 
OI 9G,OO 
#180.00 
ueo.oo 

?C.74 
·- 2.26 

a: 6,.00 
60.&5 

+- 3.35 
7(;,91 

+- 3.11 
76.H 
80 .87 

·- 3.55 
91.13 

100.64 

·- 4.16 
l \O. 74 

+- 4+68 
lU..'15 

+- 4 .4 3 
131.66 

·- 4. 7 l 
l4C.<B 

+- 5.49 
15':i.63 

+- lCJ.07 
GI ~c.c.c 

L 21. 34 
4 90 . 00 
uao. oo 

5~.48 
ee.52 

111. 3 3 
#180.UO 
#180.00 
41 60.00 
i 90.00 

34 .50 
+-2.157 

H.65 
+-2.au. 

46.62 
48.b't 

+-3. 697 
52.16 

•-3.030 
28. 03 
180.0 
46.5~ 
180.0 
180.0 
21.n 
46. ll 
44.12 
180.0 
45.56 
55 .27 
180.0 
lt5.49 
180.0 
27.16 
LRO.O 
45.26 
160.0 
.. s. u 
ieo.o 
180.0 
44.89 
t8o.c 
44.71t 
44.60 
u10.c:. 
49 , 7(, 

1ao.o 
180.0 
2b.46 
44.2'\ 
100.0 
160.() 
44.10 
44.CJ3 
l8C.O 
180.0 
21. 5<; 
71,3<, 
U.bZ 
1ao.o 
43,'t9 
43,35 
LSO .O 
L80,\i 
ll .28 

•-1.060 
25.n 
26.09 

+~t.6H7 

31,ft<; 
• -2 .C44 

~ ... 61 
n.25 

•-2.168 
43. 91 
5 1.06 

•-3.275 
59.40 

•·4.272 
6S .60 

•-4. 79l 
8Z. 62 

+-6.198 

' "· 65 +-8 .463 
1 JO.<t 

+-21 .aa 
43.C<; 
69.88 
42.64 
180.0 
25.2L 
41. 51 
64,90 
tao.a 
180.0 
25 .24 
H,B 

D SIG/O T 10 SIG/0 Tl+IS-M•+21**2 
MU BARN/GEV++Z ~U BARN+GE V++2 

a l. II 
i 1.94 

2.14 
.7 28 
.567 
.9<t6 
• 528 
"'t49 
.743 
• 179 

a 1.e4 
.396 
• 729 

• l.29 
... zo 
• 58 '1 

... 1 70 
• 645 
.413 
. 523 
.430 
.595 
.375 
.490 
.411 
.3)5 
• 3 64 
. 527 
.32l 

.;; • 383 
. :ns 
o't63 
• 816 
• 354 
.413 
• 346 
, 457 
.2.00 
.455 
.lt35 

a • 564 
;;: .1 ao 

.295 
0: • l 2"i 

.156 

.111 

.491 

.456 

~ • 5 31 

• 'l l3 
•• 259 

• 2 ll 
~ • 2 19 

01 . 278 

i .L 9U 

• • 21) 

a • t 56 

iii • 299 
. 2 26 

a .2t9 
• 138 
• 5 11 

OJ .4 93 

" .111 
Cl • 132 

,450 
.4 23 
• 642 
• 128 

•-. l 30 

+-.210 

+-.222 
+·.579E-Ol 
•-.662E-OI 
•-.535E-Ol 
•- .611 e-01 
+-.606E-Ul 
+-,442E-Ol 
+-.417E-Ol 
•-.192 
+-.350E-O l 
+-. 229E·O I 
+-.134 
+- .420E-Ol 
+-.60BE-Ol 
+-.21oe-01 
+-.564E- 01 
+-,301 E-O l 
+-.e•nii-0 1 
+-,262E-OI 
+-.1ase-01 
•-.HIE-OJ 
+-.622 E-O l 
+-.618€-0 l 
+-.291 E-Ol 
+-, 3<!6E-O l 
•-.11ae-0 1 
+-.463E-Ot 
+-. 500E-Cl 
•-. }89f.-CJl 
+-. 526E-tH 
+-.660E-0 l 
+-.660F.-O l 
+-.52l E-Ol 
+-.4lSE-0 1 
+·.37flE-O l 
+-, 271E-Ol 
+-.640E-O l 
+-.H7E-O l 
•-. B50E-o t 
+-«38oE-Ot 
+-. l 59E-Ol 
+-.240E-O l 
+-, 210E -O l 
+-.117 E-01 
+-.454 €·01 
+-,386 f·OI 

+-, 110 
•-.4eoe-01 

·-. 11 9 

+-. 330E~O I 
+-.4lOE-O l 

+-, 3ZOE-O l 
+-. 7.90€-0 l 

+-,42UE-O l 

+-.290 E-Ol 

•-.2 50E-lll 

+-.270E-Ol 

•-.2aoE-0 1 

+-.470E-O I 
+-. 240E·O l 
+-.340E-OI 
+-. l 36E-OI 
+-.465E- Ol +-. 510E-Ol 
+-.HOf.-01 
+-.240E-O l 
+-.397 E-Ol 
+-,426E·Ol 
+-. 515€-01 
+-.112e-01 

15.6 
27.'l 

30.2 
10.4 
a.01 
13.6 
7.66 
6.6.i. 
11.1 
11.9 
28.l 
6.27 
11.9 
21.11 
6.84 
9.67 
2.19 
14.1 
6.92 
8,A3 
7.26 
10.2 
6.51 
8.5R 
7.26 
5.91 
6.54 
9.65 
5.87 
1.11 
6 . 24 
8. 70 
15.6 
6. 77 
7.90 
6.6b 
8.89 
3.93 
9.15 
s.75 
lt.4 
3.65 
6.09 
2.66 
3.26 
2.39 
10.6 
9 . 96 

L4.2 
15. 2 

6.89 
5.70 

6.12 

3.15 

6.58 
lt.98 
4+86 
3, 21 
11.9 
ll .6 
4.2l 
3,14 
10.9 
10.1 
15.5 
3.09 

• - 2 .96 

+-3.13 
•-.824 
+-. 9.i.2 
•-.768 
+-.890 
+-.8<!7 
+-.661 
+- .666 
+-2 ,<B 
• -.553 
+~. 173 
+-2.18 
·-· 684 
+- ,998 
•-. 444 
+-.943 
•-. 503 
•-1. 51 
•-.442 
+-• .HB 
•-. 57'+ 
+-l . 09 
•- 1.09 
+-.5H 
+-.712 
•-.J26 
+-.848 
+-.'l3l 
+-.1B 
+-.989 
+-\.26 
+-1.26 
•-.996 
•-. 800 
+-. 736 
• - . 544 
•-l. 29 
•-.678 
•-1. 72 
+-,771 
+- . 534 
+-.495 
+- .463 
+-.292 
+-.976 
•-.1142 

+-2.42 
+-L . 06 

+-2.62 

•-. 726 
•-.907. 

+-. 10 4 
+-. 6 38 

+-.924 

•-.638 

+-.550 

+-.594 

+-1.0' 
+-.528 
•-.754 
+-. 317 
+-l .08 
•-1.20 
+-.786 
+-. 571 
•-.94& 
+-1.02 
+-1. 24 
+-. 271 

D SIG/D OOCEGA ICMI 
ICU 81\RN/STERAO 

.106 +-.311E-01 

.266 +-.276E-Ol 

.465 +-.484E-Ol 

,458 +-.503E-Ol 

.513 +-.532E-Ol 
01 , 116 +-. HOE-01 
M .137 +-.160E-Ol 
.1 .210 +-,lJOE-01 
f .129 +-.l 50E-Ot 
# .Ill +-.150E-Ol * .1as +-.11oe-01 
@ .196 +-.11oe-01 

.461 +-,48 3E-Ol 
I .102 •-.900E-02 
a .l9l +-.600E-02 

.ll8 +-.350E-Ol 
•• 110 ·- .1101;-01 
• .155 +-,1&0E-O l 

,447E-Ol+-.710E-02 
11 .225 •-. l50F.-OI 
• .110 +-.aooe-02 
01 .140 +-,240E-O I 
• .115 •-.1ooe-02 
01 .161 +-.500E-02 
# .102 +-.900F-02 
• .134 +-.l70E-01 
~ .tl3 +-.l70E-Ol 
~ .9?.0F-Ol•-.BOOE-02 
@ .101 •-.llOE-01 
@ .14a +-.sooe-oz 
# ,900E-Ol•-. t30E-OI 

.108 +-.142F-0 1 
• .950F.-01+-.11oe -01 
# .132 •-.l50E-Ol 
OJ .235 +-,190E-Ol 
@ .102 +-.! 90E-Ol 
i .119 +-.t50f-Ol 
# .lOOE 00+-.lZOE-Ol 
a .133 •-.tlOE-0 1 
a . 585E-Ot+-.e1oe-02 
• .135 +-. 190E-01 
• .129 +-.1ooe-01 

.167 +-.Z51F.-OI 
. 5JlE-Ol•-.ll 1E-01 

@ .889E-Ol+-.780F-02 
.388F.-Ol•-.7Z2E-02 

a .473E-01+-.700E-02 
; .342E-Ol+-.420F.-02 
# .t52 +-.l40E-Ol 
# .1 42 +-.l?OE-01 

• 202 
QI • 216 

.166 

+-, 343E-Ol 
+-. l 50E-Ol 

+-. 37 lE-Ol 

, 977f.-Ol+-.l03E-OI 
.aoeE-01+-.12ae-01 

.659F.-Ol+-.999E-02 
,694•-ot+-, 905F.·OZ 

,868E-Ol•-.tllE-Ol 

. 594E-Ol+- . 907E-02 

.665E-Ol+-.780E-02 

.446E-Ol+-.843E- 02 

.487E-Ol+-.9T4E-02 

.9J3E-Ol+-.147f-Ol 
~ .70AE-Ol•-.750E-O?. 

.688E-Ol+-.L07E-Ol 
a ,4q 6E-01+-.4ltOE-02 
# .165 +-,JSOE-01 

.159 +-.l65E-Ol 
. s1aE-01+-.1oae-01 
.412E-Ol+-.785f- 02 

M .150 +-.llOE-01 
# .139 +-.t40F.-01 
Gl .212 +-.170f-Dl 
i .422E-Ol+~,370E-02 

• ~ NUMERICAL VALUE FROM TABLE ms VALUE REAO FRO~ DIAGRAM P • PRELl~INARY DATA 
UN~ARKEO CROSS SECTIONS, ANGLES ANO T VALUES ARF. CALCU LATEO FROM THE QUANTITIES GIVEN AV THE AUfHORCS}. 
ANGlES AR E IN DEGREES; CH AND LAB ARE CENTER-OF ~ASS ANO LABORATORY SYSTEM; E• = CM ENERGY. 

REF 

37 

37 
37 

37 
6 

47 
6 

47 
't7 

6 
6 

37 
47 

6 
31 
47 
23 
'H 

b 
47 
23 
47 

6 
41 
47 
2'3 
47 
2'.l 

6 
47 
37 
47 
47 

6 
23 
41 
47 

6 
23 
lt1 
47 
37 
H 

6 
37 
23 
23 
47 
47 

37 
6 

)7 

37 

37 
37 

37 

37 

H 

37 

37 

37 
6 

37 
6 

47 
31 
37 
37 
47 
47 

6 
6 



1'12: 0.9383 GEV 
"3: O. 9383 GEV 
l''I: 0.1350 GEV 

K 
GEV 

2. 62 
2.63 
2.64 

2 .69•- 0.11 
2. Tl 
2. 12. 
2. 73 

2.74+- 0.19 
2. 74 

2. 15 
2.76 
2.78 
2 . 79 
2 . ao 
2.81 

2.e3 
2.85 
2.86 

2.87 
2.89 

2.90•- 0.22 
2,<l2 
2.93 
2. 'l6 
2.97 

2.98 
2 .99 
3.00 

3.00+- 0.10 

3.00 

3.00 
3.01 
3.04 

3.07 
3.08 
3.07 
3.09 

3.10 
3.ll 

3.16 
3.17 

3.19 
3.20.- 0 . 35 

3.21 
3,23 

3.24 

3.25+- 0.15 
3.25 

3.26 
3.32+- 0.10 

3.32 
3.3'1 

3.35•- 0.34 
3.3!> 
3.36 

3.37 
3.39 

2 .41 
.z.u 
2.1,2 
2.43 
z.41, 
2.45 
z,45 
2 .4 5 
2.45 

2.46 
2.46 
2.H 
2.47 
2.48 
2.48 

2.49 
2.so 
2.50 

z.so 
2.51 

2.51 
2.52 
2.53 
2.54 
2. 54 

2.54 
2.55 
2. 5s 

2.55 

2,55 

2.55 

2.55 
2.56 
2. ~31 

2.sa 
2.sa 
2.sa 
2.58 

2.62 
2 . 62 
2.63 
2 .63 

2.61, 

z.t:4 
2. 64 

2.65 
2.67 
2.67 
2.67 

2.68 
2.68 
2.68 

:n 

Cl l 2: GA MMA + PROTON --> PROTON + Pl ZERO IK > 1.21 GF.V I ICONTtNUEOJ 

4,lt,88 
lj.l67Z 
2.0928 

i 2.0000 
,.,3HO 
2.1662 
4o l507 

• 1.0000 
2.1846 
t,,]691 
4,]875 
2.2029 
l. l lOl 
4.4610 
4,4794 
2.2"89 
4. 4979 
,..5346 
2.2857 
4,59q 

"· 5897 
2.3041 
2.122 5 
'+.6450 

il 1.0000 
1.1751 

"· 71 86 
4.7739 
2. 3961 
4,7921 
2.'i0 54 
2."146 

' 0.0000 
• 0.0370 
• 0.01130 
' 0 ,1460 
' 0.2210 
' 0,)250 
# 0.5670 
II 0,8660 
0. l.020U 

+- 0.0900 
a: l.U800 

·- '" 1000 
II l. 2120 
M 1. 5950 
~ 4.0400 

+- 0.1500 
"·8"76 
4. 9029 
4.9213 
4.9213 
4.9766 
1. 2408 
Z.4983 
2.506T 
307601 
5. 0319 
2. 5252 
3.7876 
5.0504 
2.57l3 
5. 161 \ 
5.16ll 
5.1611 
5,1980 

i 1.0000 
2.6175 
2.6360 
3, 9539 
l. 3226 
5. 2904 

d: 2.0000 
3.9el6 
5.3oee 
2 .6637 

11 J,oooo 
5. 't382 
2.7376 
2. 7316 
4, 1064 

&i 1.0000 
5.'t<J36 
2.7561 
4,1341 
5.5121 
5. !'>306 
1.3919 

OI FF EKE NTIAL G~OSS SECTION 

THE TA (llESONI 
Cf!! LAP. 

1180.00 
ueo.oo 
ii <JO.CO 

96.37 
ueo.oo 
di 90.00 
neo.oo 

57. 32 
al 9C.OO 
#180.00 
#l80.00 
ii 90.00 
iil 60. 00 
11100.co 
#180.00 
a 90.00 
#180.00 
#180.00 
.. 90.00 
#180.00 
11180.00 
41 90.00 
01 'i0.00 
#180. 00 

55.35 
ii 60.UO 
#180. 00 
n ao. oo 
iil 90.00 
#180.00 
ii 90.00 
., 90.00 
• u.oo 
# 10 .00 
' 15.00 
• 20.00 
# 25.UO 
# 10.00 
# 40.00 
# 50.00 

54.64 
+- 2.61 

56. 36 
+- 2.84 

# 60.0li 
# 10.00 

131.97 
+- 4.77 

NI 80 • 00 
"180.00 
#180. 00 
#180. 00 
U8o.oo 
ii 60. 00 
ii 'I0.00 
iil <io.oo 
01120.00 
nao.oo 
ill 90.00 
iH2tl.OO 
"180.00 
o1 ~o. oo 
nao.oo 
uao. oo 
nao. oc 
~100.011 

52 . 27 
01 c;io.oc 
ii 90.UO 
11120. 00 
., 60.00 
#180. 00 

75.82 
:;n20 .oo 
#180.00 
• 90.00 

95.Cl9 
11180.00 
ii 90.00 
ii 90.00 
iill20.00 

50,80 
#180.0(; 
a 90.00 
41120.00 
#180.00 
#160.00 
• 60.00 

180.0 
160.0 
42.21 
39.60 
100.c 
41.73 
180.0 
23.60 
"1·61 
180.0 
180.0 
41.49 
24.64 
180.0 
180.0 
41.21 
180.0 
180.0 
40.98 
lso.o 
180.0 
40.Bl 
40.76 
180.0 
22.16 
24.15 
tao.o 
180.0 
~o. 33 
leo.o 
40.21 
40.22 
.o 
3.682 
5.539 
7.391 
9.288 
11. 22 
15.lS 
t9.3<: 
21.45 

+-1.169 
22.23 

+-1.289 
23.88 
28.76 
78.44 

+-6.224 
180.0 
lBO·O 
180.0 
180.0 
180.0 
23.62 
3'1.61 
39.70 
63. 66 
180.0 
39.60 
63. 7 2 
100.0 
J9.35 
tao.a 
180 . 0 
180.0 
180.0 
20.C3.' 
39. ll 
~9.0\ 

62.89 
21.12 
180.0 
30.84 
62.75 
tao.a 
38.87 
42.49 
190.0 
39,4<; 
38.49 
62.15 
19.00 
180.0 
38.40 
62.0Z 
180.0 
180.0 
22.68 

0 SIC/O T ID StG/D Tl•I S-M**21**2 
"U R~RN/CEV•• 2 llU 8ARN•GEV•• Z 

,424 +-.575E-OI 
.446 +-,452E-Ol 
.612E-Ol+- .991 E-02 

a .850E-Ol+-,1AAE-Ol 
.'t25 +-.437E-Ol 
,662E-Ol•-.609E-02 
.373 +-.231E-Ol 

@ .468 +-,t,80E-Ol 
.460f.-Ol+-.170E-Ol 
.406 +-,l45E-01 
.384 +-.516E-Ol 
.394E-Ol+-.456E-02 
.636 +-,283E-Ol 
.442 +-.704E-Ol 
.153 +-.2s2e-01 
.629E-Ot+-,503E-02 
.319 +-.36lE-Ol 
,357 +-.333E-01 
.1e1e-01•-.55oe-02 
.331 +-.l74E-Ol 
.235 +-.383E-Ol 
.l88E-Ol•-.191E-02 
.425E-Ol+-.352E-02 
.268 +-.Z16E-Ol 

a .413 +-. 4 30E-Ol 
.612 +-.588E-01 
0298 +-,320E-Ol 
,258 +-.263E-Ol 
.1oae-0 1+-.142e-02 
.254 +-,236E-Ol 
.259E- Ol+-.392E-02 
.126E-Ol+-.ll4E-02 

, 1.14 +-.290 
I 1.91 •-. HO 
, 3.48 +-.300 
' 2.43 •-.240 
g Z.14 +-.180 
q 1. 4 7 +-. 150 
f .430 +-.700E-Ol 
M .390 +-,80~E-Ol 

Ol • 378 

<i: • 383 * .390 
# .310 

+-,b70E-Ol 

+-.400E-Ol 
+-.aooe-01 
•-.aooe-01 

~ .129 •-.1soe-01 
.213 +-.207E-Ol 
.197 +-,333E-Ol 
.204 +-.204E-01 
,1aq +-.2a1e-01 
.237 +-.354E-Ol 
,443 +-.252E-Ol 
.250E-Ol+-.b57E-02 
.S59E-o2+-.108E-o2 
.15lF.-01+-.lbO E-Ol 
.140 +-.lSOE-ul 
.896E-02+-.746E-03 
.3b3E-01+-,871E-02 
.ll4 +-.l49E-Ol 
.134E-~l+-.342F.-02 
.141 +-,146E-Ol 
.134 •-. t70E-Ul 
.136 +-,146E-0 1 
.126 +-,1~5E-Ol 

i .282 +-.300E-Ol 
.468E- U2+-.10l f- Ol 
.534E-02 •-,548E-03 
,265E-01+-, 834E-02 
.352 +-.166E-Ol 
. 162 +-.190E-O\ 

@ .384E-Ol+-.910 E-02 
.2llE-Ol+-,402E-02 
.104 +-,947E-02 
.lOOE-Ol•-. 226E-02 

@ .102e-01+-.sooe-0 2 
.lit +-.l39E-Ol 
.920E-02+-.252E-02 
.397F-02+-.666E-03 
.174E-ul+-.505E-02 

~ .269 +-,420E-Ol 
.103 +-,137E-01 
.383E-02+-.365E-03 
.l69E-01+-.274E-02 
.107 +-.137E-Ol 
.932E-Ol+-.1B2E-01 
.204 --.115E-01 

10 .2 
10.9 
1.50 
2.11 
u.o 
2.30 
9.78 
12.4 
1.2 2 
10.7 
10. 2 
1.06 
17. 3 
12-l 
9.76 
t. 75 
6.86 
10.l 

o.s19 
9.54 
6. 78 

0 . 546 
1.25 
7.80 
12.2 
16.4 
9.02 
7.96 

0.336 
7.90 

0.810 
o.397 
36.l 
60.5 
llO. 
77.0 
67.8 
46.6 
1).6 
12.4 

12.U 

\ 7. . I 
12.4 
9.82 

4.08 
6.74 
6. 38 
b.65 
b.15 
1.aa 
14.B 

o.sJo 
o.1sa 
l. l A 
4. 73 

o.306 
1.24 
5.93 

o.413 
5.00 
4.H 
4.82 
4.50 
10 . 2 

0.110 
0 .1 96 
u .972 
l] . 0 
5.97 
1.43 

0.78 4 
; . a1 

0.375 
0,396 

... 3 1 
0.362 
0.156 
o.685 

10.6 
4.07 

0.1 52 
0.671 

4.26 
3. 73 
8.27 

•-1.3'1 
• - 1.10 
+-.243 
•-.lt79 
+-1 .11 
·- .159 
•-.606 
•-1.27 
+- .449 
•-.912 
+-1. 37 
+-.122 
+-.no 
+-1.93 
•-.697 
•-.140 
+-1.01 
•-. 938 
•-.157 
+-.789 
+-1.10 
+-, 554E-01 
• - .tOl 
•-.631' 
+-1.21 
+-1.n 
+-.966 
+-.812 
+-.440E-Ol 
+-.7B 
+-, 121 
+-.160E-01 
-9.19 
+-7.29 
•-9 .' l 
+-1. 6 l 
+-5, 70 
+-4. 75 
+-2.22 
• -2 .54 

+-2 .12 

+-l.27 
•-2.54 
+-2. 54 

+-.570 
• - .657 
+-1. OB 
•-.665 
+-.914 
+-1.17 
+- . 640 
+-.210 
+-. 362f-Ol 
+-.539 
•-.so7 
+-. ~54F-Ol 
+-.2'11 
+-.508 
+-.120 
+-.511 
•-.601 
t-.511' 
+-. 520 
+-1. oa 
+-,%6E-Ol 
•-, 20H-Ol 
+-. 306 
+- .615 
• - .102 
+-.338 
•-.150 
+-.~52 
+-.8"t7E-Ol 
+-.191t 
+-.536 
+-.992E-Ol 
+-,261F-Ol 
• - .198 
+-1.66 
•-.542 
+-, 145E-Ol 

·-· 109 +-.544 
+-. 7 27 
+-.466 

0 StG/O OMEGA ICHI 
ttU 8ARN/STERAO 

# .140 +-.190E-Ol 
M .148 +-,lSOF-01 
a • 204E-Ol+- • BOE-02 

,z89E-0\+-.639E-02 
# .146 +-,150E-Ol 
a • 304E-O l ._, 2 lOE-02 
II .129 +-, BOOF.-02 

.162 +-,l66E-Ol 
~ .16oe-01+-.s9oe-02 
• .141 •-.12oe-01 
• .134 +-.180E-01 
@ .t38E-Ol+-,\60E-02 
@ .225 +-,100E-Ol 
# .t57 +-.250F.-Ol 
# .126 •-,900E-02 
a .225f-Ol+-.160E•02 
# .114 +-.130E-Ol 
# .129 +-,l20E-Ol 
@ .660f.-02+-.200E-02 
f .121 +-,tOOE-01 
I .a60F.-Ol+-.1t,OE-Ol 
@ .690E-02+-,700E-03 
~ .157E-Ol+-.l30E-02 
• ,990E-Ol+-.BOOE-02 

.152 +-,\59E-Ol 
~ .229 +-.22oe-01 
# .112 +-.120E-01 
# .990F.-01+-,lOOE-Ol 
a . 4 \ZE-02+-.S40E-03 
# .970E-Ol+-,900E-02 
a .992F-02+-,150E-02 
ii .465E-02+-,440E-03 

.'140 +-.112 

.737 +-.887E-ot 
1.34 +-.116 
,937 •-.926E- Ol 
.87.6 +-.694f.-Ol 
.567 +-.579E-Ol 
.166 +--.270E-OI 
.150 +-.309E-Ol 

.146 •-.2s8e-01 

.1411 +-,154F-Ol 

.\50 +-,309E-Ol 

.120 •-.309E-Ol 

.496f.-Ol+-.694E-02 
# .a20E-01•-.eooE-02 
• ,7lOE-Ol+-,130F-OI 
N .aooe-01+-.aooe-02 
# .1'40E-Ot+-.llOE-Ol 
# .940E-Ol+-,140E-Ol 
a .176 +-.lOOE-01 
~ .990F.-07.•-.260E-02 
m .223E-02+-.430E-03 
@ .l40E-OI+-.640E-02 
# .560E-Ol+-.600F.-02 
Ol • 36lE-U2+-, :IOOE-03 
~ .l46E-Ol+-,350E-02 
# .TOOE-Ot+-,bOOE-02 
@ .550 E-02+-.l40E-02 
f .saoE-Ol•-.&OOE-02 
• .550 E•Ol+-.700E-02 
f .560E-Ol +-,600f.-02 
I ,52oe-01.-.600E-02 

.116 +-,lllE-Ol 
a .1 95F.-02•-.1t20F. - 03 
a .2Z4E-02+-.230E-03 
a .lllF-01+-.350F-02 
a .t46 +-.7 00E- 02 
• .680E- Ol +-,BOOE - 02 

• l 62E-O I+-, 384F.-02 
• .a90E-02+-.t70~-02 
# .1+40F-O I+-• 400F.-02 
~ .425E-02•-,960E-03 

.441E-02•-.216E-02 
# .480E-Ol+-,600E-02 
@ .40IE-02+-.ll0f-02 
~ .l73E-02+-,290E-01 
@ .760F.-02+-.220F-02 

.116 +-,\82F-Ol 
# ,450E-01+-.600E-02 
@ .168E-02•-.160f.-o3 
N ,740E-02+-,120E-02 
# ,470F-Ol+-,600F-02 
I .4lOE-Ol•-.eooF-02 
a .905E-Ol+-.510f-02 

REF 

47 
't7 
23 
37 
H 

6 
47 
n 
23 
47 
47 
23 

b 
47 
lt1 

6 
1-1 
47 
23 
47 
47 
23 

6 
'>7 
37 

f, 

'17 
.. 7 
23 
47 

6 
2l 

l49 
H9 
149 
149 
149 
149 
149 
149 

37 

37 
149 
149 

37 
47 
47 
47 
47 
47 

6 
6 

23 
23 
47 
23 
23 
47 

6 
47 
47 
47 
lt1 
37 
23 
23 
23 

6 
47 
37 
23 
47 

6 
H 
47 

6 
n 
73 
37 
47 
2'1 
2l 
47 
47 

6 

# = NUMER1CAL VALUE FROM TABLE a s VALUE READ FROM DIAGRAM P • PRELIMINARY OAT4 S : FOR OfTAILS SEE REFERENCf 
UNMbRKEC CROSS SEtTIONS, ANGLES A~C T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN 8Y THE AUTHORlSI. 
ANGLES ARE IN DEGREES; CM ANO LAS ARE CENTER-Of ~ASS AND LABORATORY SYSTEM; E• - CM ENERGY , 



M2l 0.9383 GEV 
~3: O. H83 GEV 
1'4: 0.1 350 GEV 

" GEV 

3 .39+- 0.15 
3.43 

3 ·"" 3.46 +- 0 .10 
3.47 

3.47+- 0.10 
3.47 

].4'1+- 0.3 4 
3.'t9 

).50+- 0.10 

3.50 
3.51 
3.55 
3.56 

3.58+- 0 .11 
3.bO 
3.61 

J.6H- O.lJ 
3.68 

3.6'l+- o.29 
3.70 

3. 73+- O. l't 
3. 75+- ().'t3 

3.76 
3. 79 

3.83 
3.88+- o.te 
3.90+- 0. 22 

3.90 

3+'H 
.3.93 

3 . 94 +- 0.49 
3 .96+- o.oq 

4.00 

4.00+- 0.10 

4.00 

4.00+- 0. 10 

4.00 

4.00+- 0.10 

4.05 
't.07 

4.07+- o.21t 
4.c,e+- 0. 21 

4 .10 
4,12+- 0.11 

4.20 
4.21+- o.62 

E* 
GEV 

2.69 
2 . 70 

2.12 
2.1l 
2.12 
2.12 
z.12 
z. 73 
2.73 

2 .73 

2.73 
2.73 
2.75 
2.15 
2.76 
2.76 
2. 77 

2.11 

2.1a 
2.79 

2.79 
2.eo 
2.e1 
2.e1 
2.82 
2.83 

2.64 
2. 86 
2.86 
2.86 

2. 87 
2.01 
2.sa 
2.88 
2.90 

2.90 

2 . 90 

2o9U 

2 . o;o 

2.91 
2.92 
2.92 
2.92 
2.<;3 
2.93 
2.GJ6 
2.97 

32 

C llZ: GAMMA + PROTON --> P~CTON + Pl lE~O IK > l.21 GEV I (CONT!NIJEOl 

-t 
GEV**Z 

i> 2.0000 
5.6416 
5.6416 
2 .6486 

GI 4.0000 
2.8578 

a 3,0000 
4,2867 

il 1.0000 
2.8763 
4 . 3145 

GI 1. 0200 
+- o. oc;ioo 

di 1.4100 
+- 0.1200 

Ol 2 .0200 
+- 0.1800 

GI 3 . 0300 
•- o, 2uoo 

., 3.9800 
+- o. 2000 

5.71U 
1.4474 

QI 2.0000 
2.9411 

o 4.00UO 
5.95b3 
Z.9874 
4.4811 
l.0059 
4.5089 

• ~ . oooo 
l.'5261 
3. 0522 

~ L. 5000 
6.1415 

al 2.0000 
• 1.0000 

3.121>4 
3.1542 
3 .1542 
l.S956 

il 2.00CIO 
<l 1. 5000 

3.2 562 
b . 512'> 
).2655 
3. 2840 

Ol 1.0000 
{i 4,0(JOO 
s 0.0000 
s 0.0005 
I 0 . 0020 
s o . 0046 
II 0.0090 
# 0.0510 
# 0.0800 
# 0.1150 
M 0 .1560 
• 0 .20it0 
# 0 .3160 
II 0.4520 
dl 0.55UO 

+- 0.0600 
• 0.6ll0 
II a. 7900 
' 0.9890 
a l. ooov 

+- 0.0800 
1.0600 

+- O.lOO(J 
# 1.2060 
II 1.4400 
• 1.6860 
a 1. 9600 

+- 0.1 500 
a: 2 .1200 

+- 0.1000 
., 4 .0200 

·- o. 2100 
3.3954 
3.4140 

OJ 4.0000 
.. 2.0000 

6.8836 
., l.5000 

7.0694 
• 1.0000 

DIFFERENTIAL CRCSS SECTION 

THETA (MESONI 
CM LAB 

13.13 
#180,00 
NlS0,00 
o1 90 .00 

113. 92 
.. 90 . 00 

92.90 
;120.00 

49. 54 
a 90.00 
Ql1ZO.OO 

,9.74 
+- 2. 34 

5<;.21 
·- 2, 77 

12.~8 
+- 3. 1 s 

~2.S2 

·- 3.98 
112. 36 

+- 4. 30 
#!BO.CC 
., 60.00 

71.47 
a ~o .oo 

110,66 
ii 80. co 
., 90.00 
@12u.oo 
OI 90.00 
@120 .1)0 

a~ .10 
a 60 . 00 
iii 90.00 

59. 5'1 
ueo.uo 

6<;.2'1 
47.56 

@ 90 . 00 
a 90. 00 
~ 9{.;.0(; 
Oi 60.00 

07.61 
57.46 

0: 90,00 
uao . oo 
a c;io.oo 
iil 90.CU 

46.25 
102.C.3 

• o.oo 
• l.oo 
f 2.00 
• 3. 00 
• 4.25 
• 10.co 
# 12.50 
# 15.00 
# 17. 50 
M 2G.Ci0 
• 25 . 00 
• rn. oo 

33.31 
·- l. 87 

11 35 .oa 
M 40 .ao 
• 45 . 00 

45.48 
·- 1.92 

46.<;0 
•- 2. H 

II 50.00 
f ss .oc 
• 60.00 

65.52 
·- 2. 62 

68.50 
·- 2.<l4 

101.60 
+- 3.67 

;; 90 . GC. 
ii 90. 0U 
loo. 12 
65.53 

#180.00 
55 .bl 

"'180.00 
44 . 52 

29 .23 
1so.o 
100.0 
J7 . 'l5 
55. 64 
37. 90 
39. 74 
bl .32 
18 . llt 
37.81 
6 Lol9 
18.06 

+-.9513 
22 .01 

+-1.211 
28.25 

•-t.855 
1~ . 6l 

•-2. 529 
54.Cll 

+-] . H4 
1ao.o 
22. 35 
27.52 
n.51 
H.13 
180.0 
37, 30 
60 .41.> 
37.Zl 
60 .34 
31 . Ub 
2 1.<n; 
37. 01 
21.79 
180.0 
25.SS 
16.!lb 
36 .66 
36. 56 
)6. 56 
21.53 
24. 71 
20 . 36 
)b .13 
180 . 0 
lb.10 
3b .02 
lb. !J3 
4 3, 62 
.o 
.3HO 
. M6S 
.9700 
1.35A 
3.243 
4.070 
4.892 
s. 7l4 
6. 55 7 
e.226 
q , q37 
11.05 

• -.6524 
ll.6$ 
l1.4R 
15.32 
15.43 

·- . 7163 
15.S~ 

• - .8824 
11 .22 
19.!'l 
21. 24 
23, 4<; 

+-l.234 
24. 81 

•-l.325 
43 .15 

+-2. 549 
35, 57 
35 .50 
41 . 92 
23 . 33 
180 .0 
19.20 
160. ll 
14. 98 

0 SIG/OT lO SlG/O TJ•(S-M•• 21••2 
14U llARN/GEV••2 Hll 8ARN•t;EV••2 

, l72 E-<Jl•-. 910f.-02 
.95BE-Ol+- . 134E-Ol 
.846E-Cl+- . ll lE-Ol 
.922 E-~2+-.179E -02 

a . 480E- OJ+-.lOOE-Ol 
.38GJE-02•-.74BE- 0 3 

• . 137E-Ol+-,45UE-02 
.123E-Ol+-.41SF-02 
.230 •-.440f.-Ol 
.310F.-02+-.415E-03 
.105E -O l•-.240E-02 

• • 237 +-. HOE- 01 

+-.270E-OI 

Z .l83f-Ol+-.490E-02 

a • 10 ... f - Cl +-. llOE- C2 

~ . 420E-Ol+- .910E-02 
.523E-Ol+-.b53E-02 
.142 •-.l llE-01 

@ .345E-01+-. 640~-02 
. 8 12E-O?.+-.l69E-02 

a .\75E-Ol•-.470E- 02 
.654E-Ol+-. 844E- 02 
.488E-02+- , 862E-03 
.612E-02+-.l49E-02 
.41BE-02+- .397E-03 
.10UE-Gl+- . 230E-02 

• .780E- 02+-.370F.- 02 
. 103 +- . ll7E- 0 1 
, 609F.- 02•-. 144E-02 

a ,127 +-.~UOE-01 
.982E-Ol+- . 818F.-02 

@ . 28 3E-Ol+-.680E-02 
~ ,1 g7 +-, 270E-Ol 

.1!8 E-02 +- .563E- 03 

. 17t E-02+- . 339E- o3 

. bOOE- 02+- , 141E-02 
, A68 E-Ul•- . t20E-Ol 

@ . 2ulf-Ol+-.450f-02 
~ .127 +-.2bOE-Ol 

. 430 E-02+-.l64E -02 
o713E-Ol•-.772E-02 
.292E-v2•-.693E-03 
.291E-L2+-. 689E- 0 3 

~ . 224 +- , 440E-Ol 
d .101E-Ol+-, 160E-02 
M l .17 +-.150 
M .690 +-. 330 
• • 710 +-. 110 
r . 680 •- . uu 
• 1.11 +-.130 
K 1.62 +-.190 
" 1.91 • - , 9UOF.-Ol 
• 1. 77 +-. 130 
M 1 .7G +-.l90 
# J. 28 +-.130 
r .760 +-.900E- 01 
# .34U +- . 600 E-Ol 

.. . 292 
.zeo 

A • 300 
•• 320 

QI . 245 

+-. 9'lOE-01 
+-. 600E -O l 
+-. 700E-Ol 
•- . 60<.JE--O l 

+-, HOE-01 

Ol .174 +-.310E-Ol 
~ . 260 •-.400E-OI 
r . 260 +-. 60CIE-Ol 
I .600E- Ol+-. 3UOE- Ol 

~ . 203E-Ol+- .600E-02 

@ ,26?.E-Ol •-.50UE-02 

a .asoe - 02+-.16oe-02 
. Z44E- 02+-.592E-03 
.Jb2E-02•-.405E-03 

i . 6lOE-U2+-, 2 lOE-02 
o .225E-Ol+-, 6 10E-02 

.767E-Ol•-.9 13E-U2 
ai .103 +-.22ue-01 

.551E- Ol+-.711E- 02 
a . 210 +- . 510E-OI 

lo 51 
3 . 9 7 
3 . 5 1 

o . 3A9 
z.02 

0.165 
o . sa 1 
o. s2 2 

9 . 06 
0.133 
o. 4so 

10.2 

6.17 

o.449 

l· Bl 
2.2s 
6.lB 
\ . 53 

0 . 362 
o.790 

2.98 
0.224 
o.2a1 
0.194 
0 . 466 
Q.364 

4,99 
o.HI 

6 . 09 
4,73 
1. 39 
9.76 

0 .158 
o , 1e1 
0 . 303 

4 , 49 
1.0 1 
6 . 80 

o • .no 
3 . 93 

o . l5l 
u.158 

l Z· 2 
o. 558 

65 . 9 
18 . 9 
40. 0 
18.3 
62.5 
91.3 
wa . 
GJ'l.7 
95 .8 
72 . l 
42. 8 
19.2 

lb.5 
15.11 
l b.9 
IR.o 

13. 8 

9,ao 
14 .6 
14.6 
3.18 

+-. 368 
+-. 554 
•-.4bl 
+-.753E-OI 
•-.4'.2 
•-· 317E-O l 
•-. 191 
+-.1n 
•-1.89 
+-.118E-O l 
+-. 10 3 

•-1.16 

·-· 211 

+-. 393 
•-. 282 
+- .4AO 
+-.H J 
+-,751 f-Ol 
+-.712 
•-• . 185 
+-. J96E-O l 
+-.685f-Ol 
+-. IA4E-Ol 
+-. L07 
+-. lH 
•-.560 
+-.687E-Ol 
+-1 ,44 
• - . 395 
+.-. ;H 
+-1.14 
•-. 2eoe-01 
+-.lll f -01 
+-,715F.-Ol 
•-. 620 
+-. n.9 
+-l. 39 
+-.878E-Ol 

·-· 41 l 
+-. H 3f-OI 
+-. 375F-Ot 
+-Z. 4 1 
•-.199 
•-8. 45 
•-1 8 . 6 
+-6 - 20 
•-6. 20 
•-7. 32 
+-10 . 1 
•-5. 07 
•-7. 12 
+- 10.1 
•-7. ;2 
+-5 . 07 
+-J .1 8 

+-5. 58 
•-1. 1a 
•-3.'14 
+-1. 38 

•-z.os 
+-1-75 
+-2. zs 
+-3. 18 
+- l . 69 

+-. 338 

•-. 7.82 

0.4GJ6 +-,GJOl f.-01 
o.141 t-,342E-O l 
0.945E-Ol+-.236E-Ol 
o.3~<> +-.122 

1. 32 •-.358 
4 , 54 •-. 5't0 
6.16 +- L.31 
3.42 •-.4'1 2 
1).2 +-J .21 

n S!G/O n~EGl IC~l 

MU SARl'l/STERAO 

. 164F.-Ol+-. 402f.-02 
# .4)0E-Ol+-.600E-02 
# ,380F.-Ol+-.500f.-02 
@ .4 16~-02+-.SlOF-03 

.2 17E- Ol+-. 453E-02 
~ .177 F- 02+- . 340E-03 

.623E-02+-. 205E-02 
@ , ,60E-02+-.l90E-02 

.IU4 +-. 200E-Ol 
~ .1 42E-02+-.l?OE-03 
a .480F.-02+-,JlOE-02 

.I OGJ +-.14 2E- Ol 

.ll6E-01+-.225E-02 

.4 77E-02+-.142E-O?. 

. 193f-Ol+-. 418F.-02 
# .?40E-Ol~-.300E-02 
@ . 656E-Ot+-. 510f.-02 

. 16tE-Ol+-. ~92F-02 
• .3BOE-02+-.790E-03 

. 824E-02+-.Z21E-02 
# .310E-Ol+-,400E-02 
a . 212e-02+- . 410F.-o ' 
@ .29lF.-02+-.710E-03 
a . 2uoe-02+-.190E-03 
..i .480E-02+-. llOE-02 

.~74F-02+-. 177£-02 
~ ,498E-Ol+-.570F-02 
~ , 296E-02+-.700E-03 

.6t5F-Ol+-.145f-Ol 
~ .480E-Ol•-.400E-02 

.119E-Ol+-,J3 SE-02 

. 964E-Ol•-.132F.- 01 
~ .158E-02+-, 280F-03 
; .186E-02•-. 170E-03 
~ . 30 lf.-02+-.710E-03 
@ . 441F-Ol+-. b10f-02 

.I03F-Ol+-.2 31f.-02 
, 656E-Ol•-.134E-01 

@ .223F.-02+-.e~OF.-03 
I . 380E-Ol +-. 400E-02 
~ .152E-02+- . 360E-03 
~ .152E-02+-.l60E-03 

.11 6 •-, 227E-Ol 

. 53?.E-02•-.t'lOF-02 

.~24 •-. SOOF.-0 1 
• 368 ·-. 176 
• 3711 •-. 586E-Ol 
,,62 +-. 586E-Ol 
. 592 •-.693F-Ol 
.863 •-.1 01 
t.02 +-.480E-OJ 
.943 +- . 6Q3E-O I 
. 906 •-.1 01 
, 6d2 +- . 69lE-Ol 
,405 +-.4 80E-Ol 
.lAI •-. 37.0E-Ol 

.156 +- . 527E-Ol 

.149 +-. ~70E-O I 

.1 60 +-. 371E-Ot 

.171 +-. 320F-01 

. 131 +-. 197E-OI 

. 92 7E-Ol+-.l65E-Ol 

.139 •- . 213E-O I 

.119 +-. 320E-Ol 
• 1.?0E- 11 I •- . 160E-O I 

,100e-01+-. 320E-02 

.469E- U2+-.852E-03 
• . 132E-02+- . 120E-03 
• .8BOE-03+-. Z20E-03 

. 330E-02+- . 114F-02 

.122 E-Ol•-.331E-02 
# . 4?.0E-Ol•-. SOOF.-02 

, 564E-Ul+-. l20E-O l 
# . 3 LOE-01•-.400F.-02 

.1 17 +-. Z83F.-Ol 

RF. F 

37 
47 
47 

6 
37 
23 
37 
23 
37 
B 
23 

37 

37 

37 
l4'l 
l4'l 
149 

37 

37 
149 
149 
149 

n 

37 

37 
Z3 
23 
37 
3 7 
47 
37 
47 
n 

II • NU"1 ERICAL VALU E FRM TA BLE Ol ~ VALUE REAO FROM DIAGRAM P ~ PRELfMINARY OATA S • FOR OHA!LS SF.E REFEREN CE 
UNHARKEC CROSS SEC TIONS, ANGLES ANC T VALUES ARE CALCULA TED FRO~ THE QUANTITIES GlVEN OY THE AUTHO~!SJ. 
ANGLES ARE !Iii OfGR EES ; CM ANO LAB ARE CENTER- OF MASS ANO LABOR AT ORY SYSTE M; E* ~ C~ ENERGY . 
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Cll2: GA ICHA + PROTON --> PROTON + Pl ZERO CK ) 1 . 21 GEVI ICONTINUEOl 

HZ: 0.9]83 GEii 
~3: 0.9383 GEii 

~"' 0 .1350 GEV 

DIFFERENTIAL CROSS SECTION 

K e• -T THETA CHE SONI 0 SIGID T ID STG/O Tl•tS-H••Zl••z 0 SJG/0 OHECA CCIII REf' 
GEV GEii GEV .. 2 01 LAB l'IU BARN/GEV••Z HU 8ARN•GEV**Z HU 6AflN/STERAO 

't.23•- 0 . 22 2. 97 i 2.0000 64 . 08 22.36 a , 22 1E-Ol +-, 5 30E-02 1.39 +-.334 .t25E-01+-.300E-02 37 
4, 23 2,97 3.5626 i 90. 00 34 .93 .l04E-02+- . 282E-03 O. CIS6f-Ol •-.1 78E-Ol a . 590E-03+-,160 E-03 23 
... 25 Z.99 3-5812 i 90.00 34.86 .877E-03+-.386E-03 0 . 558E- Ol+- . 2't6E-U l ;;J .sooe-01•-.22oe-03 23 
4.30 2,99 7.2.552 11190.00 180.0 .'t16E-Ol+- . 520E-02 2. 71 •-.336 II .240E-01+-.300E-02 lt1 

't.3'.H- O,JO 3.00 1.5000 5't . Ol 18.13 i .900E-Ol+-.130E-Ol 5 , 94 •-.es8 .521E-Ol+-,753E-02 37 
4.40 1.02 3. 72011 i ~o.oo 34.36 .963E-03+-. 355E-03 0.656E- Ol+-.2't2E-Ol Ci) .570E-03•-.210E-03 23 
.i..42 3.03 3. 7392 • 90.00 34.29 .588E-03+-,3 36E-03 0.405E- Ol +- .231E-Ol 4) ,35oe-OJ+-.2ooe-01 23 

4.'tl+- 0.27 3.0lt • 2. 0000 61.98 2.0.98 .. .139E-Ol+-.42uE-02 0.978 +-. 296 .83'tF-02+-.252E-02 37 
4.47 1.0• il J . oooo 78.0Z 27.95 • .lOOE-03+-,lOOE -03 0 .704E- 02+-.704E-02 .603E-04+-.603E-04 37 

4.50-t- 0.10 3.05 a o.5100 31.7" 9.965 ·- O.ObOO +- 1.71 +-. 5638 0 • t 't6 +-.570E-Ol lO·'t +-'t. 06 .886F-Ol+-.346E-Ol 37 
a 1.0200 42.91 13. l't -<l.0900 +- 1.99 +-.6929 a .189 +-.490E-Ol 13,4 +-3.4<"l .114 +-. 297E-01 37 
i 1 ... 900 52-"6 11. )'; 

+- 0.1,,00 +- 2.65 •-.9876 il ,733E-Ol+-.115E-Ol 5 . 23 +-.820 .445f-Ol+-,699f-02 H 
ii) 1.9lO<i 6 J. ll 20.51 

+- o.uoo +- 2.se •-1.029 .. ,16SE-01-t-.7UO E-02 1. 18 +-.499 • tOOE-Ol+-.425E-02 37 
i 2.060(; 62.~'i 21.13 

+- o.1 soo - 3.05 +-1.235 QI .202e-01+-,4ooe-02 l·'t4 •-.285 .123E-Ol+-,243f-02 37 
4.50 3.05 1. 6271 ueo.co teo.o .346E-Ol+-.494E-02 2.47 •-.352 II .21oe-01+-.looe-02 47 

4,52+- D.35 3.06 i 1.5000 ;2.e9 17.31 @ .690E-Ol+-.210E-Ol 4 . 96 +-l.51 ,4\8E-Ol+-.127E-Ol H 
4.57 3.08 3.8787 ii) 'I0 . 00 33.&l <.583E-03 <.429E-Ol iii <.360E-03 23 
4.59 3. 06 3. 8973 i 90 .00 33. 75 ,564E-03•-.564E-03 0 . 419E-Ol-t- . 419E-OI QI .350E-03+-.350E-03 23 

4.62+- 0.59 3,09 • l . 0000 42.19 13.52 .. .s1oe-01+-,35oe-01 3,93 +-2 . 6) .313F-Ol+-,215F-Ol 37 
4, 6"+- 0 . 32 3.10 2.0000 60 . 63 20.12 4 .l14E-Ol+-,460E-OZ 0 . 864 +-.349 .112e-02+-,287E-02 37 

q,66 J.lO 01 1.0000 75.94 26.48 (I .110E-oz-.11oe-02 0 . 130 +-.130 .107F-02+-.107E-02 37 
4.70 3 . ll 7,9993 #l80.00 180,0 .298E-Ol+-.471E-02 2.n •-.367 II .190E-Ol+-,300E-02 .i.1 

4.74+- o.36 3.13 ii t. 5000 51.23 16.42 a .s1oe-01+-.1o~e-0 1 "· 51 • - .791 . 364E-Ol+-.639E-OZ 3T 
l; .75t- 0.16 3, 13 ; 4.0000 69. 41 32.H i .12oe-02+-, 9ooe-03 Q,953E-O l+-,715E-Ol . 772f.-03+-.579E-03 37 

't.75 3.13 4.0't62 ii) 90.00 33.211 ,J'tZE-03+-.342E-03 o .211e-01+-. 211e-01 i .22oe-0J+-.z2oe-01 23 

"· 77 
3 . 14 4.0649 i 90,UO :n.20 <, 479E-03 <.J84E- Ol i < • .'lloE-03 23 

4. 78*- 0.36 3.14 z .ooou 59. 58 19.47 • ol08E-Ol+-,44UE-02 0 . 869 +-.154 .696E- 02 ..... 284E-02 37 
4.85 3. 16 i 3. 0000 74.02 25 .17 a <. 290E-02 <.HO <. 191E-02 37 
t; , 86 3.1 6 8.2972 uso.oo tao.o .273E-Ol•-.454E-02 2.21 +-.378 II .180F.-Ol+-,300E-02 47 

4,9't•- 0 .13 3.19 • 4. 0000 87.01 Jl. 15 ii . lOOE-02+-.800E-03 o.e59E-O l •-.687E-O l . 672E-Ol+-,5 37E-03 37 

4.95•- 0 . 37 3, 19 .. 2.0000 58.35 18 . 70 Q) .780E-02+-.490E-OZ o.67':1 •-.lt23 .522E-02+-.328E-02 37 

4.97+- 0 .39 3, 19 a J . 5000 49,94 15.59 g ,J40E-Ol+-,900E-02 2. 911 +-. 183 .229F.-Ol+-.605E-02 37 
s . oo 3.20 ' 0. 0000 II o.oo .o # l.62 +-.lo40 l't). • - 38.7 l .tO +-.300 149 

' o.01so II 4. 75 1.403 # • 740 +-.2eo 65.l +- Z't.6 .504 +-.191 149 
II 0.0650 • 10 . 0<l Z.930 II 1.43 +-.l"O 126. •-12.3 ,974 +-. 953E-Ol 149 
II 0.1010 11 12.50 3.659 # 1.16 +-.160 102. •-14.l .790 +-.109 14'! 

• O·l't60 • 15.00 4.411 • 1.06 +-,140 •n . 3 +-lZ . 3 • 722 +-.953E-Ol 149 

• o.1980 II 11.so 5.151 II .8.-.o +-.130 73,9 • -ll . 4 .572 +-,885E-Ol 149 
II o.2sao /j 20 .00 5.900 # .690 +-. l 10 60 .7 •-'1 . 66 .470 +-, 749E-Ol l't9 , 0 . 4010 # 25.00 7.416 # .120 +-.600E -Ol 2a .2 +- 5 . 28 • 21a +-.409E-Ol 149 
# o. 5730 II 30.00 8.954 • .160 +-,400E-Ol 14. l +-3 . 5Z .109 +-. 272E-Ol l't9 
II 0 . 6700 # 32. 50 9. 737 # .130 +-. 30UE-O l llo4 +-2 . (>4 .eese-01+-.204e-01 149 , o. 7740 # 35.00 t0.53 • .180 +- .400E-O 1 15.8 t-3.52 .123 +-. 272E-Ol \49 
II l .oo 10 # 40.00 12.14 • .190 +-.400E-Ol 16.T +-). 52 .129 +-, 272E-Ol t49 

5.oo+- 0.10 J.20 .., 1.0700 41.42 12.62 ·- o.iooo ·- 2.02 +-.6680 i .415E-Ol+-,360E-Ol 3. 65 •-3.17 .2B3E-Ol+-.245E-Ol 37 
S;.OO 3.20 * 1·1240 II i,2.50 12.97 # .140 +-.'tOOE-01 12. 3 +-3. 52 .95l€--Ol+-.272E-Ol 149 

11 l· 2530 # 45.00 13.80 • .160 +-.40U E-Ol 14.l +-3.52 .109 +-, 27ZE-Ol 149 
II 1-5280 II 50.00 15.51 , .800E-Ol+-.300E-Ol 7.04 +-Z. 6't .545E-Ol+-,20'tF.-Ol 149 

5.00•- 0.10 3. 20 a 1.5700 50. 73 15.78 ·- 0.1400 +- 2.42 +-.8.502 iil .377E-Ott-. 800E-02 3.32 •- . 704 .257E-Ol+-.S't5E-02 37 
5.00 3,20 II 1.8250 • 55.0C 17.30 • .lOOE-01-.1soE-Ol 2.64 •-1. 32 .204E-01+-.102E-Ol l't9 

s.oo+- 0.10 3,20 ;: 2.u100 sa.•n 19.75 ·- 0 . 2000 ·- 3, 13 +-1.173 ;a .950E-02+-.200E-02 0.1131> +-, 176 .647E-02+-,l36E-02 37 
iil 3 .0600 13.41 24.60 

+- o . 2400 ·- 3.1s •-1.453 di <,IOOE-02 <.880E-Ol <. 691E-03 37 
a 4.1000 87. 62 31.30 ·- o. 2900 +- J .89 +-z. 016 a .900E-03+-,90(JE-03 0 . 792E-Ol+-.792E-Ol .613E-03+-.613E-03 37 

S. OJ 3.21 i 1.0000 72 . 3ti 2'1. 04 ril <. l lOE-02 <.980E-O l (. 754E-03 37 
a.6na 11180.00 180.0 .321E-Ol+-.584E-02 2. 86 •-.szo II . 220E-Ol+-, 400F-02 47 

5.07 3.22 e.688" uso.oo 180.0 .289E-Cl+-.579E-02 2.62 +-.524 • .2ooe-01 .... 400F.-02 47 
5.15+- 0.2 1 l . 25 a 4.0000 84 . 65 29.44 a , 190E-02•-.l t OE-02 0 .111 +-.10} , 133E-02+-.772E-03 n 

5.17 3.25 a. n.i.1 '180.00 1ao.o . 255E-Ol+-.566E-02 2.40 •-. SJ3 , .19oe-01+-.4ooe-02 47 
s.20+- 0.18 3 . 26 a 3,0000 70.89 23 .11 a ,900E-03+-.900E-03 O. 85'TE-O l +-. 8S7E-Ol .639E-03+-,639E-O~ 37 

5.28 3.26 9,01'98 #180.00 iao.o ,l94E-Ol+-.til5E-02 1.90 •-.'t08 • .t40E-Ol •-,JOOE-02 "7 
5,)H- 0.32 J.30 i 4.0000 82.63 28 . 03 OI .11oe-02+-.8UOE-OJ O. lll •-.806E-Ol . 8o3E-03+-,se4E-o3 37 

5.36•- 0 . 29 3,31 a 3.0000 69.64 22.32 a ,140E-02+-,140E-02 o .t1t2 •-.l't2 .1 0JE-0 2+-,103E-02 37 
5.50 3,35 9.4900 HOO.OD 180.0 , 18 5 E-0 l +-. 397 E-0 2 1.9 7 +-.'t23 • .140E-Ol+-,300E-02 H 
s.eo J .-.3 s 0.0000 • o . oo .o • l.tte +-. 220 175. +-Z6.l lo 18 +-.176 \.\9 

s 0 . 0008 • l.Oo ,2733 ' .aoo +-. 310 94 . B +-)6.7 .640 ·-. 248 149 
s 0 .0011 ' 2..00 -5465 • .640 •-.zoo 75.B •-23.7 .512 •-.160 l't'I 
• 0.0094 • 3.50 • 9561 • .500 +-.110 59 ,z +-13.0 .-100 +-.eBoe-01 1"9 
• 0.0190 ' s.oo 10362 ' .eoo +-.110 94.B •-ll,O .640 +-.a0oi:-01 149 
' 0.0760 • io.oo 2. 731 • 1.09 •-.1.i.o 128. +-111.6 .864 •-.112 llt<"l 
• 0.1190 • 12.50 3,4z5 • .920 +-.no 109. +-1So4 .736 +-.10/o l't9 

" 0.1110 ' 15.00 4.115 • .670 +-.700E-Ol 7''-" •-8.29 • 536 +-.560E-Ol 1't9 
M o.:!330 • 17.50 4.618 • .510 +•.lOOE 00 60.4 •-11. 8 .'t06 +-.eooe-01 149 
• o. 3030 # 20.00 5.513 • o3't0 +-.eooE~o1 40.) +-9.48 .212 +-.6.-.0E-Ol 149 
• 0.4710 • zs.oo 6.930 • .1ooe oo~.4oae-o l 11 .e • _,, . 7" .sooe-01+-.32oe-01 l't9 
• 0.6730 • 30.00 e.368 " .110 +-,'tOOE-Ol 15.4 +-4.14 .104 +-. 320E-Ol 14'! 

6.00 :1 .... a • 0.1000 11.24 3.031 ' 1.13 •-.110 1"3· • -11.9 .938 •-.912E-Ol lH 
• o. uoo 13. 78 3, 721 II .863 t•.600E-Ol 109 • •-7.6\ • 71(, +- 0 498E-Ol 137 
• 0.2000 lS.92 't.307 • .671 •-.sooe-01 es.1 +-6.34 ,557 +-,ft lSE-01 137 

I • NUMERICAL VALUE FR0'4 TABLE i • VALUE REAO FROM DIAGRAM P : PR~LIMINARY OATA j • FOii DETAILS SEE RfFERENCE 
UNllAIOtED CROSS SECT IONS, ANGLES AND T VALUES ARE CALCULATED FROM THE QU ANTIT I ES GIVEN BY HIE AUTHOR.ISi, 
ANGLES ARE IN DEGREES; Cll AND LAB ARE CENTER-OF NASS AND LABORATORY SVS7ENi Et "' CM ENERGY . 



M2: 0.9393 GEY 
M3: O. 9"343 GEV 
11 4: O.llSO GEV 

I< 
GEV 

6 . 00 

8.CJO 

9.00 

u.oo 

12.00 

15.00 

16.00 

19.00 

4.64 

4.84 

5,39 

5 . 56 

tll2: GA~MA + P~OTDN --> PROTON + Pl ZERC lK > 1·21 GEVI ICONTfNUEDI 

' 0.30<.IO 
• 0.4000 
# 0. 5000 
N 0 . 6000 
# 0 .1000 
# Q.9000 
# l.lOO(J 
• 1.3800 

9 . 2735 
9.6b95 

s 9 .9335 
U0.1275 
SI0.1355 
SI0.2125 
uo.2azs 
$10. 2985 
Sll.9855 
Sl2· 2515 
u 2.6845 
U 3.0ll5 
U3.406 5 
$1 3 . 6865 
514.0205 
$14. 0665 
ti 0 . 1000 
11 o .isoo 
II 0.2000 
II o . 3000 
II 0.4000 
• 0 . 5000 
' 0-6000 
r 0 . 1000 
11 o . aooo 
# o.9000 
/( 1. 1000 
# J.3600 
il 0.2000 
@ 0 - 3000 
;,: 0 .4000 

o . sooo 
a 0.600(J 
a 0 . 1000 
iii 0.9000 
II 0.1000 
• 0. 1 500 
• o. 20l10 
# 0.30UO 
# o .4000 
# o.5000 
II Q. 6000 
II o.7000 
• c . aouo 
II 0.900<. 
• 1.1 000 
I L.3800 
st8.9l76 
U 9.3756 
.U9. 7946 
£20.1676 
s20. 5326 
$20 . 6586 
$2l.l'l26 
SZ l .4026 
121- 54 16 
i2 l.6 ll6 
# 0-1500 
• 0.2000 
• o.3000 
# Q. ltQOO 
• o.5000 
II 0. 6000 
# 0 .7tJOO 
# o . eooo 
# o.9000 
# 1.1000 
' 1 • .3900 
a 0 .4000 
ii 0.1000 
iii Q,9000 
S30. l't56 
n0.6266 
SJl ,0226 
Bl.4266 
u 1- 79 16 
$3 2.1796 
S)2.lt 286 
H 2 . 64% 
$32. 7'l36 

DIFFER ENTIA L tROSS SEC TfON 

THEf A IMESONI 
C'4 LAB 

L9. 54 
zz •. 59 
25. 30 
27.76 
30.04 
34. 18 
n. 9 1 
42. 68 

141 . 21 
HB.81 
154 . 97 
160.61 
16G. 88 
163.t6 
106.66 
167-''5 
132. 73 
lJ6.~8 
L42.32 
146 .69 
153.30 
158. 90 
168.56 
17G.62 

9.06 
11.10 
12. 6 3 
15. 72 
18-16 
20.34 
22 . 31 
24. 12 
25. 8?. 
27 . 41 
30.37 
34.12 
)l. 54 
14.15 
16. 35 
18d0 
20.06 
2\.69 
24.63 
1.19 
s . 55 

ll.<;3 
13. 52 
15.62 
17.48 
l 9. 16 
2c. 12 
22. \6 
23.53 
26 . 05 
29. 25 

138. 37 
142.16 
145.S4 
149.64 
153. 71 
157.93 
163.25 
167. 68 
171.81 
175. 05 

e . 51 
9 . 82 

12.04 
13,91 
15.56 
11.06 
\8,'t4 
19. 72 
20.93 
23-17 
26.00 
13.45 
11.a1 
20 . 2'9 

1"6. 36 
1~9.52 
152.36 
155.56 
158.84 
162.~a 
166 . 24 
169.90 
173 . 4 6 

5 , 300 
6 .148 
().907 
7.602 
a .251 
9 . 't'tS 
LO . 55 
11 . 99 
74. 31 
87- 27 
100.2 
ll4.4 
115.l 
123.0 
132. 3 
134 . 9 
56.27 
61 . :36 
68 . 17 
76.23 
88.8e 
102. 5 
133. l 
14G. 8 
2 .010 
2 .476 
2 .e63 
3 . 517 
4 . 074 
lt.56'7 
s . 020 
5 .440 
5 .834 
6. 207 
6 . 'l06 
7.806 
Z.340 
2.en 
3.326 
3 . 728 
4 . 094 
4 , 433 
S . 05?. 
1.s13 
\ . 855 
2 . 14't 
2 .632 
3.046 
) .414 
3 .746 
4 .0511 
4 . 348 
4 . 622 
5 .134 
5.l8'l 
53.82 
58. 72 
64. 34 
7u.70 
78. '71 
89.05 
to4.e 
12 1.0 
138.8 
154.3 
1.483 
1. 714 
2.103 
.2 .43 3 
2 . 725 
2 .990 
3 .236 
3.466 
3.683 
4.C86 
4 . 601 
2.280 
1. 0 31 
].449 
55.36 
60. 36 
65. 52 
12.21 
80.43 
92 .94 
105.0 
121 . 2 
139 . 9 

D S!G/ O T I D SI G/D T l•t S-M••21••2 
'4 U BARN/ GEV•*2 ~U 8ARN• GEV••2 

# ,339 +-.400E-Ol 
• .130 +-.l40E-Ol 
• .111e-01•- .1ooe-01 
# .946E-Ol•-.120E•Ol 
I .lZZ +-.lOOE-Ol 
# .t4 0 +-.700E-02 
# . lZ9 +-.SOOE-02 
• .81t9f-0 L+-,450E-OZ 
~ . 378E-02+- , 650E - 03 
e .472E- 02+-.580E- 03 
• . 0s2 e-02•-. 101e-02 
o .ll8E-Ol+-.117E-OZ 
@ . 578E-02+-.160E-03 
a .1 2se-01+-, 115F.-02 

·Ql .16ee -01+-.1e2e-02 
@ .161E-Ot •-. 134E-02 
~ .146 E-02 +-.320F.-03 
•• l76f-02+-.300F.-03 
i .214E-02 +-.320F-03 
i .2 28E-02+-,l40f-03 
i .213E-02+-.l20E-U3 
~ . 152 F. -02+-,SOOE- 03 
~ . 56UE-02+-. 490E-03 
~ , 692E-02+-.790E-u3 
I .592 •-.700E-Ol 
N .468 +- .sooe-01 
M ,332 +- ,400F.-Ol 
# .138 +- .200E-OL 
• . se2E-01+-.eoo e-02 
M .3eae-01+-. 6ooe- 02 
M . 't52 F- Ol+- .800 E-02 
M . 542E-Ol+-,500E- 02 
# . 657E-Ol•-. 1 30E-Ol 
N . 63DE-Ol•-.400E-02 
H . 5 1l.E-O l+-.300E-02 
~ . 321F.-01+- . 240 E-02 
@ .2J7 +-.470E-OI 
o .137 +-,lBOE.-Ol 
<i • 755€-0 1 +- .160E-02 
(i . 507E-Ol+-.60U E-02 
@ . 549E-Ol+- .I O~E-01 
4 . 527E-ul+- .74UE-U2 
o . 5\ 0 f-Ol +- . SlOE-07 
~ . 374 +-. SOOE-O l 
~ .303 +-.400E-Ol 
# . 202 •-. 30u E-Ol 
# .l31E- Ol+-,130E-Ol 
# .329E-Ol+- ,600E-U2 
# .237E- Ol+- .400E-02 
# .266E-Ul+-.6UOE-U2 
# .304E-ol+-.300F.-02 
# .376E-Ol+-.lOO E-02 
~ . 358F- Ol+- .JOO E-02 
# . 266E-O l•- . 200E- 02 
i .161E-Ol•- .1 10E- u2 
il .l11E-03•-.ll7F.-03 
~ . 355E-U3•- .9BOE- 04 
a . 466 E-03+- .lOOE-03 
a . 566f- Ol+-.780E-04 
~ .566 F-03+-,J20E-U3 
@ .650f-0)•-. 140E-O~ 
~ ,970E-03 +-.l60E-Ol 
~ .1 85E-02 • - . 250 E-03 
• . 21ee- 02+- . 22oe-0J 
<I .1 74E-02+-.280E- 03 
# . 216 +-.lOO E-01 
# .137 •-.ZOUE- Ol 
# .446E-Ol+-.900E-02 
H .212f.-Ol +-.450E-02 
# .l6lE-Ol+-• .300E-02 
~ ,J78E- Ol •-.4UOE-02 
# .194E- Ol • - .300E-02 
# .244E-O l +- .300E-02 
• .231 e-01•-.2soe-02 
# .l60F-OL+-.130E-02 
# .94'tE-02+-.900E-03 
<I .458E-Ol+-.112E-Ol 
a . 290E-Ol+-.520E-02 
~ . 215e-01 +-.2soF.- 02 
• . 730E-04+- . 280E-04 
~ , BBOE-o4+-.220E-04 
~ .1 29E-03+-.390E-04 
a .150E- 03+-.320F.-04 
~ .150E-03+- .460E-04 
~ .202 E-03+- .600E-04 
~ .4l6f-03+-.630E-04 
~ .64Se-o:H-.109e-<13 
~ . 651E-ol•-.760E-O~ 

<t3.0 
\6. S 
9.85 
12.0 
15. S 
11 . 1 
lb.4 
10.8 

o . 479 
0 .598 
1.oe 
1.50 

0.713 
J, 59 
2.13 
2 . 04 

o. 329 
0 . 401 
Q,482 
o . 5 l<t 
o.480 
o.1n 

1. 26 
l. 56 
)69, 
131. 
94.7 
N.4 
lb.6 
11. l 
12 . 9 
15 . 5 
18.l 
18 . 0 
14.6 
9,16 
101. 
56.4 
32. 2 

•-5.07 
•-1.77 
+-l.2T 
•-1. 52 
+-1.21 
•-.887 
•- .634 
+-.570 
+- . 824E- Ol 
+-.HH-01 
+-.136 
+-.l't6 
+-.963E-Ol 
+-.146 
+-.HI 
•-.170 
+-. 721E-Ol 
+-.676E-Ol 
•-. 72 lE-O l 
+- . 766 E-Ol 
+- . 7 21E- Ol 
•-.I t3 
+-.110 
•-. 118 
+-20.0 
•-14. ::i 
+- 11 ... 
•-5.70 
+-2 .2a 
+-1. 71 
+-2.28 
•-1.43 
•-3. 71 
+-1 . 14 
+- , f\56 
+-.665 
•-20.u 
•-7,1>7 
+-3.24 

21.b •-2.56 
2~.4 •-4.t.0 
22. s •-3.ts 
21. 7 •-2.17 
190. •-25.4 
154. •-:rn . 3 
1U2. •-15.2 
37 . l +-6.59 
16. 7 +-3.04 
l l. . O +-2.03 
13.6 +-1.04 
15-4 +-1.52 
t<i.t +-1.52 
Lll.2 +-1 .52 
11.5 +- l . OI 
ll· l6 •-.659 

o . 898E-Ol +-.593F.-OI 
U.\ Rv +-.497E-OI 
o . 236 +-.507F.-OI 
0. 297 +-.396E-OI 
0. 297 +-.601lE-OI 
0. 330 +- ,7lOE-U1 
0.492 +-,All~-01 

U.'138 •-.127 
loll +-.112 

o.ae2 •-.142 
111. •-?1 . 8 
109. •-1 5.6 
35,3 +-1. n 
16.tl +-1.57 
12 . A +-l.38 
lit.I +-1.17 
15,4 +-2.3A 
19. 3 +-2.38 
18. 3 +-l.98 
12.1 +-1.03 
7.48 +-.711 
41 . 3 •- 10 . 1 
26 .l •-4.69 
24 . 8 •-2.25 

o . s3~E-Ol+-.319E-Ol 
0.100 •-.25LE-Ol 
0.147 +-,445E-Ol 
0.17 1 +-,365E-Ol 
0.1 71 +-.525E-OI 
0.230 +-,68SE-Ol 
o.475 •-.719E-01 
0 .719 •-.12't 
0,74; •-,867E-Ol 

0 SIG!O O~GA IC" I 
l!U 8ARN/STERAO 

.281 +-.332E-Ol 

.108 .... tl6E-Ol 
, 64'tE-Ol+-.629F.-02 
,785~01+-.995E-02 
,101 +-,829E-02 
• t 16 +-, 58 lE-02 
.107 +-,415E-0 2 
. 704E-Ol+-,373E-02 
.3l4E-02+- .539E-03 
.391F-02+-, 't81~-03 
.707E-02+-,8B7E-03 
.983E-02+-.970E-03 
.479E-02+-.630E-03 
,104F.-0\+-.954F-03 
.l39E-Ol+-.l5lE- 0 2 
.tl3E-01+-.tllF.-02 
. 165F.-0 2+-.361E-03 
. 201e-02+-.11ae-03 
. 24 1E-02+-,361E- 03 
.2~7f.-02+- ,383E-03 
.21tOF.-02+-.,6 1F.-Ol 
. 397E- 0 2+-.563E-03 
. 631E-02+-.552E-03 
.7~0E-02+-.890E-03 
.755 •-.B93f.- Ol 
, 597 +-.616E-Ol 
.47.4 .... 510E-Ol 
. 176 +-,255E-Ol 
,743E-O l+-.l02 E-Ol 
.495F.-Ol+-,766E-02 
. 577 f -Ol+-,1 0 2E- Dl 
. 6 92f.- Ql+-.638E-0 2 
.838E- Ol+-. l66F.-OI 
. 804E-O l+-.5lOE- 02 
.1>53E-01+-.383E-02 
,410F.-Ol+-.306E-O?. 
,373 +-.740E-Ol 
.216 +-.ZB,f-01 
.ll'l +-.120E-Ol 
. 7'l8f-Ol+-.944E-0 2 
. 864E-01+-.l70E-Ol 
.829F.-Ol+-.l lbE-OI 
. 8 0 3f- Ol+-,8 03E-02 
.644 •-. 862E-O l 
.522 +-, b89E-OI 
. 346 +-.517F-Ol 
.176 +-.224f.-Ol 
,567E-O l+-,103F-O I 
.40Bf-Ol+-,689F-02 
, 462E-Ot+-.l03F.-Ol 
. 524E-Ol+-,517f-O?. 
. 648E-Ol•-.Sl7E -02 
, 61 7F.-Ol+-.517E-02 
, 45BF. - Ol +-,345E-0 2 
. 2 77E-Ol+-.22'tE-02 
.10SE- OJ•-. 202E-OJ 
, 6 12 F.-O~•-.l69E-03 

.a01E-03+-.l72E-03 
,\OlF.-0?.+-,J34c-OJ 
.to tF.- 02+-.207E-03 
.ll2E-02+-.J.4lE-O~ 
.l67E-0 2+-.27&F-03 
. 319E-OZ+-.431E-03 
.J76E-OZ+-.379F-03 
. 300E-02 +-.482f-03 
, 46'l +-,65\E-Ol 
,?.97 +-,itYtE-0\ 
.968E-Ol+-.195F.-OI 
.4bOE-Ol+-.977E-02 
. 3~9E-01+-.651E-02 

. 386E-Ol+-,K68E-02 
,42 1E-Ol+-.651F.-02 
. 510E-Ol+-.651F.-O~ 
.50 1E-01+-.543F-07. 
. 3't7F.-01+-.267.E-02 
. 205E-Ol+-,l95E-02 
.106 +-, 260E-Ol 
.673E-Ol+-,121E-Ol 
.639E-01+-, 580E-02 
.l 9 1E-03+-.733E-04 
. 2 30E-03•-.576E-04 
,33BE-03+-,102E-03 
.393F.-Ol•-.8~9E-04 
• l93E-01+-.120E-0 3 
.529E-03+-,157E-03 
. lO'lE-OZ+-.l65E-03 
.170E-02+-.285E-03 
.170E-02+-.l99E-03 

REF 

137 
137 
137 
l'H 
tH 
137 
l37 
137 
11, 
113 
113 
113 
113 
113 
113 
lt3 
\1 3 
113 
113 
113 
113 
113 
113 
113 
l :n 
ln 
111 
U7 
131 
lJl 
l'\7 
1:n 
l 'H 
137 
t:n 
\H 
64 
64 
64 
64 
64 
64 
64 

131 
137 
lH 
1'17 
137 
137 
137 
137 
131 
137 
137 
t:!.7 
ID 
111 
113 
113 
113 
113 
llJ 
113 
113 
ti" 
137 
111 
137 
137 
117 
137 
lH 
131 
tJ7 
137 
117 

64 
64 
64 

l13 
1 13 
113 
113 
113 
113 
113 
113 
113 

# • NU~ERICAL VALU E FROM TABlE ; • VALUE READ FROM DIAGRAM P ~ PRELl~INARY OATA 5 • FOR DET~ILS SEE REFERENCE 
UNMAR~EO CROSS SECTIONS, ANGLES ANC T VAL~fS ARE CAlCULATEO FROM THE QUANTITI ES GIVEN BY THE AUTHOR ( Sl. 
ANGLES ARE IN OEGllEES; CM AND LAB .I.R E CF.NTER-OF MASS .I.ND 1..ABORATORY SYSTEfol; E• • CM E'IERGV. 



M2: 0.9383 GfY 
MJi 0+9183 Gf.V 
M4: o. 1350 GEY 

s 0.0000 
$ 0.0000 
s 0.0000 
• 0.0000 
• 0.0000 
$ 0.0005 
s 0.0008 
s 0.0020 
s 0.0031 
$ 0.0046 
II 0.0090 
$ (1.0094 
• 0.0150 
II 0.0150 
II 0.0190 
• a.OHO 
• o.os10 
II O.O!ilO 
• 0.0650 
• 0.0760 
• o.oeoo 
• 0.0830 
II 0.0910 
• 0.1000 
# 0.1000 
• 0.1000 
• 0.1010 
• 0+1150 
• 0.1190 
# 0.1410 
• o.1460 
II 0.146U 
• 0.1500 
• 0+1500 
# o.1soo 
# 0.1500 
II 0.1560 
# 0.1110 
• 0+1980 
• 0.2000 
' 0.2000 
a 0.2000 
# 0.2000 
II 0.2000 
# o.w20 
# 0+204U 
# 0.2210 
• o.2:no 
• o. 2580 
II 0.3000 
" o.3000 
a 0.1000 
' o.3000 
II 0.3000 
II O. 3030 
# c.3160 
II 0.3250 
" 0.3530 
# 0.4000 
• 0+4000 
a o.1oooo 
II 0+4000 
# 0+4000 
3 0+4000 
# 0+4010 
II 0.'<520 
II (l.4710 
# 0.5000 
# o. 5000 
., o.sooo 
# 0+5000 
" 0.5000 
" 0.5390 

o.5500•- 0.0600 
II o.5670 

o.;100•- 0.0600 
• o.sno 

o.s8oo+- 0.0600 
II U.6000 
II 0.6000 
ii 0.6000 
II 0.6000 
II 0.6000 
• 0.6110 
# 0.6700 
• o.6no 

15 

Cl12: GAMMA + PROTON--> PROTON + Pl ZfRO IK > 1+21 GEV) ICONflNUEO) 

K 
GEV 

5+80 
5.00 
4o00 
3.00 
2.00 
.... oo 
s.eo 
4.00 
s.ao 
4.00 
4.00 
s.eo 
2 .00 
5.00 
5+80 
3.00 
2.00 
4.00 
s.oo 
s.so 
4.00 
3.00 
2.00 
6.00 
9.00 

12.00 
s.oo 
4.00 
5.80 
2.00 
3.00 
5.00 
6.0o 
9.00 

12.()0 
15.00 
4.0o 
5.80 
5.0o 
t>.00 
9.00 

11.00 
12.00 
15.00 
2.00 
4.00 
1.00 
5.80 
5.0o 
6.00 
9.00 

u.oo 
12.00 
15+00 
5.30 
4.00 
3.00 
2.00 
6.00 
9.00 

11.00 
12.00 
lS.00 
16.00 
5.00 
4.00 
5.80 
6.00 
9.00 

u.oo 
12.00 
15.00 
2.00 

4.00+- 0.10 
1.00 

4.so•- o.1c. 
5+00 

z.oo•- 0.10 
6.oo 
9.00 

n.oo 
12.00 
15.00 
.... oo 
s.oo 
5.80 

CIFFERENTIAL CROSS SECTION IT OEPENOENCEI 

2.00 GEV < K < GEV 16.00 

E• 
GEY 

3.43 
3.20 
2.90 
2.55 
2.15 
2.90 
3."3 
2+90 
3.43 
2.90 
2.90 
3.43 
2.15 
3.20 
3.43 
z.ss 
2.15 
2.90 
3.20 
3+43 
2.90 
2. SS 
2.15 
3.48 
.... 22 
4. 84 
1.20 
2.90 
3.lo3 
2. 15 
2. 55 
3.20 
3.48 

"· t2 4.84 
5+39 
2.90 
3+43 
3.20 
3.48 
.... 22 
4. 64 
.... 84 
5.39 
2.15 
z.90 
2.55 
3.43 
3.20 
3+48 
4.22 

"· 6'< 
4.8 ... 
5.39 
3.lo3 
2.90 
2.55 
2+15 
3.48 
4.22 
4+6'< 
'i.84 
5.39 
5.56 
3.20 
2.<10 
3.43 
3.48 
4.22 
4.64 
4.8 ... 
5.3<; 
2.15 

2.<10+- 0.03 
2.ss 

3.05+- 0.03 
3.20 

2.15•- 0.04 
3.48 
4.22 
4.64 
4.84 
5.3~ 
2.90 
3.20 
3.43 

lla 16 
10+26 

8. 39 
6.51 
4+63 
8. 39 

u. 76 
8.39 

l l. 76 
a.::19 
8.39 

11. 76 
4.63 

10.26 
11. 76 
6. 51 
4.63 
a.39 

10.26 
11. 76 
8.39 
6.,. 
4.63 

12. l'< 
11.11 
23.40 
10.26 
8.39 

11. 76 
4.1>3 
6.51 

10.26 
12.14 
l T. 77 
23.40 
29.03 
8.39 

11. 76 
10.26 
12.14 
11.11 
21.52 
23.40 
29.03 
4.63 
8+19 
6.51 

11. 76 
10.26 
12.l'i 
11.11 
21.52 
Z3.40 
29.03 
11. 76 

8.39 
6.51 
4.63 

12. 14 
17. 77 
21. 52 
23.loO 
29.0l 
30.90 
10.26 
a.39 

11. 76 
12.14 
l 7. 77 
21.52 
23.'<0 
29.03 
4.63 

8.39+-- 0.19 
6.51 

ci.12+- 0.19 
10.26 

4.63•- 0.19 
12.14 
l 7. 77 
21.52 
23.40 
29+03 
e.39 

10.26 
11. 76 

0 SlGIO f 
"IU 8ARN/GEV•*2 

II la48 +-+220 
• 1.62 +-.440 
# 1.11 +-.150 
• t.14 +-.290 
# 2.04 +-.410 
II .690 +-.330 
11 .eoo +-.no 
11 • no •-. uo 
•• 640 •-.200 
# .o80 •-.110 
# loll +-.130 
# .500 •-.110 
• 2.96 +-.440 
# .740 •-.280 
•• 800 +-.110 
# t.91 +-.230 
• 4.73 •-.650 
• 1.62 +-.190 
# }.43 +-.11o0 
# l.G8 +-.140 
M 1.91 +-.900E-Ol 
# 3.48 +-.300 
# S.77 •-.460 
# 1.13 •-.110 
# .592 +-.700E-Ol 
• .314 •-.sooe-01 
# 1.16 +-.160 
# 1.77 +-.130 
• • 920 +-.130 
# 5.19 +-.490 
# 2.43 +-.240 
# 1+06 +-.140 
# .863 +-.600E•Ol 
I .468 +-.500E-Ol 
# .303 +-.400F.-Ot 
# .216 •-.300E-Ot 
# 1.10 +-.190 
# .670 +-.700E-Ol 
# .840 •-.130 
N .671 +-.SOOE-01 
# .332 +-.400E-Ol 
4 .2.17 +-.470E-01 
# .7.02 +-.300€-0l 
# .137 +-.200E-Ol 
• 4.43 +-.31o0 
• l.28 +-.110 
• z.14 +-.1eo 
# .;10 +-.lOOE 00 
# .690 +-. llO 
# .339 •-.400E-Ol 
I .138 +-.200E-Ol 
~ .137 +-.180E-Ol 
# .T31E-Ol+-.130E-Ol 
# .41o6E-Ol+-.900E-02 
• .140 +-. eoor.-o l 
# .71>0 +-.900E-Ol 
# la41 +-.150 
# 2.77 +-.290 
# al30 +-.l40E-01 
# .582f-Ol•-.800E-02 
; .755E-Ol+-.76QE-02 
# al29E-Ol+-.600E-02 
# +212E-Ol+-.450E-02 
~ .lo58E-Ol+-.ll2E-Ol 

.320 +-.600f-Ol 
# .340 +-.600E-Ol 
N +lOOE 00+-.400E-Ol 
# .111i:-01+-.1ooe-01 
# .388E-01•-.600F.-02 

.507E-Ol•-.600E-02 
# .231e-01+-.1oooe-02 
# .l6lE-Ol+-.300E-02 
• 1.63 +-.190 
; .292 +-.990E-Ol 
# .430 +-.700E-Ol 
i .146 +-.570E-Ol 
# .l60 +-.400E-Ol 
•• 749 +-.269 * .946e-01+-.12oe-01 
# .1o52E-01+-.aooe-02 
@ .549E-Ol+-.108E~Ol 
# .268E-Ol+-.600E-02 
• .11ee-01+-.4ooe-02 
# .280 +-.600E-Ol 
# +130 +-.300E-Ol 
# .130 +-.4UOE•Ol 

10 SIG/O Tl•fS-~••21**2 
"U 0ARN•GEV••2 

175. 
143 • 
65.9 
36.l 
2a.1 
38.9 
9~. 8 
'tO.O 
75.8 
38.3 
62.5 
59. 2 
..... 7 
65+1 
94.8 
60.5 
66.6 
91.3 
126. 
128. 
108+ 
110. 
81+3 
143. 
169. 
190. 
102. 
99.7 
109 • 
73.l 
77+0 
93.3 
to9. 
l3l. 
154. 
171. 
95.8 
79.4 
73.9 
85.1 
94.7 
101. 
102. 
109+ 
62.lo 
72.l 
67.8 
60+'t 
60.7 
43.0 
39.4 
SA.4 
l7.l 
35.3 
40.3 
42.8 
46.6 
39.0 
16.5 
16.6 
32.2 
16.7 
16. 8 
41.3 
20.2 
19.2 
11. 9 
9.85 
11.l 
21.6 
12.0 
12.9 
23.0 
16.5 
13.6 
10.4 
14.l 
10. 5 
12.0 
12.9 
23.4 
13.6 
14.1 
ls. 8 
l l.lo 
15.4 

•-26.l 
•-36. 7 
+-6.45 
+-9.19 
+-5.77 
•-18. 6 
+-16. 7 
+-1>.20 
•-23.7 
•-6.20 
•-7.32 
+•1'1.0 
+-6.20 
+-24.6 
+-n.o 
+-7.29 
+-9.16 
+-10.1 
+-12.] 
•-16.6 
+-S.07 
+-9.5l 
+-6.48 
•-13.9 
•-20.0 
•-25.4 
•-14. 1 
+-1. 32 
•-15+4 
+-6.90 
•-7.61 
+-12. 3 
+-7 + l>l 
+-14. 3 
+-20. 3 
+-z1. s 
•-LO. 7 
+-8.29 
•-11 ·4 
•-6.34 
+-tl .4 
+-20.0 
•-15+2 
+-1 s. e 
+-4.79 
+-1. 32 
+-5.70 
+-11.e 
•-9.68 
+-5-.07 
+-5.70 
+-7.67 
+-6.59 
+-7.13 
•-9.48 
+-5.07 
•-4. 75 
+-4.09 
+-1. TT 
•-2 .28 
+-3.24 
•-3.04 
+-3.57 
+-10.1 
•-5.28 
+-3. 38 
+-4. 74 
+-1. 27 
+-1.11 
+-2.56 
+-2.03 
+-2. 38 
•-2.68 
+--5. 58 
+-2.22 
•-4.06 
+-3.52 
+-3. 79 
+-1.52 
•-2.28 
+-4.60 
+-3.04 
+-:'I. t 7 
•-3. 38 
•-2.64 
+-4.74 

149 
149 
149 
149 
149 
149 
149 
l4'l 
149 
149 
149 
149 
l4'l 
149 
llo9 
14'l 
149 
149 
149 
149 
149 
149 
149 
137 
137 
lH 
149 
149 
149 
149 
149 
149 
137 
lH 
137 
137 
149 
149 
149 
lH 
137 

64 
lH 
137 
149 
149 
149 
1"9 
149 
137 
131 
64 

137 
137 
149 
149 
149 
149 
1'37 
1'17 
64 

137 
137 
64 

149 
149 
149 
137 
137 
64 

137 
137 
149 

37 
149 

'17 
149 
37 

137 
137 
64 

137 
131 
149 
149 
149 

I ~ NUMERICAL YAlUE FROM TA8LE i ~ VALUE REAO FROM OtAGRAM P • PRELIMINARY DATA $ • FOR OETATLS SEE REFERENCE 
UNMARKfC CROSS SECTIONS. ANGLES ANO T VALUES ARE CALCULATED FROM THE QUA~TlTIES GIVEN gy T~E AUTHO~(SI. 
ANGLES ARE IN DEGREES; '" ANO LAS ARE CENTER-Of HASS AND LABORATORY SYSTEM; E* = CM ENERGY. 



1<2 0.9383 GEV 
~) 0.9383 GC:V 
~4 0.1350 GEV 

ii 

• o.7oov 
# o. 7000 
• 0.1000 
N O. 7000 

0.1000 
;;: 0. 7000 

0 .1200•- 0 . 0 600 
I 0 . 7550 

0 .1591 
' 0.1740 

0.1000+- 0.0100 
o.7816 

tt 0.1900 
II 0.8000 
1 o.aooo 
11 o.eooo 

0.936 2 
I o. 8660 
• 0 .9000 
I O.'X>OO 
a 0.9000 
# 0.900i) 
II 0.9000 
i 0.9000 

0.90't6 
o.9822 

II 0.9890 
;;: 1.0000 

L.OiJOO•- o.100 \l 
;;: 1.0000 
;;; 1 .0000 
i 1.000 0 
.. 1.0000 
i 1.0000 
4 1.0000 
<> 1.0000 
;;; 1.0000 

1.0000+- u.0000 
;;i i.oooo 
.. 1.0000 
• 1.00 10 

1.0200 •- 0.0900 
1.0200 +- 0 . 090 0 
t .0200+- o. o9uo 
1. D200+- o. 0 900 

1.0372 
1.0600•- 0.1000 
1.0100+- 0.1000 
1.oaoo•- 0.1000 

11 1.1oco 
# 1.1000 
/J l.tOCJO 
' 1.10 0 0 

1. 110 7 
# t.tZ'tO 

1-1751 
# 1.2060 
# 1.2120 

1.2488 
II 1.2510 

1. 3100•- 0.1100 
1. 3200•- 0. 1200 

1.3226 
I 1.)800 
' 1. 3800 
• l-3800 
II 1. 380 0 

1.3919 
L.4100+- 0.1 200 

# lo4't00 
1. 44 74 

1.'t900+- 0.1400 
i 1.5000 
i 1. 5000 
i J.5000 
i 1.5000 
i 1.50 00 
• 1.500 0 
;;: 1. 5000 
;; 1.sooo 
i 1.soou 

1. 5 26 l * 1.5280 
1. 5700+- 0.1 ... 00 

# t.5950 
t.5956 

36 

Cll2: GA~l<A • PRC TCN --> PROTON t Pl ZE RO !K > 1. 21 GEVl 

I\ 
GEV 

6.ui; 
9.uo 

LI ,\JO 
12,0V 
ts.oo 
16. (J(J 

2 .50+- 0 .10 
2. 00 
2 . 0 1 
s.oo 

2.00•- 0.10 
2.06 
4,00 
9,0(I 

12.00 
15.00 
2.18 
3.00 
6. 00 
9 , UO 

11.uu 
12.00 
15.00 
11>.00 
2.33 
2.50 
4.0G 

2.4C•- 0.21 
2 .50+- 0.t l) 
2.58 +- o .14 
2.74+- 0 .1'1 
2 .90•- 0 .22 
3.20+- 0 , 35 
3. 35+- o. 34 
~.4h- o.H 
3. 75•- u.H 
3.94+- 0.49 
4,00•- 0.10 
4.2H- 0.62 
4.6?.+- o.59 

s.oo 
2. 00+- <. . 10 
3. 00•- 0 .10 
3 .5o.H- a .1 0 
4.so+- 0.10 

2.62 
4.00+- 0.10 
5.00+- 0.10 
1.00+- o.io 

6.<.10 
9,00 

12.ou 
1 ~ . 00 
2.1a 
5.00 
2.92 
4.00 
1.ov 
3.08 
5.00 

2.00+- 0 .lO 
2.50+- 0.10 

3,24 
6. 00 
9.00 

12.0!i 
15.0C 
3.39 

3. SU+- o. 10 
,,.uo 
l.51 

4.5u+- 0.10 
2.08+· o.oa 
2 . 50•- O, H 
3.69+- u .29 
3 .90+- 0.22 
4,12 ... 0.31 
4.33+- 0.30 
4,52+- 0.35 
4.7't+- 0.36 
4,97+- 0.39 

3.66 
s.oo 

5.00+- 0.10 
3.00 
3,93 

C IFFERENflAL CROSS SECTION <T OEPENOENCE J 

2. 0 0 GEV < I\ < GEv 16.00 

£• 
GEV 

3.48 
4.22 
4.64 
4.84 
5. 39 
5.56 

2. 36•- 0.04 
2.15 
2.J 6 
·1. 21) 

z.1s..- c,,o4 
2.L8 
2.'10 
4.U 
4.84 
5.19 
2. 23 
2.55 
3.48 
4 .22 
4, b4 
4,84 
5. 39 
5.56 
2,29 
2.36 
2.<io 

2 . 3 2•- 0.08 
2 .36•- 0.04 
2 .39 +- 0.05 
2 .4 5+- 0 .07 
2 . 5 1•- 0 . 0 8 
2. 6 2+- O.L3 
2 .68+· 0.12 
2 . 73+- o. l2 
2.a1+- o.14 
z.as•- 0.16 
2 .90•- o.o3 
2 . 97,._ o. 20 
3 .09+- O.ll> 

1.20 
2 .1 5 +- 0 . 0 4 
2 - 55+- 0 . 04 
2 . 73+- 0 .01 
1.05•- 0.03 

z.41 
2 .90+- Q,1)3 
3 .2c+- o.c3 
2. 55•- 0.01+ 

3. 4tl 
4.22 
4. 8 4 
5 .3 9 
2 . "7 
3.20 
2 .52 
2.90 
2. 55 
2.58 
l, ?.O 

2 .15+- C..C4 
2 .l6+- 0.04 

2 +64 
3 . 48 
4. 22 
4. 84 
5 .3> 
2 .69 

2 .73+- O.Ci3 
2.'lO 
2.B 

3 .05+- 0.03 
2 .19+- 0.01 
2. 36•- 0.04 
2 .79 +- o.1u 
2. 80+- u .01 
2.93+· 0 .10 
3. l)O+- 0 , 09 
3 .0b•- o.u 
3.13+- o.ll 
1.19•- o. u 

2.79 
3.lO 

3 . 20+- 0.03 
2.55 
2.84 

1 7. .14 
11.11 
z 1. s 2 
2~ .40 
2 9 .(j3 

30. 90 
5 .5 7 •- 0 .19 

4.6 ) 
4.6 5 

1 0 . 26 
4. 63•- 0.19 

4.75 
s.n 

11. 77 
2 3 .40 
2 9.03 

4. <n 
6 . 5 1 

12 .14 
17 . 71 
21.52 
23.40 
2 9 . 03 
30 .90 

s . 25 
5 . 5 7 
s .19 

5 , 38•- (J , 39 
5 . 57+- O.t9 
s . 12+- 0 . 26 
6.U2•- 0 . 3b 
b . '2+- 0.41 
6. 89+- o.66 
1.11 +- c.64 
7.43+- 0.64 
1.n •- o.e1 
a.n•- o.<:n 
6. 39 •- 0.19 
9.a 2 +- 1.16 
9 . 55•- 1.11 

I 0 .2 6 
4. 6)• - 0 .19 
6 . 5 1+- 0.19 
7.45•- 0.1 9 
9.32•- 0.19 

5 , 80 
s. 39 +- 0.19 

10. 26 +- 0.19 
6. 5 1 "- 0 .19 

l2· 14 
11.11 
2).41) 
29. 03 
6. l O 

1 0 . 26 
6. 3 6 
8.39 
6 . 5 1 
6 .66 

l (I. u. 
4. 63 • - (i.19 
5.57•- 0.19 

6 . 9<> 
J Z.14 
11 . 11 
23. 4 0 
2 9. C3 
7. 24 

7. 45•- 0.19 
8.H 
7.47 

9.n•- o.1'l 
4.7 8 +• 0.15 
5 . 57 • - o. 21 
1. 80• - o.s4 
8. 20•· 0 ."1 
6. 6 1+- 0 .58 
9. 0 1•- o .s6 
9.36 +- 0,66 
9. 77+- o,66 

10.21•- o. 73 
7.79 

10.26 
l0. 2 6+- o.19 

1;. 5 1 
e. 0 1 

0 S ! G/ 0 T 
>I U llARlll/ i. F '1•*2 

.122 t-.lOOE-01 
,,42E-Olt- . 5 UOE-02 
.527E-Ol+ - .74UE-ll2 
.304E-Ol+ - . 3UOE-02 
.194E-vl+- . 300E-02 

o .290E-Ol•-. 520E-02 
a . &46 •-.LI O 
r . 650 +-.180 

.728 •-. 5 7 9 E-OI 

.iao +-,4 00E-OI 
6 .385 +-.11oe-a1 

,T43 +-.442E-Ol 
~ .300 +-.700E-Ol 

,657E-Ul+-.t30c-Ol 
.376E-Ol+- .3uOE-02 
.244E-Ol+- . 300E-02 
,8't5 +-.S64E-Ol 

I .39 0 •-.800E-Ol 
I ,l'tO •-.700E-0 2 
f . 6 3 0E-Q l+-.4UOE-02 
i .510E-O l t-, 5 10 F-0 2 
# .358E-Olt-. 300f.-02 
# .Z31E-Ol•-.?.SOF.-O?. 
n .Zl5E-Ol+- .l50f•02 

.816 +- .bbCF-01 
,6'11 +-,'t80E-vl 

i .320 +- . 6 1JOE-Ol 
~ .564 +-.85 CJ E-Ol 
il .511 • - .ll9 
• • 4 93 •-.510€-01 
i .466 +-. 4 80 E-01 
i .413 +- . 4 30 E-Ol 
i .282 +•. 3 0 0 E-Ol 
i .26q +- .420F-Ol 
0 .230 +-.440E-Ol 
4 .J97 +-.27vE-Ul 
i .224 ~-.440E-01 
Q .245 •-. 3 70E-Ol 
i .ZIG +-. S LOf-01 
4 .510f-Ol+-.3 50 E-OI 
# .190 • - .400€-0 l 
;; .44 1 • - .130 
n . 37 8 • - . b 7 0 E-Ol 
i .237 +-,31 0 E-Ol 
• .189 +-,490 E-Ol 

.642 +-.515E-Ol 
~ .l74 +- .JIOE-01 
~ .4l5f-Ol+-.360E-Ol 
~ ,381 +- .400E-Ol * .129 •- . sooE~o2 
M .S12E-Ol+-,300E-07 
# .266E-O l+-. 2 00F.-02 
I .160 E-O l+-.l30 E-0 2 

. 6 }6 •-. 283f-Ol 
r .140 +-,4 00f- Ol 

.612 +-.588E-Ot 
N .260 •-.400E-Ol 
# .~90 •-.aooE-01 

,443 +-.252E-Ol 
~ .160 t-.400E-Ol 
a:. 1.11 •- .us 

,313 +- . 330E-Ol 
.)52 +- .166F.-lll 

# ,8't9E-Ol+-. 4 50E - 0 2 
f .32l E- Ol+-. 240 C:-02 
# ol61 E-Ol+-.t30E-0 2 
# .9~4E-02+-,qoor-03 

.204 +- .115F-Ol 
~ .143 +-. 2 70E-Ol 

.260 +-.600f-Ol 

.l'tZ +-.tllE-01 
~ .733E-Ol+-,ll5F-Ol 

t.84 +- .192 
o .z59 +- .4lOE-Ol 
4 ·12 7 •-. 300E- Ol 
4 .127 +-, 260E- O l 
;;:. . J03 +-. Z20E-01 
4 . 900f-Ol+-. 1 30f-U1 
& .b90E-Ol+-. 2 IOC:-Ol 
2 .570E-Ol+- .lOOE-Ol 
~ .340F-Ol+-,9oOE-02 

.103 +-.Ll7F.-Ol 

.aooE-Ol+-.300E-Ot 
4 .377E-Ol+- .800E-U2 

,310 +-.eooe-01 
.868f-Ol+-.l20F-Ol 

ICONTT NUEO J 

10 S I G/ O Tl•I S-~••21••2 
l'U AA1Hll• GEl/**2 

15. 5 
15.5 
22. 5 
15.4 
15.4 
26.l 
14 -2 
9.16 
10.4 
1 5 .8 
5 .... 2 
u.1 
16. <} 

18. 7 
19.L 
19.1 
14.l 
12.4 
11. 1 
U!.O 
~ 1.7 
18. 2 
16. 3 
24. 8 
15.6 
15. 2 
18.0 
lt.4 
11. 7 
11. 6 
12. 4 
12. 2 
10. 2 
10 . 6 
q.66 
</, 76 
12. 2 
l ], fj 
13.2 
3.e3 
16 . 7 
6. Zl 
1 2 . 0 
10.2 
13." 
15.5 
9.60 
3.6 5 
12. l 
16.4 
14. 6 
13.5 
12 .1 
17. 3 
l 2.3 
la." 
ti.. 6 
12.4 
14.8 
14.1 
t5.6 
6, 89 
13.0 
ic.. e 
9.11> 
e.11> 
7.46 
6. 27 
6.17 
14. 6 
6.18 
5,23 
28.1 
5.70 
6. 0\l 
6 . 8 0 
6 .16 
5,94 
4.96 
4.51 
2.9 6 
4,aq 
7.04 
3.32 
9.8 2 
4.48 

•-1.27 
+-1.4.1 
•-3. l 5 
•-1. 5 2 
•-7.. la 
+-4.69 
+-2 . 42 
+- 2.54 
+-. 824 
•-l. 52 
+-1.00 
·-. 661 
+-3.94 
+-l.11 
•-1. 52 
•-2. 18 
•-,<J't1 
•-2 . 54 
•-. 8 87 
•-1 .14 
+-2.17 
+-1. 5?. 
•-1.98 
•-2.25 
+-l.26 
•- l. 06 
•-3.38 
•- l. 72 
•-2.62 
•-1. 20 
+· 1. 21 
•-1. 21 
•-1.oa 
•-l.66 
+- 1.89 
+-1. 34 
+-2.41 
•-2.08 
+-3. 2l 
+-2.63 
•-3.52 
•-1.83 
+-2.12 
+-1.34 
+-3.4'1 
+-1.24 
+- l. 7!; 
+-3.17 
•-1. 27 
•-.634 
+-.856 
+-1.01 
•- l. 0 3 
•-.170 
+-J.52 
+-l.77 
·-2. 2 5 
+-2.54 

·-· 840 
•-3.52 
+- 1.62 
•-.726 
•-.615 
+-. 5 70 
·-. 685 
·-· 659 
+· .713 
+-. 't66 
·- l. l6 
•-3. 38 
•-.480 
•-.ezo 
•-2.9 3 
•-,902 
• - 1.44 
•-1.39 
•-l. 3l 
+-.858 
•-1. 51 
+-.791 
+-.783 
•-.560 
•-2.64 
+-.704 
+-2.H 
+-.620 

t c NU~ERICAL VAL UE FRO~ TA8LE o • VAL UE READ FROM DIAGRAM P • PR ELl~INARY DATA 
UNMARKEC CROSS SECTIGNS, ANGLES ANC T VAL~ES ARE CALCULATEC FRC~ THE ~UA~TITIC:S GIVEN BY THE AUTHORISI, 
ANGLES ARE lN DEGR EES; CM AND LAB ARE CENTER-OF MASS AN O lA80RATORV SYST~MI E• ~ CM ENERGY. 
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64 

1 37 
137 
64 
37 

Hq 
6 

149 
17 

6 
149 
137 
131 
lH 

6 
149 
13 7 
I H 

6 4 
\3 1 
137 

6 4 
6 
6 

l't9 
n 
n 
37 
37 
)7 

31 
3 1 
37 
37 
:n 
37 
37 
3T 

l4q 
37 
n 
37 
37 

6 
3 7 
37 

" 137 
137 
137 
l 37 

6 
149 

6 
149 
1-49 

6 
14<l 

37 
37 

6 
131 
1 37 
137 
137 

6 
37 

149 
6 

H 
)1 

37 
37 
:n 
37 
37 
3l 
3 7 
37 

6 
149 

3 7 
149 

6 
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Cll2• GAllMA + PRCTON --> PRCTON + Pl LERO I K > 1.21 GEV I I CONT I NIJ EfH 

142 0.9383 GEii 
1'3 0.9383 GE\I 
144 0.1350 GEii 

CtFFERENTIA L CROSS SECT ION IT DE PENDENCE ! 

2.DO GEV < K < GEV 16.00 

-T K E• s D SIC/0 r co SI G/O Tl •C S-~••2 1••2 
GEVU Z GEV GEY GElf. .. 2 14U 8 ARN / GEV••7- ,.U ll ~RN•GEV•*2 

l.&500+- 0.1200 2. 50+- o.to 2.36+- 0,04 5.S7+- 0 .19 • . 2 11 +-, J20E-O I 4.64 ·-. 704 
# 1,6880 4 . 00 2.90 a.39 • .600 E-Ol+-.300E-Ol 3 . 36 +-l.69 
# t.8250 s.oo 3.20 10.26 M .300E-Ol+-.1 50 E-Ol 2 . 64 +-1.32 

~ l. 91100+- 0.1500 4 . 00+- 0 . 10 2 .90+- 0.01 a. 39+- 0.19 .203E-Ol•- .600E-02 1.14 +-. 338 
~ 1. 9700+- 0.1500 "· 50+- 0.10 3.05+- O.OJ 9,32+- 0.19 iii .165E-Ol+ - . 700 E-02 1.1 a +-.499 

• 2 . 0000 2. 69+- 0 .11 2.43+- o.o .. 5. 93+- o. 21 ~ . 850F. - Ol•-.188E-O l 2 . 11 •-.479 
a 2. 0000 3.25+- 0.15 2.64+- o.os 6,98+- 0.2.8 a .384E-Ol+-.910E-02 t.H ·-. 336 
a: 2 .0000 l . 39+- 0 .15 2.69+- o.os 1.21t+- 0.28 .372E-Ol +- . 9lOE-02 l.51 •-.368 

• 2.0000 3. 55 2.75 7,51, .; .345E-Ol +-,81,0f.-02 t.53 •-.373 
0 2.0000 3. 13+- o.14 2.e1+- 0.05 7.88+- 0.2b • . 283E-Ol+-. 680E-02 1.39 •-. l3l 
;;: z.oooo :1 . ae+- o.1e 2.e6+- 0.06 8.16+- 0.14 .. .20lE-Ol+-.l,50E-02 1.01 +-. Zl9 
ii 2.0000 4.08+- 0.21 2. 9 2+- 0.01 a.54•- o.39 • . 2.25F.-Ol•- . 6 LOE-02 t. n +-. 358 

" 2.0000 4.23•- 0.22 2.97+- 0.01 a.e2•- 0.41 ;;: . 22lE-Ol+-. 5 lO E-02 1.39 ·-· 3:14 
i 2.0000 Ji.47+- 0.21 3.04•- o.oe 9.27+- o. 51 .. .l39E-O l +-. 420 E-02 .978 •-. 296 
4 2.0000 1t.64+- o.)2 3.lO+- 0.10 9.59•- 0.60 .. .tt4E-Ol+-. 460E-02 .664 •-. 349 
ii ... 0000 lt.78+- 0.36 3.L4+- o.u 9.85+- 0.66 ii .1o~F.-Ol•-.41tOE-02 .669 •-.354 
ii 2.0000 4. 95+- o .37 3.19+- 0.11 10.17+- 0.69 a: . 1eoe-02+-. 490E-OZ .6H •-.423 

a 2.0200+- o.1eoo 3 . 50+- 0.10 2. 7 3+- 0.03 7.45+- 0.19 a: . 383E-01+-. 490 E-02 1.65 +-.' 211 
2.0600+- o .1eoo 4.,o+- 0.10 3.05+- 0.03 9.32+- 0.!9 G .202E-Ol+-.J,OOE-02 t.44 .... 285 

" 2.0100+- o . 2000 s . oo+- 0.10 3.20•- 0.03 10.26+- 0.19 a: . 9soe-02+-. 2ooe-02 .83(> •-.176 
;; 2.1200+- 0.1600 4. 00+- 0 .10 2 .9()+- o.u3 B. 39+- o.i 9 .. .2b2f-Ol+-. 500E-02 1.48 ·-· 282 .. :1 . 0000 4.'t7 3.04 9.21 i . lOOE-03+-.lOOE-03 .704E-02+-,704E-02 

0: 3 . 0000 lt.66 3.to 9.62 • . l70F- 02+- . t70E-02 .130 •-.130 
iil 3,0000 4.85 3.16 9.98 .. <. Z90E-02 <- 7.40 
01 3,0000 s . 03 3. 21 10. 32 4 <. l IOE-OZ <. 9801=-0l 
i 1.0000 5. 20• - 0.18 3. 26+- 0 . 05 10.64+- 0 .3" 0 .900E-03+-.900E-03 .857E-Ol+-.857E-01 
Ol J.0000 s . 3b+- O. Z9 3. 31+- o.os l0.91t+- o. 54 4 .140E-02+-.140F-0 2 . 142 +-.142 

i 3.01>00 .. - o . Z<too s . oo+- O. l O 3.zo+- o.o3 l0.2b•- 0.19 4 <.tooe- 0 2 <. 880F.-Ol 
& 4.0000 " · 75+- 0.16 3. 11 .. - 0 . 0 5 '1.79+- 0.30 i . 12oe-02+-. 9ooe- 03 . 9 53E-Ol+-.7l5E-Ol 
& 4.0000 't.q,, ... 0.13 3.19+- 0.01 10 .15+- 0.24 i .1o o e- 02+- .eoo e-ol . 859E-Ol+-. 687E-Ol 

• 1,.0000 5 .15+- 0.21 3.25+- o . 06 10.54+- 0 . 39 • .1qoe -oz +-.11o e-o z .111 ·-· 10) 
ii •• oooo 5. 3'J+- 0 . 32 3.30•- 0 . 09 10. 92+- 0.60 .11or- 0 2•-. 8oo e-01 . 111 +-. BO&E- 01 .. 4.1000+- O.Z900 5.00+- 0 .10 3.20+- 0. 0 3 10 .26•- 0 .1 9 :; .900£-03•-.900E-03 .792E-Ol+-.792E-Ol 

l.2l GEV < K < r.ev 2.00 

-T K E* s 0 SI G/O T 10 S lfo/O Tl•IS-M**21••2 
GE\102 GEV GEY GE\1**2 MU 8ARN/GEV ... 2 fo'U llARN•GFV**Z 

Q.0566 l.36 l.95 3.'t3 14.5 •-1. 27 94.J •-8.'!0 
o.1256 l.3b 1.85 3.43 15.4 +- 1.61 100. +-10.5 
0.2193 1. 36 1.85 3.4] 12.0 · - · 737 78.2 •-4.80 
0.,,033 l. 21 l.78 3.15 7.40 •-1.09 311.2 +-5.62 
O.'i687 1.36 la85 3.43 3.15 +-.603 20.5 +-3. 93 
0.4687 1.36 l. 85 3.4'! 3. 39 +-.308 22.l +-2.0l 
0. 5083 1.1ts 1.90 3.60 2 . 2? •-.142 16.? +-1.os 
o.52a7 l.2 l l· 78 3.15 9.lq +-1.01 47. 4 +-s. 22 
0 . 570'o 1.59 l.97 3.66 1. 17 +-. uo 10. 4 •-.981 
0.7004 1.88 2.10 It. 41 .785 +-.807E-Ol 9.77 +-1.00 

ii 1.0000 1.90•- 0 . 12 2.11+- o.os 4.45+- 0. 23 Qi .575 •-. lZb 7.31 +-1.bO 
a 1.0000 1. 99+- o.13 2.15+- Q.06 4.bl+- 0.24 .398 +-.•noe-01 5.55 +-t.30 

I• NU~ERICAL VALUE FROM TABLE i ~ VALUE READ FROM DIAGRAM P = PRELl 141NARY OA TA 
UNMARKED CROSS SECT IONS , ANGLES ANO T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN 6Y THE AUTHORISI. 
ANGLES ARE IN OEGR EES; CM ANO LAB ARE CENTER-OF MASS ANO LABORATORY SYSTEM; E• • CM ENERGY . 

REF 

37 
l49 
1 .. 9 

37 
37 
37 
37 
37 
37 
l7 
l1 
l7 
"17 
37 
37 
37 
31 
37 
37 
37 
:n 
:n 
H 
'H 
37 
37 
H 
37 
37 
31 
n 
37 
37 

REF 

53 
53 
5::1 

231 
53 

6 
6 

231 
b 
6 

H 
37 
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Cll2 : GA1'11A + OROTON --> PROTON + Pl lERC IK > 1.zt GE'l l ICONTfNUEOI 

112: 0,9383 GEY 
1'3: C.9383 GEV 
I"•: 0, 1350 GEY 

I< 
GEV 

1.21 

1.29 
1.30 

1.37 

1.41 
l olt2 
l.41t 

l.46 

1.50 
1,53 
1. 55 
1.51> 
l.S7 
1.58 
1,60 
1.62 
l.65 
1.66 
1.67 
l.68 
1.70 
1.12 

lo74 
1.75 
1.78 
l.83 
};;86 
1.88 

1.90 
1.90+- 0. 08 

l.92 
1,94 
l.96 

z.oo+- 0 .10 

z.oo+- 0.08 
2.01 
2.02 
2.03 
2.05 
2.oe 
2.12 
2.15 

2.1s+- 0.08 
2.15 

2.11>•- o.oe 
2. lC> 
2.1 0 
2.19 

2.21 
2.22 
2.23 
2.24 

2.26 
2.2e 

2.30 
2.30+- 0,09 

2.31 
2.33 

E• 
GEV 

l.78 

1.eo 
1.80 
l .at 

1.82 
1.82 

1. 83 
1.83 
1.84 

I.Ob 

1.80 
l. 88 
1.89 

1.90 

1. 92 
1.94 
1.9 5 
lo'l5 
1.96 
1.96 
1.97 
1.98 
1.99 
2.00 
2.00 
2.01 
2. 02 
2.03 

2.01t 
2.04 
2.05 
z.oe 
2.09 
2.10 

2.11 
2.11+- 0,04 

2.12 
2.13 
2.14 

2 . 15+- 0 .04 

2.1s•- o . o3 
2.10 
2.16 
2.17 
2.11 
2 .19 
2.20 
2.22 

z,zz+- 0.03 
2.22 

2.22+- 0.03 
2.22 
2.23 
2 . 23 

2.24 
2.25 
2.25 
2.25 

2.26 
2.27 

2.28 
2.2e•- 0.04 

2.28 
2.zci 

s 
GEV' .. 2 

3.15 

3.30 
3 .3 2 

3.34 
3.36 
3,3q 

3,45 

3.62 

3, 70 
3 , ?5 
3.79 
).81 
3.83 
J,8 5 
3 . 88 
3.92 
3.~e 
4.00 
4. (; l 
4.0 3 
4. 07 
4. ll 

"· 15 
4.16 
4. 22 
4. 31 
t,,37 
4 .41 

4 . it5 
4,45+- c .1s 

4.48 
4.5 2 
4.56 

4 . 63+- tl. l'i 

4.63•- C.15 
4, 65 
4.61 
4.69 
4,73 
4 . 78 
4.86 
4.'H 

4. '11 ·- 0 . l 5 
4.9 1 

4.93•- 0.15 
4.93 
4.<ll 
4 , q9 

s.o.3 
s.os 
5.06 
5.08 

5.12 
s. 16 

5.20 
5.20•- 0 .11 

5.22 
5,25 

ClFFERENl!Al CROS S SECTtON 16ACKWARO PROOUCTIONI K > 1, 2.l GEV 

-u 
cevu2 

-0. 2'< I 
- o. 22~ 
- 0 .195 
-o .139 
-0.065 

0 . 039 
o . 156 
0 .283 
o.H6 
o,56 4 

-0 .238 
- u .2J8 
a. sac. 

-0. 235 
o. 616 

-0 .232 
-G.232 
-0.230 
-0.229 

0 . 656 
-0. 221 
-0.226 
-0.224 

0 . 6?6 
-o. 220 
-o.22c 
-o. 2l 5 
- o. 214 
-0.212 

o . 796 
- 11 .210 
-0.210 
-0.205 

o.885 
-o. 200 
-O. l<l'l 
-o . 198 

0 . 934 
-0 .195 

0 .974 
- 0 - 191 
-0.190 

L .023 
-o. 18a 
-0.186 
-i).1 85 

1.012 
-0.183 
-u . 182 
I.DI 
t .180 

-0.174 
-0.1 12 

1.229 
l . ZltB 

' l.l67 
-0 .169 
-o .168 

l.306 
s 1.16~•- 0. 100 
s 1. 2&4+- 0 .1 30 

$ l . 354 
-0.163 

1. 365 
- ll.162 
-0 .1 61 

l.423 
-0 .156 
-o . !54 

I t. 136 
l.'<91 

s-o.845 
1.500 

-0.lB 
- 0 .1 52 

t.529 
1.54'1 

-0 .150 
-0 .15C 
-0.149 

1 . 57tl 
1.597 

- o .147 
1,616 

-0. 146 
$ 1 .'tl 7 
-ll.l46 
-0.144 

o srr.10 u 
l'U 6ARN/GEVU2 

12. 5 
12. 1 
10 oil 
a.ae 
7.79 
1.11 
5, 92 
5.38 
5 . l't 
4 . 99 
ll. 9 
e.20 
s . 01 
ICI. 5 
3.11 
13 .2 
9. us 
10.s 
11.8 
4.25 
11. 9 
9 .07 
10 .5 
3.70 
ll. 0 
8.68 
8. H 
10.3 
9 .04 
3 ,76 
9 .07 
6 . 96 
5 ,98 
3, 54 
4 . 41 
5 .67 
4.45 
3.40 
3.60 
3.03 
z,93 
2.79 
2 .11 
2. 0 l 
2.ia 
1.11 
2.H 
l . 67 
2 .oJ 
2 .11 
3.11 
1 . 04 
.902 
1. 26 
1.10 

n .H 
.e10 
. 721 
.994 

az.14 
ii\\, 'II 
il.94 

. 567 

.946 

.5za 

.449 
• 779 
.396 
.420 

Qll.29 
.729 

di. I 70 
.589 
.413 
,t, 30 
• 523 
. S'l5 
. 375 
.4'l0 
• 335 
.ltll 
.364 
.321 
.527 
. 335 

ii).38~ 

. 41>3 
• 4 1 3 

•-.530 
+-l .4B 
•-1.01 
•-1.09 
• - . 623 
+-.621 
+-. 545 
•-.701 
+-. 390 
•-. 545 
•-.404 
•-.1 98 
•-. "58 
+- . 366 

·-· )25 
+- 1.00 
+-.2Sb 
• - . 981 
•- 1 .13 
•-. 56 1 
• -.689 
•-.1 81 
+-. 9Ql 
+-.sea 
•-. 565 
•-.1n 
•-. 166 
• - . 641 
•-. 'll7 
•-. 237 
•-.784 
+- . l'lO 
+-, 184 
+- .1 56 
•-.199 
•-. 530 
•-. 25 1 
·-· 111 +-.191 
+-.129 
+-.16 1 

·- .188 
• - . 16 1 
•-. 216 
• -.:?.23 
•-.zos 
•-.195 
+-. 153 
+-.147 

· - · 182 
+-. 139 
+-. 727E-Ol 
+-.942E-Ol 
+-. l U!i 
+-.797E-Ol 
+-. 2.47 
+-. 7UOE -Ol 
• - . 950E-O I 
+-. 141 
+-. 222 
•-.21u 
•-.202 
+-, 667.E-Ul 
•-. 535E-Ol 
+-. 6 13E-Ol 
+-, <i06E -Ol 
+-. 437E-Ol 
+-. 350E-Ol 
+-.42UE-Ol 
+- .1 34 
+-. 229E-Ol 
+-. 270E-O l 
+- . 608E -Ol 
•-.30lE-Ol 
+-. 262.E-Ol 
+- . 897E-Ol 
+-.18 5E-Ol 
+-. 33 1E-Ol 
+-. &22E -Ol 
+-. 291E-Ol 
•-. 6l8E-Ol 
•-.396E-Ol 
+-. 41> 'JE-0 l 
+-.l78F-Ol 
+-.388E-Ol 
+-.500E-Ol 
+-.526E-Ol 
•-. s21e- 01 

THETA (tlARYONI 
CM LAB 

~ o.o 
w ci.a 
• 19. 5 
f 29 .1 
• 38.6 
• 49 . 2 
# 59.5 
# 6'l. 5 
II 79.~ 
# 1!9 .9 
" o . o 
~ o.a 
ii 90.0 
# o.o 
~ 90 .0 
~ o.o 
~ o.o 
• u.o 
II O. O 
o qo .o 

o.o 
• o.o 
II O.O 
• 90 .0 

o . o 
o.o 
o.o 
o.o 
o.o 

i 90 .0 
o .o 
o.o 

ii) o.o 
ol 90 . 0 
QI o.o 

" # 
o.o 
o.o 

~ 90 .0 
o.o 

.. 90.0 
o. o 
o.o 

.~ 90.0 
N o.o 
• o .. o 
- o. o 
al 90 . 0 
~ o.o 
# o.o 
a1 90 .O 
• 90 .0 
• o.o 
I 0.0 
ii '10.0 
ii 90,0 

86 .6 
o.o 
o.o 

• 90.0 
83.0•-
87 . 5+-

90. 3 

" o.o 
@ 90.0 
II O.O 
# o.o 
iii 90.0 
f o. o 
fl o.o 

77 ,4 
iil 90.0 

o.o 
iil 90 . 0 
• o.o 
, o . o 
~ 90.0 
iii 90.0 
" o.o 
# o.o 
/I o.o 
.. '10 . 0 
i 90. 0 
~ o.o 
a 9u.o 

o.o 
82.9 

# o.o 
II O.o 

J.8 
5.0 

o.o 
4.0 
8.0 

12.0 
16 . l 
20.& 
25. 1 
Z'l,6 
34,2 
39. 2 
o.o 
u.o 

39,2 
o.o 

39,l 
o.o 
o.o 
o.o 
o.o 

38.9 
o.o 
o.o 
o.o 

38.7 
o.o 
o.o 
o.o 
o.o 
o.o 

38.3 
o.o 
o.o 
o . o 

3 7, 9 
o.o 
o.o 
o.o 

31. 7 
o. o 

.17.6 
o.o 
o.o 

37,4 
a.a 
o.o 
o.o 

37.2 
o.o 
o.o 

36.'l 
%.8 
o.o 
o.o 

36.6 
36 .5 
J'<,9 
o.o 
o.o 

36.1 
32 . 9+-
35 . 0+-

36.3 
o.o 

36.0 
o.o 
o.o 

35.8 
o. o 
o.o 

29.9 
15.6 
o.o 

35 ,5 
o . o 
o .o 

35,4 
35.4 
o.o 
o.o 
o.o 

35,3 
35.2 
o.o 

35.1 
o.o 

31.8 
o.o 
o.o 

1. 8 
2.l 

0 ~ f G/O OMEG A ICMI 
'4U OARN/ STERAO 

11.bl +-.6BOE-Ol 
#l.63 +- ,l'lO 
H.38 •-ol~O 
fl.I'+ +-,140 
l l.00 •-. BOOE- 01 
1.920 •-.800E-Ol 
1,760 +-.lOOE-01 
#.690 +-.900E•Ol 
•• 660 +-.500E-Ol 
~ .640 +-,700E-Ol 
•t.55 +-,530E-Ol 
it .07 •-.260E-Ol 
~.665 +- . 600E- Ol 
fl,41 +-.490F.-Ol 
Ol ,510 •-.440F.~01 
U.AO •-.131 
~t .24 •-.~50E-Ol 
111.46 •-.117 
I I. 66 +- ol 59 
i .599 +-.790F.- Ol 
ll.69 +•. 980F.-Ol 
@t.30 +- .260E-Ol 
u.54 •-.145 
oi .541 +-.8bOE-Ol 
#l.66 +-.850E- Ol 
il . 31 •-.260F.-Ol 
il.30 +-.260F- Ol 
#1.62 •-.101 
#1.45 •- .147 
i.603 +-,180E-Ol 
#1.'<8 •-.128 
i l.14 +-.3lOE- Ol 
il .Ol +- . 3JOE- Ol 
i .613 +-.270E-Ol 
i .776 +-.350E-Ol 
#l.04 +- .940E-01 
#.J95 +- .460E-Ol 
@. 6 13 +-.200E-Ol 
i.658 +-.350E-Ol 
i.563 •-.2~0E-O l 
i .557 +-.310E- Ol 
1.535 •-.360F.-Ol 
i.52J +-.310E-OI 
#.390 +-.47-0f-Ol 
i.430 • - . 440E- Ol 
#.343 +-.410E- Ol 
i.462 +-.390E-Ol 
i.~38 +-.310F.-Ol 
#.415 +-,300f-Ol 
oi.452 +- .180E-ot 
i,67?. • - .300E-Ol 
#.228 +-,ll>OE-01 
1.201 +-.210E-Ol 
a.2eo +-.24oe-01 
;;i,z49 +-.lSOE- 01 
.536 t-.557E-01 

,.199 +-,l60E-Ol 
#.167 +-,220E-Ol 
i.233 +-.330E- 01 

, 513 •-.5J2E-Ol 
• 458 +-. 503E- Ol 
.465 +-.484E-Ol 

#,1)7 t-.160E-Ol 
ot , 230 +- , 130E-Ol 
#,\29 +-.l50E-Ol 
11.111 .- .1 50€- 01 
i,l'l6 •-.tlOE-01 
1 . 102 •-.900E-02 
I. l 10 +-, l lOE-0 l 

.338 •-.350E-Ol 
a.t~l +-.nOOE-02 

.447E-Ol +- . 7 lOE-02 
a .155 +-,160E- Ol 
1.110 +-. eooe-02 
•• 115 +- . lOOE-02 
~.140 +-,240E-Ol 
a.161 +-.sooE-02 
#.102 +-.900£-02 
#.134 +-.llOE-01 
#.920E-O l +- . 800E- 02 
a. in +-.11oe-01 
i .101 .-.11oe-01 
#. 900E-Ol +- . l 30E-Ol 
a.t48 +-.500E-OZ 
#.9SO€-Ol+-.110E-Ol 

, 108 +- .142E-Ol 
#, 132 •-, 150E-01 
it . 119 +-. l SOE-01 

REF 

47 
?.1 1 
23 1 
2H 
231 
1.ll 
231 
2'1 
7. .H 
2 '.H 

47 
11t 

6 
47 

6 
47 
74 
47 
0 

b 
4 7 
74 
47 

6 
47 
71+ 
74 
47 
47 

6 
47 
74 
H 

b 
74 
47 
"7 

6 
74 

6 
74 
47 

6 
47 
74 
'+7 

6 
7" 
"7 

6 
6 

47 
47 

6 
6 

37 
47 
47 

6 
37 
3 1 
37 
47 

6 
47 
47 

6 
47 
47 
37 

6 
n 
23 
47 
47 
2' 

6 ,., 
47 
47 
23 
23 
it7 

6 
47 
37 
'+7 
't7 

#=NUMERICAL VALUE FROM TABLE ~ = VALUE REAO FRO~ OIAGRAM P ~ PREL111JNARY DATA S • FOR DETAIL S SEE REFERENC E 
UNMARKEC CROSS SECT IONS, ANGLES ANC T VALUES ARE CALCULAT ED FROM THE QUANTITIES GIVEN av THE AUTHORCSI. 
ANGLES ARE [ N DEGREES; CH ANO LAB ARE CENTER- Of MASS ANO LABORATORY SYSTEM; E• • CM ENERGY . 
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Cll2l GAHMA + PROTON --> PROTON + P( ZERO tK > 1 .Zt GE VI ICOllTINUEOI 

H2 0.9383 GEV 
113 o.9383 GEii 
114 o. llSO Gl:V 

K 
GEV 

2.33 
2.34 
2.35 
2.36 
2+39 

2.40 
2.42•- 0.01 

2+42 
2.44 
2+46 
2+4"f 
2.49 
2.so 

2.so•- 0.10 

2.so•- 0.01 
2.50•- 0.10 

2.51 
2.57 

2+60 

2.60•- 0.10 
2.6l 
2.62 

2.63 
2.64 
2. 71 
2.12 
2. 73 
2.74 

2.15 
2.76 
2+79 
2 .8() 
2+91 

2.93 
2+85 
2.96 

2.87 
2.89 

2.98 
2.99 
3.00 

3.00+- 0.10 
3.03 
3.04 

3+01 

3.10 
3.11 

3+19 
3+21 
3.23 

3.24 
3+25 

3+26 
3.32 

3.32+- 0.10 
3.34 

3.35 
l.36 

2+29 
2.30 
2.30 
2.10 
2.32 

2. 32 
2.33•- 0.03 

2.33 
2+3if 
2.34 
2.JS 
2.36 
2.36 

2· 36•- 0+04 

2.36•- o.oo 
2.36•- 0.04 

2.3~ 
2. 39 

2.40 

2.40+- u.04 
2.'iO 
2+41 

2+41 
2.,.2 
2.44 
2.45 
2+45 
2+45 

2.46 
2.46 
2.47 
2.46 
2+48 

2.49 
2.<.10 
2.50 

2.50 
2.s1 

2.53 
2.54 
2+5'< 

2.54 
2.55 
2.ss 

2.ss+- o.o" 
2.56 
2.57 

2. 58 

2.59 
2. 59 

2.61 
2+61 

2.62 
2.63 
2+63 

2.65 
2.67 

2.67+- 0.0<11 
2.67 

2.68 
2.68 

s 
GEV .. 2 

5.25 
s.21 
5.29 
!i.31 
S.37 

5+38 
s.~2·- 0.11 

5+42 
5.46 
5.50 
S.52 
s.ss 
s.s1 

s.s1+- c.H 

s.57•- 0.02 
s.s1+- 0.19 

5.76 

5.u.+- 0.1-; 
5.76 
5.80 

s.e2 
5.93 
5.97 
S.'19 
6.0G 
6·02 

6.04 
6.06 
6.12 
6+H 
b+l5 

6+27 
6+l0 

6.47 
6.49 
6.51 

6.Sl+- o.19 
6.57 
6.59 

6.64 

6.70 
6. 72 

6.87 
6.90 
6+94 

6+96 
6.98 

7.00 
7.11 

1.11+- 0.19 
7.15 

7.17 
7.19 

OlffERENTlAl CROSS SECTION 18ACKWARO PROOVCTIONI K > 1.21 GEV 

-u 
GEV .. 2 

1+665 
-0.144 

l.68'i 
t.694 

-0.141 
-0.141 

$ 0.605 
s-o. 35 7 

1.751 
1. 771 
1. 790 

-a.us 
-0.137 

l.829 
$-0.001t- 0.120 
s 0.323+- 0.120 
s o. 523•- 0.120 
s o.a23+- o. no 
s l.1n+- o.1so 
• 1.463+- o.140 

s 1.193 
s 0.811 
-o.lH 

1.896 
-0.132 

s 0.98C 
$ 1.980 
-0.131 
-o.131 

1.944 
-O.l30 

1+'163 
-0.121 

2.03<; 
-o.&26 
-0.126 

2.059 
-o.126 

2.078 
-0.124 
-0.124 
-0.123 

2.126 
-0.123 

2.164 
-0.121 
-0.121 

2+ 183 
-0.120 

2.202 
-O. ll 9 
-0+118 
-0.118 

2.2l9 
2.2ae 
2.298 

-0.117 
s o.691•- 0.150 

-0.116 
-0.11 ~ 
-0.115 

2.374 
-0.114 
l· 140 
2. 391 

-0.111 
-0.113 

1.1so 
2.412 
2.460 

-o. t 11 
-0.111 
-o. l ll 
-0.111 

2.508 
J.209 
2.527 

-0.109 
-o.lO'l 

l +218 
2.sss 

-a.101 
$ 2. 331 

1.263 
2.631 
2+631 

-o .106 
-0.106 

0 SJG/O U 
lolU 8ARN/GE11*•2 

.354 •-.660E-Ol 

.146 +-.415E-Ol 

.'i57 +-+l78E-Ol 

.200 +-.277E-Ol 

.435 +-.3l7E-ol 

.455 +-.640E-Ol 
i.180 +-.380E-Ol 
@.129 +-.240E-Ol 
.295 •-.259E-Ol 
.156 •-.230E-Ol 
.111 +-.137~-0l 
.493 +-.454E-Ol 
.456 +-.386E-Ol 
.226 +-.240E-Ol 

i+2'l9 +-.470E-Ol 
~.156 +-.2eoe-01 
i.143 +-.Z70E-Ol 
~.213 +-.25UE-Ol 
@.190 •-.290E-Ol 
~.278 +-.420E-01 
a:.219 •-.290E-01 
i.219 •-.340E-Ol 
.511 +-.465E-Ol 
.138 +-.136E-Ol 
.458 •-.391E-01 

~.132 +-.240E-Ol 
o.177 +-+330E-Ol 
.423 +-.426F.-Ol 
.42'< •-.575E-Ol 
.128 +-.112E-ul 
.446 •-.4S2E-Ol 
.612E-Ol+-.991E-02 
.'<25 +•,437E-Ol 
.682E-Ol•-.609E-02 
.37) +-.231€-0l 
.406 +-.345E-01 
.460E-Ol+-.l70E-OI 
.384 +-.516E-Ol 
.394E-Ol+-.456E-02 
.4'<2 +-.704E-Ol 
.3s3 •-.zs2e-01 
.319 +-.363E-Ul 
.629E-Ol•-.S03E-02 
.l57 +•.333E-Ol 
+lBlF-Ol+-.550€-02 
• 23S +-. 383E-O1 
.331 +•.274E-Ol 
+188E-Ol•-.191E-02 
.268 +-.216E-Ol 
.425E-01•-.352E-02 
.299 •-. 320E-Ol 
.259 +-.263E-Ol 
.254 •-,236E-01 
.1oae-01+-.142E-02 
.259E-Ol•-.392E-02 
.l26E-Ol•-.114E-02 
.213 +-.207E-Ol 

4.129 •-.1aoe-01 
.197 +-.333E-Ol 
+189 +-.281E-Ol 
+204 +-.204E-Ol 
.2soE-01+-.651E-o?. 
.237 +-.354E-Ol 
.351E-Ol+-.l60E-OI 
.ss9E-02+-.1oae-02 
.140 •-+lSOE-Ol 
.174 •-.149E-01 
.363E-Ol+-.971E-02 
.898E-02+-+746E-01 
.l34E•Ol+•.342E-02 
.136 •-.l46E-Ol 
+134 +-.tlOE-01 
.141 •-.146E-Ol 
.126 +-.14SE-Ol 
.469E-02•-.101E-02 
.265E•Ol+-.834E-02 
.534E~2+•.548E-03 
.162 +-.l90E-OI 
.104 +-.947E-U2 
+211E-Ol•-.402E-02 
.1ooe-01+-.226e-02 
.lll +-.139E-Ol 

a.102e-01+-.sooe-02 
.174E-01+-.505E-02 
.397E-02•-+666E-03 
.920E-02+-.2s2e-02 
.101 •-.137€-0l 
.107 +-.t37E-OI 

THETA !BARYON) 
CH LAS 

iii 90.0 
# o.o 
QI 90.0 
a 90.0 
# o.o 
II 0,0 

53+0 
o.o 

OI 90.0 
01 90.0 
QI 90.0 
" o.o 
II O.O 
;;: 90.0 

20.4•- 10.1 
39.7•- s.5 
48+1•- 4,T 
s9.o•- 4.4 
69. 'H- 4. 7 
79.2•- 4.2 

88.9 
58.7 

# o.o 
@ 90.0 
II O+O 

62.7 
91.5 

' o.o 
II O.O 
@ 90.0 

o.o 
i 90.0 

o.o 
;;: 90+0 

• • 
o.o 
o.o 

; 90.0 
o.o 

0: 90.0 
o.o 

• o.o 
' o.o 
~ 90.o 

o.o 
(;; 90.0 
# o.o 

o.o 
0: 90+0 
• o.o 
QI 90+0 

• 
• o.o 
• o.o 
# o.o 
~ 90.o 
@ 90.0 
OI 90.0 

o.o 
48.0+- 4.8 

# o.o 
N O.O 

o.o 
" 90+0 
M· O+O 
; 60.0 
• 90+0 
M 0+0 
• o.o 
.;i t>O.o 
al 90 .. 0 
., 90.0 
# o.o 
~ o.o 
• o.o 
• o.o 
G qo .O 
;;; 60.Q 
i 90.0 
11 o.o 
# u.o 
@ 60.0 
01 90.Ci 

o.o 
114.0 

QI 60.0 
ii: 90.0 
@ 90.0 
# o.o 
• o.o 

35.0 
o.o 

34.9 
)4.9 
o.o 
v.o 

19. l 
o.o 

34. 7 
34.6 
34+5 
o.o 
o.o 

34+4 
7.0+-

1l.9+­
l 7 .o•-
21. 2•­
?5. 3+-
2'1.1>+-

B.9 
21.0 
o.o 

14.2 
o.o 

22 ... 
34.8 
o.o 
o.o 

'.l4+0 
o.o 

34.0 
o.o 

H.7 
o.o 
o.o 

H.7 
o.o 

33.6 
o.o 
o.o 
o.o 

33.4 
o.o 

33. 3 
o.o 
o.o 

·n.3 
o.o 

H.2 
o.o 
o.o 
o.o 
n.o 
32.9 
32.9 
o.o 

16.l•­
o.o 
o.o 
o.o 

32. 7 
o.o 

20. 3 
Jl.6 
o.o 
o.o 

20.3 
~2.6 
32.4 
o.o 
o.o 
o.o 
o.o 

32. l 
20.0 
12. 3 
o.o 
o.o 

20.0 
32.2 
o.o 

29.4 
19.8 
32 .o 
32.0 
o.o 
o.o 

3.5 
z.o 
1.6 
1.7 
\.9 
l ·fl 

n SIG/O O"ECA IC>!I 
>IU BARN/ STE R6.0 

@.102 •-.l90E-Ot 
#.lOOE 00+-.120E-Ol 
a.t33 •-.11oe-01 
@.595E-Ol+-.810E-02 
•• 129 •-.100E-ot 
#.135 +-.t90E•Ol 
.537E-Ol+-.ll3E-Ol 
.1eee-01•-.122e-02 

~.Bij9E-Ol+-.7&0E·02 
a.473E-01+-+700E-02 
i.342E-01+-.420E-02 
1.1s2 +-.140E•Ol 
#+142 +-.120E•Ol 
@.708E-Ol•••750E•02 

.933E-Ol+-,147E-Ol 

.487E-Ol•-.874F.-02 

.446E-Ol+-.8~3E-02 
.665f-Ol+-.780E-02 
.S94E-Ol+-.907E-02 
.968f.-Ol•-.t31E•Ol 
.684f-01•-.905E-02 
.688E-Ol+-.107E•01 

,.t65 •-.1soE-01 
a.446E-Ol+-.440E-02 
#,ISO •-.130E-Ol 
.432f-01•-.785E-02 
.578E-Ol•-.106E-Ol 

#.139 +-.140E-Ol 
1+140 +-+190E•Ol 
i+422f-Ol+-.370E•02 
1+148 +-.150f-Ol 
a.204F-o1•-.330f.-o2 
1+146 •-.150€-01 
i. 304F-O l +-. 2 lOto- 02 
•• a29 •-.aooe-02 
¥.141 •-.120E-Ol 
i.JbOE-0\•-+590E-02 
#.134 +-.180E-Ol 
@.138E-Olt-.160E-02 
#+157 +-.2SOE•Ol 
#,1Z6 +-.900E-02 
#+114 +-+130E-Ol 
~.22SE-Ol+-.l80E-02 
#.129 •-.lZOE-01 
i.660E-oz+-.2ooe-02 
#.860(-01•-.l40f-Ol 
•• 121 +-.lOOE-01 
i.690E-02+-.TOOE-03 
#.990f.-Ol•-.800E-OZ 
a.157F-Ol•-.l30E-02 
N.112 •-.120E-Ol 
#.9soe-01+-.1ooe-01 
#.970~-0l•-.900E-02 
i.4l?E-02+-.540E-03 
i+992E-02+-+150E-02 
a.485E-02+-.440F.•03 
•.a2oe-01+-.aooE-02 

+496f-Ol+-.694E-02 
#.770E-Ol+-.130E-OI 
#.740F-Ol•-.llOE-Ol 
#+800E-Ol•-.800E-02 
@.990E-02•-.260f-02 
t.940E-Ol+-.l40E-01 
~.140E-Ol+-+6'40€-02 
a.223f.-02+-.430E-03 
#.560E-Ol+-.600E-02 
#.70QE-Ol+-.600E-02 
a.t46E-Ot•-.3soe~o1 

~.361E-02+•.300F•03 
i+550E-02+-.140E-02 
f.560E-Ol+-.600E-02 
N.550E-Ol•-.700E-02 
#.S80E-Ol+-.600E-02 
l.5?.0f.-Ol+-.&OOE-02 
~.195E-02+-.420E-03 
~.111e-01+-.1soe-02 
@.224E-02+-.230E-03 
#.680E•Ol••.800E-02 
#+440E-Ol+-.400E-02 
@.890E-02•-.l70E-02 
@.425F.-02•-.960E-03 
l.480E-Ol+-.t>OOE-02 
.44 l E-02+- • 216E- 02 

~. 76oE-02+-+220E-02 
@.173E-02•-.290E•03 
;i. 40 lE-02 +-• l lOE-02 
#.450E-Ol•-·600£-02 
N.4TOE-Ol•-.600E-02 

REF 

23 
47 

6 
23 
47 
47 
37 
37 

6 
2) 

n 
47 
47 

6 
37 
37 
37 
'.37 
37 
"H 
37 
37 
47 

6 
47 
37 
37 
47 
47 

6 
47 
23 
47 

6 
47 
47 
23 
47 
z~ 
47 
47 
47 

6 
47 
23 
47 
'47 
23 
47 

6 
47 
47 
47 
23 

6 
23 
47 
37 
~7 
47 
47 

6 
47 
23 
23 
47 
47 
23 
21 

b 
47 
47 
47 
4T 
H 
23 
21 
47 
47 
2l 
6 

47 
n 
23 
ll 

" 47 
"7 

- • NUMERICAL VALUE FROM TABLE @ • VALUE REAO FRO~ DIAGRAM P ~ PRELIMINARY DATA $ = FOR OETAtLS SEF. REFERENCE 
UNHARKEO CROSS SECTIONS, ANGlES AND T VALUES ARE CALCUlATEO FROM THE QUANTITIES GIVEN SY THE AUTHORISI. 
ANGLES ARE IN DEGREES; CH ANO LAS ARE CENTER-Of MASS AND lA80RATORY SYSTEM; E* x CM ENERGY. 



40 

CllZ• GA~~A • PROTON--> PRCTON • Pl ZfRC tK > 1. 21 GFVI tCONT!NUEDI 

~2 C.9383 GEV 
f'I) O. 9383 GEV 
~4 0. 1150 GEV 

K 
GE:V 

3.36 

3.37 
3.43 

3.46+- 0.10 
3.46 
3.47 

3.47•- 0 .10 
3.'47 
3.-49 

3.50 
3.50+- 0.10 

3.56 
3.58+- O.!l 

3.60 
3.bl 

3.64+- 0.11 
J.68 
3.10 
J.76 
3.79 

3.90 

3.91 
3. 'll 

3.96+- 0.09 
4.00+- 0.10 

4.05 
't.Ol+- 0.24 

4.07 
4 .10 
4.20 
4.23 
4.25 
4.30 
'to'tO 
4.42 
4.50 
4.57 
4.59 
4.70 
4.75 
4. 77 
'r.86 
s.03 
s.01 
5.17 
5.28 
5.50 
6000 

a.uo 

18.00 

E* 
GEY 

2 .68 

Z.b8 
2.10 

2.12•- 0.03 
2 . 72 
2.12 

2.12•- 0.03 
2.12 
2 . 73 

2 .15 
2.76+- 0.()4 

2.76 
2. 77 

2 .11 

2.18+- 0.04 
2 .79 
2 .eo 
2.82 
Z,83 

2 . 86 

2.87 
2.a1 

z.a8+- o.vl 
2.90• - 0.03 

z .91 
2. 92+- 0 .08 

2.92 
2 .93 
2.96 
2.97 
2.'18 
2.99 
3.02 
l.03 
3.05 
3.08 
3.08 
3. ll 
J.13 
3.14 
3.l6 
!.21 
l.22 
3.25 
3,28 
3.35 
3 • .r,8 

5.89 

5 
GE\/**2 

7.\9 

1.2c 
7 . 32 

7.37+- 0.1 9 
7.37 
7, 3<; 

7.39+- (,.l<; 
7,39 
7.43 

7.S(; 
7,6(,+ - ~. 2 1 

7 .64 
7.65 

7. H+- o. 21 
7. 79 
7.82 
l.94 
7.99 

e .22 
e. 2e 

8.31+- 0.11 
ti.)<;+- c;.1<; 

8 . 48 
8.52•- 0.45 

8.52 
B.57 
8.76 
8,82 
8.86 
8 .95 
9.14 
<l.} 1 
<;,32 
9.46 
5.4'l 
9. 7C 
'l.79 
9,83 

LO.CO 
10.32 
10.39 
10.58 
LO, 79 
11.20 
12.14 

15.8 5 

ClFfERENTIAL CROSS SfCTICN IBACKWARO PROOUCTIONI K > 1.21 r.EV 

-u 
GEV02 

1. 27 2 
2. !>so 

-0.105 
-0.104 
-0.104 

s 1.594 
2.746 
l . 3Z6 
2 .1>13 
2.755 
1.336 
2.774 

-0.10 2 
1.6B9•- o.2ou 

l 2.639•- 0.200 
2 . 041 

$ 1. 819 
- 0 .099 

l . )q5 
2 .0H8 
1.404 
2 .'107 
2.932 
2.'~55 

- 0 .097 
) ,031 
} .059 
3 . 0S'l 

-0 .093 
1 . 164 
3. l 7J 
3 .192 

' 2 .532 
' 2. 508•- a. 210 

J.306 
~ z. 119 

3 . 325 
-o.oAe 
- u.1rn1 
~. 417 
), 495 

-0. 01!5 
l . 63 8 
) .656 

-0.081 
l. 798 
). 817 

- 0 . 0 78 
l . 96<; 
1. •ma 

-0.016 
-v. 074 
-o.on 
-v.072 
-0 .010 
-.J .068 

0 .0&2 
i 0 . 0111 
• 0.148 
i l).225 

0.2H 
Q.427 

.. 0 . 691 
• 1.081 

0.047 
u.093 

;,; 0.421 
o. 707 

i 1.102 
1.429 
\, 851> 

.. 2 .220 
i> o.ooe 
• 0.018 
,; o. 2 11 
ii o.<t27 
Ci u. 7bl 
<i lo087 

1.452 
1. 825 

ii 2 .244 
i 2 . 102 
0: u.OB5 

o. 233 
ii 0 .450 
ii o.6'l9 
0 lo087 
ii 1.1t52 

0 SIG/D U 
MU BAkN/GE VU2 

. l69E-Ol•- . 27<tE-02 

.383F-OZ•-,36SE-03 

.917.F.-Ol+-.l82E-Ol 
• H46E-Ot•-. ll lE-Ol 
.95AE-01+-,134E-Ol 

- .480E-Cl•-.tOvE-Ol 
.922f-OZ•-.l79E-02 
.123F-Ol•-.418E-02 

aol37E-Ol+-.4SU~-02 

.389E-02•-.748E-03 

.l05E-lll•- .240E-02 

.310E-02+-.4l5E-03 

.523E-Ol•-.65~€-U2 
~.420E-Ol+-,9lOE-OZ 

4.104E-Ol • - ·llUE-U2 
.812E-02+- .169E-02 •.t 15E-Ol+-,470E-02 
.b54F.-Ol+-.844E-02 
.612E-vZ+-,\49E-02 
.468E-02+-.H62f-03 
.IOOE-Ol+-.2~0F-02 
.418F.-02+-.397~-03 

• • 780F. -0 2•- .370f-02 
.6ll9E-o2+- . l44f-02 
.98ZF.-01•-.e1a~-oz 
.318E-O Z+-.561F.-O l 
o600E-02•-.14lf-02 
,,71E-02+-.339E-03 
. 733F.-Ol•- . 772E-02 
.430E-02+-.l64E- OZ 
.2qze-02•-. 693E-o3 
.291E-OZ•-.689E-03 

~.lOlF-Ol•-.3nuF.-02 
•.a80E -02+-.16or:-02 

. 244E-02•- .592t-01 
Ao6IOF-02•-.210E- 0 7 
.l62E-02•-.405F.-03 
.161F.-01+-.913r:-02 
.SSIF-Ol+-.7llE-02 
.l04F.-02+-. 282(-03 
. 87 7F-C1+-,386 E-03 
. 416E-OL•- .520E-02 
.963f-0}+-,35SE-03 
.sesf-0••-.336F.-o3 
.346E-OI•-.494t-02 

<. 58 Je - 03 
.564F.-Ol+ - . 564F-03 
,Z98E-Ol• - .47lf.-02 
,]42E-v3+- .342E-03 

<.4 T9 F. -03 
.27~E-OI+-.454E-o2 
.12l(-01 • - . 584E-02 
.28 9E-01+-, 579E-02 
.255F.-Ol•-.566E-C 2 
.194E-Ol+-.4l~E-02 

.t95f-Ol+-.<97c-02 
l .161E-ul+- .114f-02 
& . 168F. -Ol+-.l8~E- CZ 

i .125F-Ol +· .t\;E-v2 
~.578f-02•-.760[-0} 
~.11sF-u1 •-.111r-cz 
~.aS?E-Ol•- .l07F.-u2 
~.472E-02•-. 580E-03 
i .176E-OZ•-. 650E-C3 
~.692E-02+-.790F.-03 
~.)60E-02+-.490F.-03 
• .352E-OZ • - .SOOE-03 
<. 2 l3E-02• - .~20E-03 
~ . 278E-02+-.340f-03 
~ - 2 l4E-02+-,320F.-03 
~.l7BF.-02+-.300E-03 
~.146E-02+-.320E-03 
&.l74f.-02•-.280E-Ol 
&.218E-o2+-. 220E-03 
o. 185f -02•- .250E-03 
a .970E-03+- .l 60E- 0 3 
~.650F-03+-.140E-01 
i.586E-03+-.120F-O l 
~.586E-OJ+- .780F-04 
~.466E-03+-.lllOE-G 3 
0:.355E-03+-. 990E-04 
i .177F-0 3•-.l l 7E-03 
a .65lE-03+-.7bOE-04 
a.649E-03•- .I09E-03 
~ .416E-03+- .b30E-04 
~ . 20 2E-03+- .600€-04 
i -150E -03•-.46UE-04 
i.l~OE-03•-.320F.-04 

THETA I BARYON I 
(M LAil 

a 60. 0 
a 9o. o 
• o.o 
# v.o 

- u.o 
66.l 

a: 90.0 
Cil &CJ.a 

87 .1 
;,; 90.0 
<! 60.0 
" 90.0 • o.o 

67.6+-
07.1+-

9o. o 
69,3 

" ..i.o 
<: i.o.o 
.. 90.0 
~ bO.O 
a 'l(l . O 

'l0. 2 
-1 90.U 
# o. o 
;: 90.0 
~ ~o. o 
• 90.0 
# o. o 
~ 9 0 .0 
;;; 'lo. a 
a 010.0 

78.0 
78.4+­

J 90.(1 
7 9 . 9 

.. 90.0 
~ o.o 
ii o.o 
il \IU,O 
.i'. qo . o 

o.o 
;;: 9u.o 
al 90-0 

u.o 
90.0 

~ qo.o 
, o.o 
~ 90.0 
01 90. 0 

o.o 
• o.o 
II 0. 0 

v.o 
o.o 
o.o 

17.. 5 
l l. 3 
16 .J 
J 9. l 
19.4 
25.0 
3t .z 
3!1. 8 
9,4 

11.4 
21. I 
Z6.7 
33.1 
37,7 
43.0 
47. 3 
s.o 
a. 2 

12.J 
16.9 
22.! 
26. 3 
10.4 
)4.1 
37.8 
41 ob 
6.5 

lO.l 
13.8 
11. 0 
21.2 
24.4 

4.'I 
4.0 

3 .7 

l'l . 8 
31. 9 
o.o 
o.o 
o.o 

21 .9 
Jl.7 
19.6 
30 .4 
3 1.6 
19.5 
Jl.6 
o. o 

n.4 ..... 
30. 3+-

31.4 
22 .9 
o.o 

19. 3 
:n .3 
19.3 
31 .2 
~ l. 3 
:n.1 
o.o 

31) .q 
30. B 
30,A 
o.o 

30.b 
30 .b 
]0.5 
25 .5 

25.6+­
}0.3 
26.1 
30.2 
o.o 
o.o 

2'l . q 
2'1 .8 
o.o 

29 .5 
29. 5 
u.o 

29.? 
79 . l 
o.o 

za.a 
28. fl 
o.o 
l) .O 
o .o 
u.o 
o.o 
o.o 
'\.2 
3 .4 
4 .! 
4.8 
4.9 
6 .4 
8.0 

10 . 0 
2.1 
2.6 
4.7 
6 .0 
7.6 
a.1 

10.0 
11.0 
o.q 
1.5 
2 .3 
1.2 
4.2 
5. 0 
5 .B 
6 . 5 
7.3 
8.1 
1.0 
L.6 
z. l 
2. 7 
3.3 
3 . q 

1 . 5 

0 SJG/O OMEGA CCMI 
11U BARN/ S fE RAO 

~. 740E-02+-.120E-02 

~.168f-02+-.160E-03 
f.410E-Ol•- .800E-02 
f.380~-0l+-.SOOF.-02 
#.430E-Ol•- .&OOF.-02 

.217F.-Ol•-.453E-02 
a.419E- 02+-.8l0E-03 
@.560E-OZ+-,190f.-02 

.623r.-02•-.205E-OZ 
a.111~-02+-.340€-03 
3.4BOF.-02•-.llOE-02 
~.l42E-02+- . 190E-03 
-.240 E-Ol+-.300E-02 

.!93E-Ol+-,418E-OZ 

.477E-OZ+- .142E-02 
@.380E-02+-.790F.-03 

,A24E-02+- .2ZIE-02 
• ·310E-o t+-.400€- 02 
a.291E-02+-.7lOE-03 
~.232£-02•- ,410E-Ol 

@.480E-02+- .llOE-02 
61 . 200E-02 •-. l 90E- Ol 

• 374E-02 •- • l 77E- 02 
a.29bE-02+-,700E-Ol 
•• 480E-Ol+-.ltOOE-D2 
61.IS8E-02+-.2 90E-03 
@.JO!E-02+- .710€-03 
a .t86E-02+-.!70E-03 
#.3BOf-Ol•-.400F-02 
a . 2Z1F-02+- .850E-03 
~.l52E-02+-.360E-Ol 
@.152E-02•-.360E-03 

.532F-02+-.190E-02 

.469E-02+-.852E-03 
i.l32E-OZ•-.l20E-03 

.330E-02•-. 114E- 02 
a.aaoe-01+-.22oe-03 
N.420E-Ol+-.5COE-02 
#.3 10E-ol.-.400F-02 
Ol .590E-03+-.160E-Ol 
a .SOOF-03-t-.220E-03 
#.240E-Ol•-.300F-02 
~.57DE-03+-.210E-03 
OJ. l50f-03 t-. ZOOE- Ol 
#.210E-Ol+- .300E-02 
;; <. 36UE-0 3 
a. 350E-Ol•-.350E-03 
;.190E-Ol +- .300E-02 
~.?.20~-03 +- ,220E-o~ 
61 <. ll<lE-0'3 
#.180E-Ol+-,300F.-02 
M.2J.OF.-Ol+•,400E-02 
t.200E-Ol•-.400E-02 
#.1BOF-Ol +-.400E-02 
~.l40F.-Ol•-.300E-02 
#.140E-Ol+-.300E-02 
.IJ3E-Ol•-.111E-02 
• !39E-Ol+-.151E-02 
.l04E-Ql•-.954E-Ol 
.479E-02+- .630E-Ol 
.983F-02+-.970E-03 
.707E-0 2+- .887E-03 
.39lE-02•-.481E-OJ 
.~14E-02+- , 539E-Ol 
.790f-OZ+-.890E-01 
.631E-02+- .552E-03 
~l97E-02+-.56~E-03 
.240E-02+-.36IE-03 
.~5TE-02+-.383E- 03 
. 24lE-02•-.36LE-03 
, 201 f-02 +-. 3 38E-03 
.165E-02+-.36lE-03 
.300E•02+-.482E-03 
.376E-02+- .379F.-03 
.Jl9E-02+-.43lE-03 
.!&7E-02+-.276E-03 
• ll 2E-02 •-. 24 lE-03 
.tOIE-02+-.ZOlE-03 
.101E-0 2+- .l34E-03 
.eo;e-o3•-.112E-o; 
. 612 E-03+- .169E-Ol 
.30SE-03t-.202E-03 
.170E-02+-.l99E-03 
.170E-0Zt-.285E-03 
.l09E-02•- ,l6SE-0 3 
·529E-03•-.t57E-03 
.393E-03t-,120E-03 
• 393E-03+-.838E-04 

REF 

23 
23 
lt7 
47 
47 
17 

6 
23 
37 
23 
23 
23 
47 
37 
n 

6 
37 
41 
73 
23 
23 
23 
H 

6 
47 
.?.1 

b 
23 
47 

6 
23 
Z3 
37 
37 
23 
37 
23 
47 
47 
?.3 
B 
47 
23 
23 
47 
73 
23 
47 
23 
23 
47 
47 
47 
47 
47 
47 

11'1 
113 
ll3 
Ip, 
ll 3 
113 
113 
113 
Ll3 
lB 
lH 
in 
lll 
111 
113 
113 
113 
ll3 
113 
113 
113 
113 
113 
lll 
ll3 
llJ 
11 ~ 
11} 
l 13 
113 
l l3 
113 

I • NU~ER!CAL VALUE FAO~ TA8LE i ~ VALUE REAO FROM OIAGRA" P • PRELIMINARY OATA S 3 FOR DETAILS SEE REFE RENCE 
UNMARKED CROSS SECTIONS, ANGLES ~~CT VALUES ARE CALCULATED FRCM TH€ QUANfT TJES GIVEN BY T~E AUTHORIS), 
ANGLES ARE IN DEGREES; CM ANO LAB ARE CENTER-OF MA SS AND LA80RATnRr SYSTEM: E• • CM ENERGY. 



MZ• 0.9383 GEV 
"3: 0.938J GEii 
ll't: 0.1350 GEV 

k E• 
GEV GEii 

18.00 s.a9 

1'2• 0.9383 GEV 
1'3• o. 9 383 GE\/ 

""' 0.13SO GEV 

CllZ: GAICMA + PROTON --> PROTON * Pl ZERC IK > 1.21 GEVl 

CIFFERENTIAL CROSS SECTION (BACKWAP.0 PROOUCllONI 

s -u 0 SIG/O U H~ElA 
GE\1 ... 2 GEV ... 2 ICU llARN/GEll .. 2 C14 

3".66 ~ l.856 @.129E-Ol t-.390E-04 27.6 
i 2.252 ~.880E-04t-.Z20E-O't 30 . 5 

• 2.7H ~.730E-04+-.280E-O't 33.1> 

Cl12: GAMMA + PROTON --> PROTON + Pl ZERO (K > l.21 GE\11 

!CONT INUEO J 

K > 1.21 r.ev 

1 OAR rmo 
LAB 

't.4 
4.8 
5.4 

(CONTINUEOI 

0 SlG/0 O~EGA ICM! REF 
MU BARN/ STEP.AO 

.B8E-03+-.102E-03 113 
• 230E-03+-. 5 76E-04 113 
.l91E-OJ+-.733E-O~ 113 

RATIO CF CROSS SECTIONS FOR TRANSV~RSE ANO PARALLEL I TO THE PRODUCTION PLANEI POLARIZED GA"'flll<S 

~ E• 
GEV GEV 

1.00•- 0.30 2 • .ss 

112: 0.9383 GEV 
11':3: 0.9383 GEii 
lil4: o. uso GEii 

K E• 
GEV GEY 

t.250+-0.050 1.796 
t.250+-0.050 1. 796 
1.3.so+-o.o.so 1.8"7 
1.3so-o.050 1. 8"7 
1.450+-0.050 1.898 
1.450+-o .oso 1.898 
1.550•-o.o'o l.9't6 
l.650+-0.050 l· 99'1 
1.150-0.oso 2.0'tl 

-T ll<EU (llE SON I A•SIG TRANSVERSE BsSJG PARALLEL 
GfV .. 2 C14 LAO !A-BJ I I A+llJ Al (A+O l 8/!hBI 

01 0.1000 16.61 6.180 ·- o.o.soo ·- 't. la •-1.512 iil0.679 +- .111 C.9 39 +-.555E-Ol 0.605E-Ol•-.555E-Ol 
a O.'tOOO .33. 57 12.7? 

+- o.osoo +- 2.16 •-.859't iii 1.01 +- .138 1.00 •-.i>90E-Ol o.o +-. 790E-Ol ., c. 5000 ::17.67 14. 37 
..... 0.0500 ·- 1.95 •-.7927 OJ0.760 •-.119 G.880 +-. 595E-O l 0.120 •-.595E-Ol ., 0.6000 lfl.U 1 5 .~l ·- 0.0500 ·- t.eo •-.7468 ao. B8 +-.1)8 0.71>9 +-. 690E-Ol 0.231 +-,690IO-Ol 
a 0.1000 4~.91 17.31 ·- 0.0500 ·- 1.69 ·-. 71~0 iil0.662 •-.163 0.831 +-.815E-Ol 0.169 +-.815E-Ol 
a 1.1000 57.21 22.78 ·- o.osoo ... t.42 +-.6525 a 1.01 •-.160 t.01 +-.eOOF.-01 o.o +-. uo 
a t.2000 60.Cl Z't .08 ..... 0.0500 ·- t.38 •-.6't17 G>0.916 •-.146 0.958 +-. 730E-Ol 0.4ZOE-Ol+-.730E-Ol 
il 1.3000 62.13 25.37 

+- o.osoo ·- 1.34 +-.6457 Cl0.830 +-.'o65 O.CH5 +-.HZ o.asoe-01•-.232 

CllZi GAMMA + PROTON --> PROTON + Pl ZERO IK > 1.21 GEVI ICONTINUEOI 

P ~ BARYON POLARIZATION ALONG KIGA~MA) X P!~ESON J 

THETA MESllN THETA l!AR YCN p REF 
CM LAS CM LAB 

# 60.0+- 10.o :n.4•- 11.a 120.0+- to.o 54.5+- 10.l # 0.30+-.ll 71 
# 65.0 :n.o 115.0 51.9 # Q.60+-.t6 1116 

• 60.0+- 10.0 32.6- u. 5 120.0+- 10.0 54. \+- 10.3 II 0 .4'o•-.l8 71 

• 65.0 36.0 115.0 51.5 #-0 • .30+-.21 1'16 

• 60.0+- 10.0 31.8+- 11.3 120.0•- 10.0 53.7+- 10.4 1 o.a"•-.32 71 

• 65.0 35.1 115.0 51.1 •-o. 14+-. z a l't8 

• 65.0 H.3 115.0 50.7 •-o.n+-.H 148 

' 65.0 33.5 115.0 50.3 •-o .011+-.4 l )48 

' 65.0 32.8 115.0 'o9.9 • 0.19+- .66 l't8 

I • NUMERICAL VALUE FROM TABLE ~ a llALUE READ FROM DIAGRAM P • PRELIMlHARY DATA 
UNM•RKEO CROSS SECTIONS, ANGLES ANO T VALUES ARE CALCULATEO FROM THE QUANTITI ES GIVEN BY THE AUTHORCSI. 
ANGLES ARE IN DECREES; CM ANO LAB ARE CENTER-OF HASS AND LABORATORY SYSTEM; E• • CM ENERGY. 

REF 

70 

70 

70 

70 

70 

10 

70 

70 



1"2: 0 . 9.383 GE\/ 
1'3: 1.21~0 GEV 
1'4• 0 .t 396 GE\/ 

K 
GE\/ 

O. ltO - o. so 
o. 50 - o.oo 
0.60 - 0 .10 
o. 70 - o. so 
o.ao - 0.90 
0.90 - 1.00 
1.00 - 1.10 
l .10 - l . JO 
1.10 - 1.30 
1. 30 - \. 5CJ 
1.30 - 1.50 
l. 50 - 1.80 
l. 50 - i.ao 
1,eo - 2.50 
1. 60 - 2.50 

2.eo 
z. 50 - 3. 50 
2.50 - J. 50 
,.50 - 5.80 
3.50 - 6 . 00 

4. 70 

112 Q.9383 GE\/ 
1'3 1 . 2 360 GEV 
1'4 0 .13'11> GfY 

K E• 
GEV GEV 

16.0D 5,So 

Cll3: GAl'l'A 

E• 
GfV 

1.11 
1. 39 
1. 45 
l . 51 
1. 57 
1.63 
1. 69 
l . 77 
1. 77 
l . 67 
l. 67 
1.99 
l.'~9 
2.19 
2. l 'i 
z,4a 
2. !>2 
2.s2 
3.01 
3. 0) 
3. 11 

- T 
GEll••2 

0.0010 ... 0.0000 +-
II 0.0028 ·-u.0022 +-
ii 0.0140 .... o.ocoo +-
# 0 .0380 
# 0.0110 
# 0.1490 

C..ltOOO 
Q,ROUO 
i .oouo 
1. 2900 
l. 5 ROU 
2. 0000 

42 

• PPOTON --> OElTA ZEll.O • Pl• I K > o.40 GfV I 

TOTAL CROSS SECTION 

SJG'1A StG!olA•I S-M•• 21••2 REF 
l+U BARN 14U 6ARN•GEV•• z 

( 4. 30 <2.95 36 
<12.7 <13. 2 36 
<11.9 <17 . 4 31> 
<20.0 09. l 3b 
14.6 •-14. 6 30.S +-36.8 36 
22.7 •-12. 6 71.5 +-39.7 .16 
oo.o <116. 36 
'1.70 •-1.10 48.2 +-38. 2 31> 
e.10 •-2.1c 40.Z •-13.4 28 
2.20 ·-2.20 15.0 •-15.Q 28 
14.8 +-11.S 101. +-78.2 36 
<6.20 <58.0 36 
3.<JI) •-2 .10 36.:> •-19. 6 28 
<.900 <n. s 28 
«l. 70 <146. 36 
1.so +-,60C 4 l." •-16.6 2 12 
<2.70 <78. 7 }6 
3.IW •-.80() u 1. +-23. 3 26 
.aoo +-.400 50.6 •- 25 .3 28 
<3.30 <212 • 36 
• 480 +·,27C H.J •-21.0 2 12 

(K > o .1to GEVI ICO"IT INllE OI 

OIFft RENi !Al CROSS SECTI Ok 

THETA I MESON I n SIG/O T rn SIG/O Tl •I S-~•• 2 1••i fl STG/O nl'EG~ (CMt 
C'I LA6 ~u l\/\RNIO,EVOZ MU BARN•GEV••2 "IU 6ARN/STERAD 

l) , 51 • 8638E-Q l 
o. 21 +-.4549F.-OI j/ • 4 7(.. +-.110 4 24. +-q9 , 2 L.01 ·-. 250 
I. (J4 .1762 
C.48 +-,et79E·Gl .2 BG +·.50uf.-OI 252 . • - 45.l , l>)S ·-. l13 
2.so #.3000 
C.55 +-.9321(-01 # • 35(, •-. 4(;0E-(Jl 316. •-lo. t .194 -+-. 908E-Ol 
4.16 #.1000 ~ • 300 +-.30(Jf.-01 210 . •-21.0 .6!11 +-. 68\E-Ol 
5,94 u.ooo # .202 •-.12oe-01 1!12 . +-L0.8 .4SH +-, Z72E·Ol 
8.28 #1,400 II • 13~ +-.900f.-02 124. •- a, 11 .H3 +-.204€-01 

13.60 #2.300 II .640E-Ol+-.600E·02 57,7 • - 5 ,41 .145 +·,I 36E-01 
19. 28 ~3. 2 RO II .260E-Ol+-.300E-02 23 ,4 +-2.10 ,sqo~-01•-.601~-oi 
21.5a #3.680 M .l68E-Ol+-.l7UE-02 15 . l +-I. SJ , 381E-01+-. 3t16f-02 
24.55 #4.200 4 .650E-02+-.800 E-03 5 . ll6 • - . n 1 ,l48F·Ol•-.182f-02 
27. 22 N4.680 • l 9Uf-lJ2+-, 500E-CJ3 1.11 +-.45 1 .43tF.-02•-.ll'E-02 
30. 7 I •5.300 .700F.-~1•-,300F.-OJ 0 . 631 •- . 270 .159F.-02+-,68IF-0j 

CllJ: GAMl+A + PROTON ~> Of~TA ZERO • Pl + (I< > 0 .40 GEV I I CONTINUEOI 

HZ 0,9383 GEV 
1'3 1.2360 GE\/ 
1'4 O.t 396 GEV 

-T 
GEV**Z 

0.0010•- 0.0006 
o.ooza•- 0.0022 
0.0140+- 0.0060 

# 0.0380 
# U.0770 
# O.H90 
# 0.4000 
# o.sooo 

K 
GEV 

t6.00 
16.00 
16.00 
16 .0(i 
l /i . 0 0 
16 .00 
16.00 
16.00 

CIFfERENT!Al CROSS SECTION (T OEPENOENCEl 

2.00 cev < K < GEV 16. 00 

E* D S!G/O T IO SIG/O Tl•IS-~••21••2 
GEV GEV•*2 MU 8ARN/GEV,..Z "'U BARN•GEV .. 2 

5. Sb 30.90 II .470 +- . 110 424, •-9'l.2 
5.56 30.90 * .200 • - . 500E-Ot 252. +-4S,\ 
5.So 30.90 # .350 +- .400E-Ol )16. +-;6.1 
5.S6 30.90 II .300 +-. lOOE-01 270. +-21.0 
5.56 30.90 # .202 +-.1 2oe-o t 182. +-10. s 
5.56 3G.90 .131l +-,900 E-0 2 124. +-8.tl 
5.56 30.90 .640E-Ol+-. 6~0 E-u2 57.7 +-5.41 
5.56 30.90 .260E-Ol+-. 300F.-02 23 .4 •-2.70 

# 2 NU"'ERICAL VALUE FROM TABL E ~, VAlUf REAO FRO"' DIAGRAM P = PRElll+TNARY 04JA 
UNMARKED CllOSS SECTI CNS, ANGLES ANO T l/ALUES ARE CAl.CULATF.O FROM THE QUANTITI ES GIVEN BY THE AUTHURISJ, 
AN~LE S A~E IN DEGR EES : CH AN O LA~ ARF CENTER-OF MASS ANO LABORAT ORY SYS TEM; E• w r.~ ENERGY. 

RfF 

IZ6 
126 
t2<> 
126 
tz6 
126 
126 
126 

Rf.f 

llb 

126 

126 
126 
126 
126 
126 
126 
126 
126 
126 
126 



H2: 0.9183 GEV 
143: i. 2360 Gev 
I! .. : 0.1396 GE Y 

-T 
GE't'**2 

• 1.0000 

' 1·2900 

' 1.5800 
# 2.0000 

M2: 0.9383 GEV 
143: l. 23~0 GEV 
"-"' 0,13Q6 GEV 

Cll3: GAMMA + PROTON --> DELTA ZERO + Pl+ IK '> 0.40 GEVI 

OlfFERENTIAL CROSS SECTION IT DEPENDENCEI 

2.00 GEV < K < GEV 16.00 

K E• s 0 SIG/D T 
Gf:V GE\I Gl!VU2 HU 6ARN/GEV•*2 

11 •• 00 5.56 30.90 ' ol6 8E- Ol+-.170E-02 
16.00 5.,6 3 0.90 # .6soe-02+-.aooe-03 
16·00 5.56 30.90 # .19oe-02+-.sooe-03 
16.00 5.56 30.90 # .JOOE-o3 +-.300E-03 

Cl13: GAMMA +PROTON--) DELTA ZERO+ Pl+ IK > 0.40 GEVI 

ICONTINUEOI 

(I) sir.to Tl•I S-M••2•••2 
MU OARN*GEV-*2 

15 . t +- 1.53 
5.06 +-.121 
l· 71 +- ... st 
.631 •-.210 

ICONT INUEOI 

A • ASYl'.14ETRY 11+1-1-11/I l+l+(-1 J FOR POLARIZED TARGET I POLARIZATION POSITIVE ALONG KIGA!ol'4AI X PIHESONJ I 

~ 

GEV 

16.00 

e• 
GEV 

5 ,56 

-T 
GEV••2 

• o. oeoo 
II 0.3 100 

Tl<ElA I ~E SON I 
CM lAB 

6,06 
u.96 

1.022 
Z.02" 

A 

l-.600E-01+-,760 
1-1.21 +-1. oq 

llEF 

18'1 
ia" 

I ~ NUMERICAL VALUE FROM TABLE i • VALUE READ FROM OIAGRAH P • PRELt~INARY OATA 
UNMARKED CROSS SECTIONS, ANGLES ANO T VALVES ARE CALCVLATED FROM THE QUANTITIES GIVEN BY THE AUTHORISI. 
ANGLES ARE IN OEGRees; CH ANO LAB ARE CENTER-OF MASS ANO LABORATORY SYSTEM; E• z CM ENERGY. 

REF 

126 
126 
126 
lZ6 



44 

Cl! 5: CAM~A + PROTON - > DH TA ++ t Pl- IK > 0 .35 GEVI 

112 : o .9383 GEV 
~ 3: 1.2360 GEV 
114: 0 .1396 GEV 

TOTAL CROSS S~CTION 

K H SIGMA SIGMA•IS-M++21**2 REF 
GEii GEV l'U 8ARN MU BARlll•GEVU2 

0. 15 0.50 l.29 0 5 .60 +-l .4C 3. 24 +-.a 11 155 
0 .40 - 0.45 1.29 • 4 . oo +-. 80u 2. s2 •-.504 28 

0.40 - o.sa l. 3 l OI 7 . 80 +-'3.2C s . 36 +-2.20 36 
0 . 45 - o.so l. 33 " 13. 8 +-1. 40 llJ. q +-1.10 28 
o . 50 0 .55 l · 31 • ljU.G • -5. 0C 38. 6 +-4 . 82 155 
o .so - 0.55 1. 37 • 33 . l •-z. 3o :n . 9 •-2. 22 28 
o . 50 - o.60 1. 38 • 44 .2 +-4.00 'o 5.9 +-4.16 J 6 
o.ss 0 . 60 l.40 • su. o •-s.oo 57.9 t-5. 7 9 155 
Q. 55 - 0 .6C 1.40 • 47. 8 •-3. 40 55.3 ·-~.9't 28 

0.58 1.40 .. 6'1.0 ,.-2.6U f\ l. 7 +-3.08 159 
0.60 1. 4 2 68. l •-z. 20 86.3 •-2.79 1511 

o . 60 - o.o; l.43 11.0 •-7.00 97.2 •-9.58 155 
0.60 - 0.65 J. 43 66.5 +-5.50 91.0 •-7.53 28 

0.63 1.44 ~ 73.4 •-7.90 103 . +-11.0 159 
0.65 1.45 ii 74.7 +-s. 10 lJ 1 . •-12.9 159 

u.60 - 0.10 l.45 0 69.5 +-6.00 102. +-8.77 16 
0.65 - 0.1~ 1.46 il 12.0 +-10.0 tis. •-16.0 155 
0 . 65 - 0.70 1. 46 5 4.5 +-6.2() 8 7. l +-9.9 l 28 

0.70 l. 49 0) M.9 •-3.50 114. +-b,.04 159 
0 . 10 - o .75 I.50 a: 5q . c +-9.00 109 . +-16.6 155 
o. 7t - 0.75 1.so 64 .5 +-6.'tO ll 'l . •-11 .a 28 
0 . 10 - o . eo 1. 51 • H . 5 •-o .6v 150 . +-12 . 9 36 

0 . 75 1. 51 • 4c; .11 +- 3 . 1() 98 . 6 +-6 .14 159 
o .75 - c .ao l.53 41.0 •-9.00 ao.4 •-19.0 155 
0 .75 - v . sc. 1. 53 • 50. 2 +-7.30 ! Ob. •-15 .4 28 

o.ec 1. 54 ,;. '<6 . 7 +-5. 20 105. +-11.1 159 
u. so - 0.85 1 . 56 31.0 •-a.oo 74.1 +-19. l 155 
o . ao - o.ss 1. 56 • se.o •-7 .oc 139. •-16.7 28 

0.85 l.57 ~ '43.0 +-2. 80 109. +-7.12 159 
o .ao - u.9o 1.57 i 53 .'t +-6.0C 134. +-l5. l Jb 
0.85 - C..90 l.59 4 48.0 •-8.50 129. +-22.9 155 
u.es - 0.90 1. 59 62.0 +-6.00 167 . •-lb.I 28 

0.90 1.60 ;,\ 46.'l +-5.~0 134. •·14.A 159 
u.90 - u.95 l.b2 54 .8 +-6.l() l65. •-Ill. 3 28 

(J.95 1.63 4 l.5 +-2.20 132 . •-6.99 159 

0 .90 1.00 1.63 57.0 +-6.00 180· •-18.9 155 
0.50 1.00 1. 61 ii Sl.4 •-1.tO 162 . •-22.4 l6 
o . ~5 - 1.00 l . €:5 # 51.2 •-!>. 50 I 7l. +-18 .4 28 
l. 00 - l.10 1.69 • 53 . () +-8 . 60 204. •-J3.2 36 
1. 00 - 1.1 0 l . 69 # 44.5 +-3. 6C l72. •-13.9 28 

l -10 - l.15 1. n # 3C.O ..-2. ac. 114. •-12 .5 28 

l.1 5 - 1.20 1.76 # 22 . 0 •- 2.80 l lJ7. • - 13.6 28 
1.10 - 1.30 1. 77 ii 2c; . o •-4. 00 144. +-19 .9 )b 

1.20 - 1.25 1.78 r 22 . 5 +-3.0C 119. •-15.8 ZA 
l.25 - l .3C 1. 6 I • 19 . 5 ·-2. 50 111. +-14.3 28 
1.30 - 1.35 1.83 18.5 •-2.50 114. •-15.4 28 
1 . 35 - 1.40 l.86 13.1 •-2.2v 91. l +-14.6 2A 
1.30 l.50 l.87 • 11.5 •-s.20 11 9. •-35. 3 36 
1.40 - 1.so l.90 h \5.5 +-2.00 114. •-14.6 26 
1. 50 - 1.60 l. 95 M 15.2 +-l.6G 126. •-13.5 28 
1.50 l.eo 1.99 11.a +-l. 5C 110 . +-32.1 36 

t.60 - 1.1c 1.99 12.2 •-l.5C 117. +-l't.3 26 
1.70 - i.00 2.04 15 .4 t-1. 50 l(){) . +-16.\ 26 
1.eo - z.oo 2. u ~ - 60 •-1.00 121 . +-IZ.6 28 
2.00 - 2 .20 2. l9 6.20 +-1.IJ C 95 . 6 +-15 .4 28 
} . 80 - 2 .50 2.J'I • 11. 8 •-3.5G l 77. +-52 .6 36 

2. 20 - 2.50 z.3u II 6.10 +-. 700 117. +-13.4 28 
2.00 - 4 . 00 2.43 • 3.5C •- t. zc 78.9 +- 21 .0 b!> 
2 . 00 - 4.00 2.43 • 3. 50 ·- 1.20 . 18 . 9 •-27. 0 107 
2. 50 - 3.00 2.45 # 3.00 +-.600 17,9 +-15.6 28 

2. ao 2.48 ¥ 3 .70 +-.400 102. +-11.0 Zl2 
2.so - 3.50 2.52 l-20 +-. <ioo 35 .0 •-26.2 36 

3 .00 - 3.50 2.6~ l . 60 +-.6(10 139. ·-21. 9 ZR 
3 . 50 - 4.So .z. All l.90 +-. 50C lOZ. +-26.9 28 

4-30 2.99 t.40 +-.300 91. 2 +-19.5 94 
::J .50 - 6.QO J.03 ;; 1.10 +- l. IC. 70. 8 •-10.6 36 

4.70 3.11 N 1.00 +-.lO(;f 00 n.a +-7.78 212 
4.50 - s.80 3.22 N 1,50 +-.300 134. +-26.7 28 

5.25 3.28 N 1. n; +-.4UC. 165 . t-38,8 114 

4.oo - a.oo 3.-10 

-
.800 +-.40C 72- l +-36. 1 107 

e.oo -1<>.00 4.57 • 300 +-. 200 toa . +-12.1 10 7 

# • NUMER I CAL VALUE fROM Tl 8lE 4 • VALUE READ FRO~ O IAGRA~ P ~ PRELIMINARY OATA 
UNMARKE C CROSS SECTIONS , ANGLES AN O T VAL UES ARE CALCULATED FROM THE QUANTITIES GI VEN BY lHE AUTHCR f SI. 
ANGLES ARE I N OEG~EES ; CM ANO l AB ARE CENTER-iJ F ~ASS AND L~BORATORY SYSTEM; E• ~ C~ ENERGY. 



Cll5: GAM'4A • PROTON --> DELTH+ + Pl- IK > 0.35 GF.VI ICONTINIJErJl 

"'2 0.9383 GEi/ 
l'l 1. 2360 CEV 
1'4 0.1396 GE Y 

II 
GEV 

E• 
GEV 

-T 
GEV .. 2 

Hl • 1.1760 - 1. 2090 GEV 
o.4o - 0 .50 1.31 

# o.o 
0 .0500 

# o.osoo­
O.IOOO 

Ii 0.1000-
G.1500 

0.1500-
a.zooo 

M3 • 1.2090 - 1.2766 GEi/ 
0.50 - o.&o 1.3e 

o.s8 l.~o 

O.bO 

1'13 = l. 2360 GEY 
0.60 - 0.10 1.45 

o.o 
0 .0500 

0 .0500-
0.1000 

0 .1000-
(). l 500 

II 0.1500-
0.2000 

II 0.2000· 
o. 2500 

' 0.2500-
C.30 0 0 

0. 3000-
o. 3500 

N 0.3~00-
0.4000 
o.oeto 
0.1011 
o.t305 
o .0455 
0.0760 
o.oe12 
0.1014 
0 .1 Zo'il 
0.1525 
0.1745 
0.0867 
0 .0955 
o.1283 
0.1567 
Q.2095 
0.2292 

DIFFERENTIAL CROSS SECTION 

THETA IM ESO NI 
C~ LAil 

• o.o -
36.90 

!I 36.90-
53 .10 

11 H.lC-
61>.40 

bE.40-
78.50 

# 78,S0-
90.00 

# 90 .oo­
lC l .50 

UOl.50-
113,t;O 

#113.(;C-
126.<;C 

#126.<;0-
143.10 

#143.10-
180.00 

# o.o -
3~.c;o 

36.90-
53.10 

0 5 3.10-
6 6.40 

66.'t0-
78.50 

# Hl.50-
90,00 

90.00-
101.50 

#101 .50-
113+60 

#lU.t;0-
126.9G 

#126 .90-
143.10 

#143.10-
180.00 

ciJ 66.40 
ciJ 89. 90 
•109.80 
" 28.30 
;j) 59.60 
01 62,60 
iJ 77, 20 
iJ 94. 50 
cilll2.30 
iil129.70 
01 61.30 
ii 66.'tO 
;;) 8't.20 
;;i 99. 10 
Oll29.70 
all45.oo 

o.o -
25.10 

3~.93 
5 1. 76 
65.97 
16.00 
34.06 
36.58 
46.13 
58.47 
72.90 
89. 71 
n.u, 
40. 5 1 
53.1 5 
64.90 
<; 4.63 
U4. l 

D SIG/O T 10 s1r,10 Tl•IS-~••21**2 
~u 8ARNIGEV••2 MU BAR~+GEV••z 

60.0 

76. 0 

# 13.0 

• 193. 

# 311. 

200. 

• 102 . 

Sl . O 

l't.O 

# 9.0u 

J.oo 
611. 
501. 
472. 
496. 
4 6 9. 
46 9 . 
48'l. 
398. 
315. 
263. 
42 8 . 
151. 
343. 
280. 
329. 
184. 

•-10.0 

•· 10.0 

+-5. 00 

+-18 . 0 

•-18.0 

•-12.0 

+-9. 00 

•-1>.oo 

•-1. 00 

•-4.0(J 
•-62.'l 
•-80. 7 
•-113. 
•-126. 
•-42.9 
+-2a.1 
•-63.6 
+-c.s. a 
•-76.2 
+-H.il. 
•-4'1. 3 
•-4'1 . 3 
+-2q. z 
+-47.o 
+-66.4 
+-811.2 

41.2 

0.93 

201. 

323. 

208. 

106+ 

14.5 

9.35 

3.12 
724. 
594. 
559. 
629. 
594. 
594. 
6ZIJ. 
504. 
475. 
))4. 
598. 
"'91. 
479. 
391. 
4(>0. 
258. 

+-6 .67 

+-6.87 

+-1e.1 

+-L S.6 

• - 12.5 

•-7. 2 7 

• - 4.16 
• - 74.5 
•-95 .6 
•-t 33. 
•-1 60 . 
+- 54.'t 
+-35 .6 
+-1'10.6 
+-!ll. 4 
+-96. 6 
•-129. 
•-69. 8 
•-68 . 9 
+-40 .9 
+- 6 5 .6 
+-92.9 
•-123. 

# ; NU~ERICAL VALUE FROM TABLE @ ~ VALUc REAO fROM OlAGRAH P ~ PRELIMINARY DATA 

D SIGIO O~EG4 IC~I 
MU BARN/STE RA 0 

II 1.00 

# .960 

II • 760 

- .1>20 

•• 6 5 0 

II .900 

•• 600 

# . 500 

•• 4 00 

# .1 5 0 

f 4. 80 

~ 4.10 

# 3. 10 

z. ao 

# 3.10 

# 2.60 

ff 3.00 

2.10 

ii! 6. 51 
@ S.J4 
ill 5 . 0 3 
" 6, 7 1 
a 6, 34 
@ b. 34 
@ 6.61 
@ !>.)8 
a s.01 
iii 3.56 
., 7 .47 
a 11.11 
a 5.99 
2 4. 89 
.. 5 . 75 
@ 3.?.2 

II 9. QO 

·-. t 50 

·-. 180 

+-. 180 

+-.t50 

+-.150 

·-. 150 

.-. 150 

+-.150 

·-· 450 

•-.400 

+-.'tOO 

•-.100 

·-. 300 

•-. 300 

+-. 300 

+-. 400 

+-.300 

•-. 610 
·-· 860 
•-1 .20 
•-1. 71 
•-.580 
+-.380 

·-· 860 
+-.890 
+-1.03 
+-1."H 
+•.860 
+-. 860 
-.s10 
•-.azo 
+-\.lb 
•-1. 54 

•-1. \ 0 

UNMARKEC CROSS SECTIONS, ANGLES ANG T VALUES ARE CAlCUlATEO FROM T~E QUANTITifS GIVEN 6Y T~~ AUT~nRCSI. 
ANGLES ARE IN DEGREES; CM ANO LA8 ARE CENTER-Of HASS All'D lA80RATORY SVSHI'; E• ~ CM ENERGY. 

REF 

28 

28 

28 

28 

28 

28 

ZA 

28 

28 

28 

28 

28 

28 

28 

28 

28 

2 8 

28 

28 

28 

28 

28 

28 

29 

29 

28 

28 

?.8 

28 

28 

211 

28 
159 
159 
159 
159 
159 
159 
l59 
159 
159 
159 
159 
159 
159 
159 
159 
l59 

28 



lo\2: 0.9383 GE\' 
11'3: 1.2360 GEV 
~'" o.1396 c;ev 

K 
GEV 

0 . 60 - v.10 

0.65 
0.60 - 0.10 

0.60 - (i.70 

0.65 
0.6C - t.7G 

o.6s 
0.60-0.10 

0.65 
0.60 - o. 10 

0.10 

0.10 - o.ao 

0.15 
0.10 - o.ao 

0.75 
0.10 ·- o. ao 

0.15 
o . 70 - o.so 

0.75 
o. 10 - o.eo 

o.75 

0.10 - o.so 

1.45 
1,45 

1.48 

1:. 51 

l . 5 1 
1.51 

1.51 
l.5 1 

1. 51 
1.51 

lo 5 1 
1.51 

l.51 

C 115: GAMMA + PRC TON --> OEl TAH • PI- IK > 0 . 35 GEVI ICONTINUEO I 

-T 
cev .. 2 

0.1097 

o. t397 
G. L635 

O. l 974 

0.2225 

0. 250 2 

• o.o 
G , CJ SOU 

# O.C1500-
0 .1000 

# 0 . 1000-
0 . 150(1 

# O.I SOO­
C .2000 

II 0 , Zl)O(l­
u. 2500 

o. 2soo­
o . 3000 

0 . 3000-
0.3500 

II 0.3500-
0 .4000 

11 Q,4000-
0 .4500 
0 . 0450 
0.1431 
o. 2as6 
0 . 2390 
0.21>74 
0. 2 936 
0 .)199 

0.0470 

0 . 1354 

0.201 

o.291ie 

0,3330 
o.3611 

II o.o 
o.osoo 

iil o.o 
u.tooo 

• 0.0500-
0.1000 

# 0.1000-
0.1500 

iii 0.1000-
0 .2000 

DIFFERENTIAL c~oss SECTI ON 

fHETA lllESOH I 
C!I LA B 

• 25. l0-
36. 90 

f 36.90-
51 . 10 

iii 7C.10 
N 53.} 0-

66,40 
• 66.40-

78. 50 
, 78.50-

<JO.OO 
ii) 8'1.20 
0) 95.10 

I 9C.OO­
lCl .50 

UOl,50-
113.cO 

@l 11.00 
Hl3.6C-

126.90 
ill24 .00 

#l26.90-
143.10 

ill41. 20 
U4t3 .l(l­

l8CJ,OO 

Q) 30.70 
i 74.90 
0\ 9A,Ov 
iillC8.60 
Ol l l'l. 90 
@131.20 
0!145.0C 

# o.o -
25.10 

dl 30. 70 
II 25.l0-

36,<;0 
N H.90-

53.IC 
# 53.10-

66.40 
0) 65 .\0 

• 66,40-
78. 50 

• 10.so­
<>o. oo 

# 90.00-
101 . 50 

@ ~.!. 0 0 
110\,50-

113 .6C 
iil ll2.30 

#ll3.60-
l26.9C 

oH24.00 
OlU'i .30 

UZ6.9U­
l43. LO 

U43. LO­
I 80. 00 

43,bO 

53.9l 
62.56 

110.9 

LB.30 
41. 63 
66.12 
7S. 81 
87.29 
100.3 
11 e. 7 

40.56 

66.)1 

79.81 

92.H 
104.B 

n SIG/OT CD SIG/O Tl•IS-M•+21++2 
MU BARN/GEV+•z fl'U 8ARN+CEV••2 

250. 
261. 

266. 

223. 

• 225. 

' 340. 

• 210 . 

• 202. 

r 146. 

l07. 

¥ 45.u 

# L6,U 
337. 
1eq. 
138. 
166. 
148. 
164. 
16'4. 

127. 

81.1 

101 . 

96,Q 
ll3. 

II 156. 

iii 228. 

249. 

# l66. 

@ 190. 

+-22. 5 

+-)7.6 

+-53. l 

+-21 . 0 

•-27. 0 

+-L3.0 

+- 1 1. 0 

+-9.00 

·-1. 0() 
•-46.u 
+-33.0 
•-19.& 
+-22. 3 
+-19.6 
+-17.3 
+-25. 7 

•-12.a 

•-15.o 

+-11.0 

•-36.0 

+-21.0 

+-10.0 

464. 

373. 
,88. 

319 . 

329 • 

2 1 ). 

l.56. 

lO't. 

65 . 8 

Z3.'4 
581. 
32t> . 
238. 
286. 
256 . 
28) . 
28) . 

187. 

252. 

161. 

lOl. 

190. 
224. 

305. 

446. 

4fl7-

37 l. 

•-6l.I 
+-1,1.0 

•-H.5 

+-79.o 

•-3u. 1 

•-H.6 

+-27.8 

+-21.'l 

+-1q.o 

+-16.I 

+-10. 2 
+-79.4 
+-56.9 
•-H.a 
•-38 ,4 
•-33,8 
•-29.8 
·-44.4 

•-11.s 

•-29.6 

+-31. 5 
+-H.S 

•-33.2 

•-70.4 

+-45 .0 

+-58.6 

M a NU•ERICAL VALUE FROH TABLE i • VALUE READ FROH DIAGRAM P s PRELIMINARY OATA 

n SJG/O OMFG4 IC141 
14U 8hRN/S TE RAO 

• a. :w 

II 7.80 
QI 6. 2 l 

• i>. 70 

II 5o00 

• s.20 
a s.oo 
"' 5. 21 

# 4,20 

II 3,70 
ii 4.2A 

# 4.60 
<il 4.45 

II 5.50 

a. a.11 
(i 4.93 
@ 3.60 
@ 4.32 
@ 3.87 
@ 4.28 
<I 4.28 

II 7, 70 

II 7.40 

# b.50 
@ 4.0a 

• 4 . 40 

' z.50 
ii 3.25 

II 3.10 
a 3.0B 
@ 3.63 

11 3.10 

# 4.50 

+-1.00 

•-.100 
+-.670 

+•.600 

•-.550 
+-. 820 

·-· 550 

•-.500 
+-. 750 

+-.550 
•-1.06 

+·.550 

•-1.20 
+-, 860 
+•,~HO 
+-.580 
.-.510 
+-.450 
•-.670 

+-1.40 

+-.900 

+-. 700 
+-.i.10 

+·.650 

+-. 650 

•-.650 
+-.480 

+-.650 
+-. 5 LO 
+-. SLO 

·-· 700 

UNMARKED CROSS SECTIONS, ANGLES ANO T VALVES ARE CALCULATEO FRO~ THE QUANTITIES GIVEN BY THE AUT~OR!SI. 
ANGLES ARE IN DEGREES ; CM AND LAB ARE CENTER-OF MASS ANO LA80RATORY SYST EM; E+ m CH ENERGY . 

RE F 

28 

28 
159 

78 

28 

28 
159 
1!;9 

28 

28 
159 

28 
159 

28 

28 

28 

28 

28 

7.8 

29 

28 

28 
L59 
15'9 
L59 
159 
159 
159 
l59 

7.8 
159 

28 

28 

28 
159 

28 

28 

26 
159 

28 
l 59 

28 
159 
159 

28 

28 

28 

36 

28 

28 

36 



lr.2 0.9)83 C.EV 
,,3 1. 2360 GEY 
1"4 0.1396 GEV 

I( 

GEV 

o.1c - o.so 

o.a<i 

0.60 - 0.91.i 

a.as 
o.ao - <i.90 

0.85 
o.ao - o.90 

o.as 
o.so - 0.90 

0.85 
o.ao - 0.90 

0.85 
o.ao - O.'~O 

o.ss 

o.ao - 0.90 

o.86 
o.9o 

o.•n 
0.93 

0.94 

E• 
GEV 

1.51 

1+54 

l.57 
t . 5 7 

l . 57 
l . 57 

1.57 
1.57 

1+51 

l . 58 
1 . 60 

1.61 
1.62 

1.61 

47 

C 115: GA'4MA + PRO TOI-I --> OEL fAH • PI- (K > o.35 GEVI C CONT I NUEO• 

-r 
GEV ... 2 

o. tsoo-
0.2000 

o.2000-
o.2soo 

OI 0.2000-
0.1000 

# 0.25CO· 
0.)000 

II 0,3000-
0.3500 

OI 0.3000-
0.4000 

(,. 3500-
C.'tOOO 

• o.1tooo­
o.<isoo 

.. 0+4000-
o. 5000 

0+4500-
0.5000 

• c.sooo-
0.6000 
Q.0545 
o.1501t 
o. 2 50 8 
o.:n21 
0.3897 
0.4280 

o.ono-
0.042 9 

G.0389-
0.0764 
o.osae 

0.064 3-
0.11'14 
O.l47S 

0.1120-
0.2026 

0.15<;9-
0.2662 
0.2420 

o.2oao­
o.12n 

0.2558-
0+ 3921 
c. 3308 

o. 3035-
0.lf55B 

o.3516-
o.5191 
0 .44 7'i 

0.3995-
0+5921 
().4918 
0+5195 

o • .r,1,12-
0.645'< 

# o.o 
0.0500 

o.osco-
0.1000 

II 0.1000-
C. l 50() 

• o.1soo­
o.2000 

• 0.2000-
0.2500 

0.2500-
0.1000 

0.3000~ 
0.3500 

0.3500-
0.4000 

0.4000-
0.4500 

' 0.4500-
o. sooo 
0.1568 
0.1645 
0.2'342 
0.3226 
o.4047 
o. !>375 
0.1748 
0.2447 
o. ln6 
0.5010 
0.0147 

DIFFERENTIAL CROSS SECTION 

THETA (HESOWI 
CH lAB 

;,) 32. 80 
@ 63.90 
~ as.eo 
41108.60 
<ill2".00 
0!136.00 

o.o -
25.10 

25.10-
36.90 

;;J 32. 80 
II 36.90-

53. l C 
iii 58. 6C 

II 53. l(;-
66.40 

66.40-
78. 50 

" 79.60 
~ 18.50-

90.CO 
II 90.00-

lGl. 50 
.;i <ie.oo 

UOl.50-
113. 6(; 

U13.c0-
126.9u 

<ill24.00 
'126.<JC-

143.10 
@l3c.OO 
@HS.oo 

U43.l0-
180.0<i 
o.o -
30. 75 

21.98-
49.4 l 

43.53-
63. TS 

SS.47-
76. 53 

6 5. se-
ea. 62 

75.'<9-
lOO.t5 
t'4.69-
l B.18 
~3. 77-
127.04 

102."3-
14'i-22 

112.45-
180.0C 

II 6C.CO 
OJ 58. 60 
iii ll. 50 
fl 88. 80 
iillOJ.80 
<ll 31.20 
# 60.CO 
II 7 t.60 
fl 87. 60 
#117.20 
II 7.10 

19.35 
39.45 
58.21 
75.98 
92.34 
107 + l 
o.o -

llf.35 
1'<.35-
21.15 
19.U 
21.35-
3l+44 
J5.<t6 
~ l. 44-
40. 36 
40. 3C-
49. l 3 
50.47 
49. l 3-
58. 23 
5e.21-
68. 21 
65.65 

JI 68.27-
80.09 
ao.o~-
94. 96 
92.02 

• i4.96-
ll6.'c 
l06.9 
ll9.5 

#I 16.39-
180.0 
o.o -

18.10 
16.04-
29. 7S 
2 s. 40-
~9. 37 
32.98-
48. 57 
H.c;<;-
58.07 
... ~. 88-
68.'<6 
5 3.<l3-
ao. 57 
61.<i0-
95.CH 
t c;. 5~-
11e.5 
?e. 91-
190.0 
36. 32 
35.05 
't4.6'i 
57.24 
70.41 
100. 3 
35. 90 
43.74 
55.92 
83.54 
3.nci 

0 SIG/O T 10 SIG/O Tl•!S-M**21**2 
MU BARN/GEV.,.2 MU llARN•GEV"*2 

# 134. 

# lOZ. 

~ 146. 

# 86.0 

# 81.0 

" 11 3. 

10.0 

36.0 

12.0 
224. 
109. 
68.2 
67.4 
48.5 
6~.8 

151. 

208. 
1" 3. 

175. 
06.9 

148. 

c;a.o 

70.3 

66.9 
60.4 
Sl.6 

85.3 

# lt 7. 

# 19'>. 

193. 

131. 

# H 9. 

105+ 

48.1.i 

11.0 

5l.O 

so.o 
111. 
110. 
;,9.0 
51.l 
21 .. 1 
38.2 
93. 9 
64.e 
53. 1 
z1.8 
107. 

•-17. v 

+-28.0 

+-ll .O 

•-14.0 

+-10.0 

•-16.0 

•-9.00 

+-1.00 
•-27.8 
•-10.6 
+-I 3. 4 
+-13.4 
•-13.4 
•-12+6 

•-2 7.8 

•-32 •. 3 
+-19.5 

•-20.8 
+-l4.0 

+-18.4 

+-18.4 
+-9.28 

+·16+1 

+-l6.l 
•-6.ll 

+-1s.v 

+-15+0 
•-12.4 

+-15.0 
+-11. 5 
•-ll. 5 

•-15.o 

+-19.0 

+-22.0 

+-1'1.0 

•-18.o 

+-10.0 

+-17.0 

+-11.0 

•-1s.o 

+•14.0 
+-4.19 
•-8.94 
+-7.55 
+-6.16 
+-8.15 
•-8.15 
+-3.6'l 
•-5.55 
+-7.40 
+-9.25 
•-14.5 

262. 

285. 

168. 

158. 

168. 

137. 

70.4 

23.5 
504+ 
245+ 
154, 
152. 
10'1. 
144. 

380. 

!>22. 
365. 

44 l. 
u1. 
372. 

343. 
193. 

247. 

247. 
132. 

177. 

78.4 
146, 

l68. 
154+ 
132. 

295. 

491. 

486. 

330. 

300. 

264. 

121· 

179. 

1ze. 
126. 
290. 
3l5· 
194. 
146. 
62. 3 
109. 
274. 
191. 
163. 
64.5 
332. 

•-21.5 

•-27.4 

•-17.6 

+-13.1 
+-62.7 
+-24.2 
+-10.2 
•-30.2 
•-30.2 
+-2R+'t 

•-70.0 

•-fl l. 3 
•-49.5 

•-52.2 
+-35.7 

•-40.6 

+-40.6 
+-1s.s 

+-37,7 

•-37.7 
+-31.7 

+-37.7 
•-29+4 
+-29.4 

+-37.7 

•-47.8 

•-55.4 

+-47,8 

+-45.3 

•-42+8 

+-:n.a 

•-.J5.2 
•-10.9 
•-25.5 
•-21.5 
•-17.6 
+-23.Z 
•-23.Z 
•-l0+7 
•-l6.9 
•-22.5 
•-28.2 
•-45.0 

f ~ NU~ERJCAl YALUe FRON TABLE a 2 VALUE REAO FROM DIAGRAM p E PREL[~INARY DATA 

0 SIG/0 O~EGA (CMI 
NU 8ARN/STERAO 

iii 8. 5~ 
iii 4.14 
@ 2.60 
:;i 2. 57 
;j) l. 85 
iil 2.43 

II 7,60 

" 7.60 
iil 3 . 84 

II 5.90 
OI 3. 3b 

II 4+25 

# 4. 25 
oi 2.zq 

II 3.05 

" 2.90 
a 2.67 
iii 2. 29 

II 3+70 

5+19 

2.12 

3.l4 

2+25 

2.21 
# 5.06 
@ 5.55 
ii) 3.4£ 
e> 2.•.n 
@ l.to 
@ 1.92 
• 4.84 
• 3+50 
II 2.90 
# l. so 
# S , 90 

+-\.06 
+-.410 
•-.510 
•-. 510 
+-.!HO 
•-.480 

•-l.40 

•-1.40 
+-.860 

•-.BOO 

+-. aoo 
+-.If 10 

•-.100 

•-. 100 

·-· 270 

•-.650 

+-.650 
•-.550 

•-.650 
+-.510 
•-. 510 

•-. 650 

+-.724 

·-· 973 

•-.894 

+-.840 

+-.796 

+-. 796 

•-.752 

•-.752 

•-.663 

•-.619 
+-. l<JO 
+-.450 
•-.380 
t-. 310 
+-.<ilO 
•-.410 
•-. l90 
·-· \\00 
+-.400 
•-.500 
•-.900 

UNHARKEO CROSS SECTIONS+ ANGLES AND T VALUES ARE CALCULATEO FROM THE OUANT[TfES GIVEtl BY THE AUTHOR(SI. 
ANGLES ~AE IN DEGREES; CM A~C LAS ARE CENTER-Of ~ASS AND lA80RATORV SYSTEM; E• • CM ENERGY. 

REF 

26 

28 

36 

28 

28 

28 

211 

16 

28 

36 
159 
159 
159 
159 
159 
159 

29 

28 
l59 

ZA 
159 

29 

28 
159 

28 

2a 
l 5'1 

28 

28 
159 

28 

28 

:<'8 

28 

28 

28 

28 

28 

28 

28 

21! 
l 71 
159 
159 
l59 
159 
l 5'l 
177 
160 
160 
160 
160 



142 • O. 9383 GEV 
1'13• 1.2360 GE\/ 
~41 o. l396 GEV 

I( 

GEV 

o.9o - 1.00 

0,95 
O_.ilO - 1.00 

(,.95 

0.90 - l.00 

o.95 
0.90 - 1.00 

o.96 
0,98 

o.99 
1.01 
1.03 

1.04 
l.oo - l.10 

\.63 

1.63 
1.63 

1.63 

1.6 .. 
1.65 

l.65 
1.67 
l.68 

1.68 
1.69 

Cl\51 GANllA + PROTON --> OH TA++ + PI- tK > 0.35 Gl:V I C CONT I NUEDI 

-T 
GEV .. 2 

0,0356 
O.OH2 
0.1411 

0.0109-
0. 0481 

0.0429-
0. ()899 

0.0764-
0. 11>86 

o. n91t­
o. H1s 
0.2392 

0.2026-
0. 3268 

o.2662-
o.4055 
0 .4165 
0,3355 

0.3292-
0 .4 841 

o. 3923-
o. 5634 
0.5087 

o.4558-
o.6424 

0.5191-
0. 7210 

o.ss21-
o.8001 

# o.o 
0.0500 

• o.osoo-
0. 10 00 

II 0 .1000-
0.1500 

# 0.1500-
0.2000 

# 0 . 2000-
C.2500 

• 0.2500-
0.3000 

# 0.3000-
0. Jsoo 

• o .Jsoo­
c.4000 

1 0 .4000-
0.4500 

' 0 .4500-
0.5000 
o.1•n2 
0 .037'> 
0 .0813 
o.1ss8 
o . 216e 
o. Jsl't 
0 .568't 
0.0141 
0.2120 
0.0138 
0.0406 
0.3101 
0.4251 
o.6297 
0 .0908 

# o.o 
o.osoo 

i o.o 
0.1000 

# o.osoo-
0.1000 

' 0.1000-
0.1500 

lil 0.1000-
0.2000 

# 0.1500-
0. 2000 

• o . 2000-
o.2soo 

i 0 .2000-
0.3000 

, o.2500-
0. 3000 

II 0 . 3000-
0.3500 

iil o.3000-
o.1oooo 

# 0.3500-
0.'tOOO 

OIFFE~ENTIAL CROSS SECT!O~ 

THET A CHESONI 
CH LAB 

• 21.20 
II 3'o.8U 
• 51.10 

* o.o -
25.10 

• 25.10-
36. SU 

' 31;, 90-
53 , 10 

53.10-
66.40 

ii) 68 . 90 
• 66.'t0-

18.50 
II 18.50-

90.00 
@ <ia.oo 
;;: 84.90 

# 9C.O C­
I Cl . 50 

nc1.so-
113. 60 

a1u.so 
#113. 60-

126. 90 
#126.90-

143.10 
#143.10-

180.CO 
o.o -
27.98 

25. 73-
43.~3 

n.21-
55.41 

4S.65-
65. 88 

5 8. 6 2-
75.49 

66.80-
84.69 

74. 50-
<;J. 77 

e1 . o;2-
102.93 
89.2l­
ll2 .45 
<;6.'iS-
122.69 

# 60.00 
M 21.60 
# 35.40 
M 51.80 
II 12.60 
II 88 .70 
ll ll8. 10 
' 1. zo 
/I 60.00 
II 7. 30 
f 21.90 
# 13.60 
# 89.50 
#118.70 
# 35.80 

o.o -
25. 13 
o.o -
39.21 

23.ao;-
39.21 

36.00-
4<;.65 

H.oo-
58.62 

4 5. 28-
58.62 

53, 25-
66. eO 

53 • Z5-
7't. 50 

6C.'t l­
H. 50 

67.20-
81.92 

67.20-
89.21 

73.61-
89 . 21 

11.96 
19. 87 
29.65 
o.o -

13.97 
# 13.97-

20 . 78 
• 20 .78-

l0 .1>5 
II 30.65-

39. 3<; 
4 l . 62 

# 39.39-
48.03 
48.03-
57.03 
6'1 .4'l 
53 ,52 
57.03-
67. 00 

# 67.00-
78. 81 
19.31 

II 78. 81-
93. 7'. 

M 93.H-
115,4 

#115.38-
180.0 
o.o -

16.0" 
14.32-
25. 'IC 
22. 18-
32. 98 
28.4 9-
H. 9c; 
34.H-
46.88 
3'7.66-
53 .93 
45.Q<;-
61 .40 
50. 6 2-
6<;. 5<; 
56. J e· 
76.91 
62.52-
90.0l 
35.4c 
12.05 
20.01 
29 .99 
43.9 'i 
56. 21 
aJ . B8 
),<;H 
35.0l 
3.98'l 
12.05 
44.12 
56.25 
83.86 
l9 .92 
o.o -

t't.32 
o.o -

22.10 
12.91-
22 .18 
19.71-
28.49 
19.71-
3'1.19 
2 s.12-
14. 19 
29.95-
39. 66 
2'1.'15-
45. 09 
34. 5 1-
45.Q'> 
38. 95-
50.62 
3ff.9S­
S6.38 
'tl. 38-
56.38 

0 SIG/O T 10 SIGIO Tl•CS-M••Z1••2 
MU 6AKN/GEV••2 MU OARN•GEV••2 

190. 
156. 
101. 

116. 

161>. 

141. 

34.0 

45.6 
11.0 

26.0 

211.0 

50.l 

# 91>.0 

1 55 . 

136. 

# 12". 

• 85 . 0 

58 . 0 

# 39.0 

# 29. 0 

29.0 
7), 9 
141. 
126. 
92.'l 
68 . L 
39.8 
24.9 
11 0 . 
48.2 
54.l 
toe. 
54.l 
25. 5 
37, 5 
100. 

• 90.0 

Ol 110. 

# 103. 

N 74.0 

# 116. 

• 83 . 0 

; 6S. O 

# 76.0 

• 50.0 

a sa .o 

II 51.C. 

•-16.3 
+-9.04 
•-9.04 

•-22.3 

•-25.l 

•-1 6 . l 

+-14.3 

+-11.6 
+-4.78 
+-5.ltS 

+-11.6 

+-11.6 

+-1a.o 

+-1 a.o 

+-1a.o 

+-11.0 

+-16.0 

•-16.0 

+-l't.U 

+-15.0 

+-15.0 

•-15.0 
+-3. 12 
+-13.3 
+-9.95 
+-8.29 
+-4.98 
+- B.29 
+-A-29 
+-13.0 
+-3.26 
+-18.0 
+-18.0 
+-6.0l 
+-l'J.5 
•-15.0 
+-8. 8'o 

•-17.0 

+-l6.0 

•-16.0 

•-26 .o 

+- 17.0 

+-22.0 

+-16.0 

•-13.0 

+-19.0 

366. 

525. 

1 95. 
252· 

248. 

212. 
106 . 
\68. 

107. 

81.8 

01.& 

158. 

303. 

18J. 

l Z), 

91 .'o 
240. 
477. 
't26 . 
3 14· 
230· 
135· 
84. l 
38 1. 
173· 
2(J2 . 
404. 
202. 
95.4 
140. 
382. 

J'o7 . 

447 . 

320 . 

251. 

301. 

224. 

197. 

•-so. 1 
+-20.1 
+-28.l 

+-70.3 

•-so.e 
+-23. 0 

•-45.1 

•-36.1 
+-15.2 
•-17.4 

+-36. 1 

+-36.7 

+-36.7 

+-56.7 

+-56.7 

+-50,4 

+-so.4 

+-47.3 

+-47.3 

+-47,3 
+-10.1 
+-44.9 
+-33.7 
•-zs.o 
+-11>.8 
•-28 . 0 
•-28.0 
•-lt4 . 9 
+-11, R 
+-r,7, 3 
+-67. 3 
•-22.4 
•-50. 5 
+-56.t 
+-33. 7 

+-65 . 6 

+-116. 

+-bl.7 

+-100. 

+-65 ,6 

• -54,0 

+-Blt . 8 

•-61.1 

+-so.t 

+-73,3 

•-51t.O 

0 SIG/O OMEGA !CH I 
'IU 6AIUll/S TE RA() 

• 10.5 
, 8,60 
• s .60 

• 7.30 

, 9.30 

• 7.90 

• 1.00 
; 4,49 

# 3, 75 
i 1. 88 
; 2 .98 

I 1.90 

• 2.55 
; .1120 

# t .45 

# 1.45 

# 2.ao 

4.83 

5, 11 

7.69 

1.01 

6 .90 

4.81 

J . 28 

2.21 

1.64 
# 4.27 
• e. 5o 
• 7.60 
# 5.60 
• 1t.10 
II 2.4Q 
II t.50 
• 6.80 
• 3.09 
# 3.oo 
• 7.20 
# ~.60 
# l . 70 
# z.so 
# 6 . 80 

1.12 

5.12 

6.78 

s .02 

5. 7'o 

'o.50 

...... 900 
+-. 500 
•-.500 

+-1. 40 

+-.'100 

+-.900 
+-.~ 10 

•-.800 

•-.650 

·-· 210 +-. 310 

+-. 650 

•-. 650 
·-· 210 

...... 1>50 

•-.650 

+-.650 

+-.906 

-1.02 

•-1.02 

+-. 962 

...... 905 

+-, 792 

+-. 848 

...... 848 

•-.848 
+-. teo 
+-. 800 
+-,600 

·-· 500 
·-· 300 
·-· 500 
.... 500 
+-. 800 
...... 210 
+-1.20 
•-1. 20 
·- .400 
+-.900 
•-l .00 
•-.600 

+-1.07 

+-1, 88 

+-1. ll 

+-1,9.r, 

•-1.18 

•-1.ll 

+-.899 

·-· 968 

# • NU HER IC Al VALU E FROM T ABL f ii • I/ ALU E R EAO FROM 0 J AGR,A" P = PR Ell MINAR Y OA TA 
UNM6RKEC CROSS SECTIONS, ANGLES ANO T VALUES ARE CALCULATED FROM THE QUANT!TIES GIVEN BY THE AUTMOR(SI. 
ANGLES ARE IN DEGREES; CM ANO LAB ARE CENTER-Of MASS ANO LABORATORY SYSTEM; E• • CM ENERGY. 

tlEF 

160 
160 
160 

28 

28 

28 

28 
159 

28 

28 
159 
159 

28 

28 
159 

2B 

28 

28 

29 

28 

28 

28 

28 

2'8 

28 

28 

28 

?8 
177 
l!>O 
160 
160 
160 
160 
160 
160 
171 
160 
160 
160 
160 
160 
160 

28 

3 6 

28 

28 

28 

31> 

za 

28 

36 

28 



M2: Ci.9183 GEV 
i"3: 1.2360 GEV 
/'41 0.1396 CEV 

I( 

GEV 

1.00 - 1.10 

l .oo - l. .20 

l.11 
1.11 

1.16 
t.18 

1.19 

1.21 
1.23 

t.10 - l.40 

1.24 

l.28 

1.20 - L.40 

1. 71 

l.74 

1 . 76 

l.78 
1 . 79 

t.l9 

t. 79 

1.81 

1.82 

1.82 

CllSI GAl'KA +PROTON--> OELTA++ + Pl- IK > Q,)5 GEV) (CONTINUF.lll 

-T 
GEV .. 2 

11 o.r+ooo­
c.4500 

oi o • .r,000-
0.sooo 

# 0.4500-
0. soou 

QI o.sooo-
0.6000 
o. 2311 
o. 46 97 
0.6919 
o.aso<i 
0.013.r, 
0.0439 
0.1000 
o.34<io 

o.ooa2-
o.0601 

o.0481· 
0. 1196 

O.OS'l'l­
U.2304 

0 .lb86-
0. 3416 

0.2415-
o.4534 

o.3268-
o. 5643 

0.4055-
o.6751 

0.4841-
0. 7669 

o.5634-
0. 6981 

0.6424-
l-<i090 

o.1210-
1.12u1 
(i.2506 
o.5166 
o. 7573 
0.9268 
o.o 132 
0.0474 
0. 1099 
0.3946 
0.2101 
0.5641 
0.8236 
1.0037 
o.on2 
O.O'Sll 
0.1203 
O.'t2l8 
0.2902 
0.6140 
0.8921 
1.0 807 

II O.O 
0.1000 

' 0.1000-
0.2000 

f 0.2000-
0.3000 

0.3000-
0.4000 

0.4000-
0.500(; 
o.01n 
o.osso 
0.13H 
C.4603 
0.6654 
o.9564 
1.1590 
O·OlH 
0.0592 
0.1411 
o.soo3 

0.0060-
0.15 n 

o.H96-
0.2953 

0·2304-
0.439<) 

0.3"16-
o.5952 

o.4S3<t­
o.12n 

OlfFERENflAL CROSS SeCTION 

THETA ll'IESONI 
Clo! UIS 

7'i.81-
S6.48 

is.e1-
101.8& 
85.'l0-
l03.8b 
<; l .'J4-
l 19. 54 

N 6C.00 
# 9G.20 
#l l9.5(1 
#1'16.60 
• 7.40 
• 22.10 
• 36.30 
# 74.20 

# G.u -
2s.10 

25.10-
36. 'lO 

36.90-
53.10 

53.10-
66.40 

66.40-
79.50 

10. so­
cio.co 

'>0.00-
LG 1. 50 

•lOl.50-
113.60 

n n.co-
126.90 

#126.90-
143.10 

#14 3. 10-
180.GO 

~ 60.00 
# 91.00 
020.00 
#147.10 
• 1.so 
# 22.50 
# 36.80 
# 75.00 

6C.OO 
# 91.70 
#120. 70 
#141.i>C 
# 1.10 
11 22.eo 
# 37. 30 
# 75. 80 
M 6C.CO 
# <iz.so 
u21.so 
#147.90 

# 7.80 
# 2). 10 
• 37. 80 
# 76.60 
# '13.30 
'121.90 
#148.30 
# 7.90 
# 23.40 
• 30.10 
# H.4C 

# O.G -
36.'lO 

3c.90· 
53.10 

5 3 .10-
66 .40 

66."0-
78. 50 

78.50-
~o.co 

41. 88-
62. 52 
4 7. 88-
69.19 
52. 52-
6<;. l <; 
57. 37-
85.20 
34.56 
56.20 
84.05 
119.1 
3,977 
ll.96 
19. 9 3 
43.'ll 
o.o -

13. 22 
13.22-
l9.69 
19. 6 q-
29. <)9 

# 29.0<;-
37.47 
37 .4 7-
45. 81 

II 45.81-
54,56 
54.56-
64. 33 
64.33-
76.02 
16.0Z­
'lO. ~8 
90.'l8-
1H. C 

#l l:Z.'l6-
180.0 
14. l2 
56.23 
83.'lO 
11<;. 9 
3.~75 
12.02 
l <;, <;S 
43,94 
33. 6'l 
56.lA 
83,'lB 
120.2 
't.G26 
12.02 
19.S1 
43.'18 
33.27 
56.22 
e4.1e 
l2U.O 

, .. 021 
12.02 
19.98 
44.03 
56.i7 
83.94 
120.l 
4.021 
12.02 
20.00 
44.08 
o.o -

18. 71 
te. 11-
27.69 

• 27.6t;,-
3S. 72 
35. n-
43.76 

# 43. 76-
52 .24 

0 SIG/O f 10 SIC/O Tl•(S-M••21••2 
~u RARN/GEV••2 ~u 6ARN•GEV••2 

47.C 

a 11.0 

II 30.0 

.. 46. 0 
42 .5 
27.4 
24. 7 
<85.0 
64.6 
l28. 
e6.2 
44.4 

68.1 

40.8 

28.6 

B.B5 

l7. 1 

1!>.0 

l2.3 
:H.2 
21.4 
< l 8.'l 
('l5. 7 
55.8 
75.6 
70.6 
27.3 
23.5 
15.L 
17.5 
(47. 7 
'15.2 
6bo5 
61.9 
25.2 
'l.69 
<6.49 
<10.8 
<56.3 

II 60.0 

# 40.0 

14.0 

14.0 
68.3 
93.9 
48.0 
16.0 
«l. 09 
<1s.1 
<47. 5 
81. 7 
10.a 
11.'~ 

6. 98 

so.c 

22.0 

1a.o 
lO.o 

•-11. 0 

+-22.0 

+-12.0 

•-17.0 
•-2. 56 
+-5.48 
+-l7.8 

•-l3.5 
•-l't.8 
+-a.us 
•-6. 73 

•-19.2 

+-19. l 

•-9.53 

+-6.Sl 

•-6.81 

•-5. 44 

•-5.44 

+-5.44 
t-2. 34 
+-6. 30 

+-ll~.6 
+-L6.l 
+-1. 44 
•-6.Zu 
•-2.11> 
•-5.82 
•-\4.0 

+-12.6 
+-10.1 
•-s. n 
+-5.73 
•-2. 78 

+-7.00 

•-6,00 

+-6. 00 
·- 13. 9 
+-11. 1 
+-5.33 
•-5. 33 

•-13.0 
•-14.0 
+-4.98 
+-5. 98 

+-7.00 

+-7.00 

•-5.00 

•-5.00 

161. 

ll6. 

177. 
168. 
1u. 
LOI. 
<349. 
270. 
535. 
36 l. 
11\6. 

385. 

Hl. 

110. 

119. 

73.5 

36.8 

50.9 
l3b. 
96.3 
<84.9 
(430. 
z;s. 
346. 
l23. 
125. 
ll?.. 
74.2 
85.6 
<214. 
475. 
H.?. 
309. 
126. 
49.9 
<~4.6 
<57.6 
ooo. 

432. 

316. 

Zll. 

13.8 
l70. 
506. 
260. 
86.6 
<52.4 
<87.'t 
<27't. 
't79. 
415. 
222. 
4U.'! 

41>8. 

1~9. 

105. 

58.4 

•-50. l 

+-65.6 
•-10.1 
+-22.5 
+-73.2 

+-56.J 
•-62.0 
+-33.8 
•-28.2 

+-79. s 

+-79.2 

+-39.6 

+-28. ~ 

+-22.6 

+-22.b 
+-10.2 
+-28. 3 

+-as.1 
+-13.1 
•-14.0 
+-28.'t 
+-10.2 
•-2A.S 
•-68. 5 

•-62.9 
+-51.5 
+~211.b 

•-28.6 
•-14.4 

+-42.2 

+-H.6 
•-1'5.l 
+-63.5 
+-28.9 
•-28.9 

•-75.9 
+-Fil. 8 
•-29.2 
+-35.0 

+-40.9 

•-29.2 

0 StG/0 014EGA ICM! 
14U i\ARN/STERAO 

2.08 

3.18 
II 2.99 
H 2.00 
¥ L.80 
• <6. 20 
# 4.80 
# 9.50 
# 6.40 
# '3. 30 

M 8.20 

s.oo 

# 6.20 

# 4.20 

# 1.00 

# 2.10 

1. 30 

# .650 

# 1. 30 

# .900 
# 2.40 
• 1.70 
• <l. 50 * <7.60 
~ 4.50 
# 6.10 
# 5.70 
# 2.20 
# l. 96 
II l. 30 
# 1.50 
# (4.10 
# a. 30 
# s.ao 
# 5.40 
# 2.20 
# .870 
# <.60() 
II < t • 00 
r <5. 20 

6.40 
11 a.Bo 
I 4.SO 
# l. 50 
# <.900 
f <l.SO 
# <4.70 
# 0.20 
M 7.10 
11 1.eo 

.100 

9.20 

2.20 

t 1.80 

4 1.00 

+-1. 52 

·-· 8:'10 

+-l. 18 

·-· 190 
•-.400 
•-1.30 

•-1.00 
+-l, lO 
+-.600 
·-. 500 

+-1. lO 

+-1. 40 

•-. soo 

·-. 700 

+-.700 

•-. 500 

·-. 500 

·-· 500 

·-· 400 

+-.400 

+-.400 
+-. 18(J 
+-. soo 

·- 1. 50 
+-t. :'10 
+-,600 

·-· soo 
•-.180 
+-.sou 
+-l.20 

•-1. 10 
+-.900 
·-· soo +-. 50G 
·-· 250 

+.-1.30 
.... 1. lO 
+-. 500 
·-· 500 

•-1. 30 
+-I. 40 

·-· 500 
·-· &00 

•-.eoo 

+-.TOO 

·-· 700 

•-. 500 

•-. ~00 

# ~ NUMERICAL VALUE FROM TABLE ~ • VALUE REAO fRCN OlAGRA~ P : PRELl~INARY OATA 
UN~ARKEO CROSS SECTIONS, ANGLES A~O T VAL~ES ARE CALCULATED FRCM THE QUA~TtTJES GIVEN BY THE AUT~ORCSI. 
ANClES ARE IN OECREES; CM ANO LAB ARE CENTER-OF MASS ANO LA80RATORY SYSTEM; E• ~ Cf.I ENERGY. 

REF 

28 

36 

28 

36 
177 
160 
160 
160 
160 
160 
160 
160 

28 

28 

28 

28 

28 

28 

28 

28 

28 

Zfl 

28 
171 
160 
160 
160 
160 
160 
160 
l60 
177 
160 
160 
160 
160 
160 
160 
l60 
117 
l60 
160 
160 

7.6 

28 

28 

28 

29 
160 
lbO 
160 
160 
160 
l60 
160 
160 
160 
160 
160 

26 

28 

28 

29 

28 



1'2: 0 .9383 GEV 
113: 1.2360 GEV 
1'4: 0.1396 GEV 

I( 

GEV 

1.20 - 1.40 

l.40 - 1.60 

t.4o - i.ao 

1.so - l.ao 

l.t.O - 1.80 

l.eo - 2.50 

l.'16 

t.99 

2.01 

50 

Cll5: GAMMA + PRCTON ~> OELTA•+ + P l - IK > o.35 (';fV I ICONTI NUEDI 

_, 
GEV .. 2 

o.5643-
o .a7H 

o.7869-
1.uJt 

o.8<101-
1.301 1 

l .OO'l0-
1 .... 519 

o.oo5s­
o. 1e44 

0.1513-
0 . 362" 

o. 2953-
o. $410 

o."399-
0.1205 

o. 5852-
o. 8986 

o. 7292-
1.0767 

o. 8733-
1.2 561 

1.0186-
1.43411 

l.16.H-
1.6129 

1. 3071-
1. 7917 

M O.O 
0 .1000 

fl 0 . 1000-
0.2000 

# 0.2000-
Q.3000 

II o . 3000-
0 .4UUO 

• c.4000-
c.sooo 

a o.c 
0.1000 

~ 0.1000-
0 . 2000 

<ii o. 2000-
<i.4000 

41 0.4000-
0.6000 

O.OO'l l­
Q. 2183 

o.1eH-
0. 4309 

o, 3624-
0.1>1142 

o. soo­
Cl.8586 

0.1205-
1.0112 

o. 8986-
1. 2838 

1. 0767-
t .4981 

1. 2561-
1. 7115 

1.4348-
1. <1240 

lo6l29-
2.l376 

DI FFE RENT IAL CROSS SECTION 

Tl'ETA IM ESONI 
CM LAB 

90 . C0-
101.5C. 

#1 }3.60-
126.<lO 

11 26 .~0-
143.10 

#143.10-
180.00 

11 o.o -
36.90 

l6.'10-
53 .1D 

• 53. 10-
66.'tO 

II 66. ~0-
78 . 50 

78. 50-
90. 00 

# so.oo-
101.50 

H Ol.50-
113.60 

U l3 .l>0 -
126.90 

U2b.90-
143. 1C 

#14 3. l0-
180.00 
o.o -
2<; . 'tb 

24 .40-
u .n 

35 .2?-
53 . 56 

43.6<;­
b2.90 
'i .00-
11. 51 
o.o -
2 7 o'l2 

H. 40-
'<0.56 

35.23-
59.20 

5 l.OC-
14.67 

II O.C -
36.90 

Jb,90-
SJ.10 

M 53 .10-
66 .ltO 

b6.40-
78.50 

76.50-
'lO.OU 

t 90 .00-
10 1.50 

1101.so-
113. 60 

UH.60-
126.'lO 

#126.90-
1-n.10 

1143.10-
180.00 
o.o -
18. 20 

# 18.20-
25.10 

25. 10-
31 .60 

" 31.80· 
36 .90 

' 36.90-
53.10 

r 53.10-
66.40 

II 66.'t0-
78.50 

• 78 .50-
90 .00 

cio .00-
101.50 

HOl.50-
113.60 

# 11 3 . 60-
126 . 90 

• 52 . 24-
61. 7<; 
ll. 32-
86 . n 

# ee .22-
no . s 

1110 ... s-
1ec.o 
o.o -

ll.85 
11 17.8!;-

26 .44 
• 26.44-

H .16 
# 34.16-

4 l .<l2 
# 41.c;z­

so. 15 
J 50. 15-

5'1.47 
5<; .'t 7-
7G.et 

M 70.Sl-
85 . 62 

M 85.62-
108. 0 

#lOB . G3~ 
180 .() 
o.o -

14 . 80 
11.13-
21 .96 
16.27-
27 . 95 
20.'t~-
33. 53 
2 4.22-
)9.()l 

a.a -
13.67 
11.13-
20.19 
16.27-
~0.57 
2 4.22-
40.22 
o. o .. 

11.ei9 
• 17,oq .. 

25 .34 
• zs .H-

32. 77 
' 32. 77-

40. 27 
't0.27-
48.26 

• 48 . 26-
57. '\6 

# 57.36-
68. 51 

# 68.51-
83.20 
83 .20-
105.7 

1105.H-
180.0 

0 SJG/O T 10 SIGID Tl•IS-M••2)••z 
~U 6ARN/GEV••Z HU 8ARN•GEV••2 

<'t . 00 

o.oo 
o .oo 

<3 .00 

59.8 •-5.63 

('t. 72 

6 . 2q •-3. 15 

.... 12 +-3.15 

3.15 +-3.15 

0 .15 

<3.15 

0.15 

4 61 . 0 

39.() 

# 6.GU 

# s.oo 

d: su.o 

Ol ~9.0 

; "· 70 

a: l.ao 

47.1 

4 . 20 

2.59 

<1.02 

<l . 6 2 

<2.59 

+-6.00 

+-4.0() 

+-4. OU 

•-4. 00 

+-2a .o 

+-3. so 

+-1.ao 

+-5. 89 

+-2.59 

2. 59 +-2. 59 

<2,59 

<17.5 

<17.5 

<17.5 

117. •-30.7 

<36.9 

4'1. 2 +-2'1.6 

697 . +-51.6 

468. +-262. 

365. •-196. 

16.e +-11>.a 

H5. +-59.J 

l&o. +-45.6 

<16.3 

<16. 3 

<26.0 

<26.o 

0 S IG/D OMEGA lCMI 
MU llARN/STEAAD 

t <.ltOO 

• (.300 

• <. 300 

<.300 

R,50 

t <.600 

• .eoo 
•• 600 

•• 400 

If <.400 

II <1400 

# <. ltOO 

5.55 

.A54 

• 712 

5.82 

.101 

.268 

1 a.oo 

II z.55 

•• 650 

' .400 

II <• 250 

' <. 250 

• (0400 

# . 250 

•• 400 

• (.400 

• 10.6 

• a.5o 
11 3, ao 

1 3.00 

• 500 

,, <.190 

+- .eoo 

•- . 500 

+-. 5()() 

+-.690 

-.854 

+-.569 

+-. 569 

+-3.60 

•-.522 

· - · 268 

+-1.00 

+-.TOO 

•-.5()0 

+-.250 

•-1. 20 

+-1 .00 

+-.800 

·-· 800 

+-.250 

I <. IOOE 00 

II <. 1 20 

I <. lOOE 00 

<.1ooe oo 

# <. lOOE 00 

# • NU~ER I CAL VALUE FROM TABLE ~ • VAL UE READ FROM DIAGRAM P • PRELIMINARY DATA 
UH~ARK EO CROSS SECT IONS, ANGLES ANO T VALUES ARE CALCULATED FROM THE QUANTITIES GI VEN BY THE AUTHORCSI. 
ANGLES ARE IN DEGREES; c~ ANO LAB ARE CENTER-OF MA SS AND LABORATORY SYSTEM; e• - CM ENERGY. 

REF 

28 

28 

28 

28 

28 

28 

za 

29 

28 

2B 

21! 

28 

28 

28 

211 

28 

28 

28 

28 

36 

36 

36 

28 

26 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

za 

28 

28 

28 

28 

28 

28 



51 

Clt5: CAM~A + PR OTON --> DELTA•+ • P l- (I< > 0.35 GEV I (CONTINUE DI 

k2: 0.9383 CEV 
1"3: l. 2160 GE\/ 
Jol4: 0 .1396 GE\/ 

K 
GEV 

l.80 - 2.50 

2.so 

2 .50 - 3. 50 

3.50 - 5.80 

2 .19 

-T 
GEVU2 

' o.o 
c.1000 

II O. IOOO• 
0.2000 

1 c.2000-
0.3000 

• 0.3000· 
0.4000 

0 . 4000-
0.souei 

Z.48 N O.O 
0.(1200 

# D. 0200-
0 . 0600 

# 0 . 0600-
0.1000 

0.1000-
0. 2000 

# 0 .2000-
0 . 3000 

# o. 3000-
o. 5000 

o.sooo­
L.0000 

1. 0000-
4 .0000 

3,01 

o.o 
0.1000 

• 0 .1000-
-0.2000 

# 0.2000-
0.1000 

11 o.3000-
o. 4ouo 

• 0,4000-
c.sooo 

DIFFERENTIAL CROSS SECTION 

rH ETA OIESONI 
C"I LA B 

ll26 . 9C­
H 3 ,10 

#IH.10-
16D,OO 

o.o -
l. 60 

7.60-
13 . 88 

13.88-
18-ll 

18.13-
25.'13 

25. B-
31.<18 

31. 9~-
41. N 

41. 74-
60. 60 

60. 60-
18<1. DO 

• o.o -
10. 2 0 

II 18. 20-
25. lo 

II 25.10-
31.80 

# 31. 80-
36. t;O 

36.90-
53 .10 

II 53.lC-
66.40 

# 66,,40-
78. 50 

• 78.50-
90.CO 

r c;o.oo-
1c 1. 5o 

UOl. 50-
llJ.60 

11113.60-
126,90 

H26.~0-
H3,lO 

#1'<3. IO· 
180. 00 

o.o -
I B, 20 

' 18.20-
25. lO 

• 25.10-
31.80 

# 31.80-
36.90 

' 36.90· 
53.lO 

5 3. 10-
66 .40 

66.40-
78 . SO 

' 78.50-
90.00 

" 90.00-
101. so 

11101.50-
111. 60 

11113.60-
126.90 

o.o -
2.870 

2 . 87-
5.25 6 
s.2~-

6.aa2 
6.ea­

~.<11 11 
c;.92-

12.33 
12. 33-
16.15 
16. 35-
24. 81 
H . 8 1-
180.0 

0 SIG/O T ID SIG/D Tl•I S-M••21••'. 
MU BARN/GE V••z MU BARN+GE V++Z 

" 42,0 

f 19.0 

II 7.00 

II <l.00 

# <1.00 

# 11.z 

II 23 . 6 

N 9 .7C 

8. 40 

M 3.3C 

1. 50 

N .510 

* .110 

• 2s.o 

• a.oo 

# 2.00 

" 3.00 

# o.oo 

+-4.00 

• -3.00 

+-3. 20 

+-2.ZU 

•-1. 90 

+-1 . 00 

+-.670 

+··.HO 

+-.130 

+-. JOOE - 01 

+- '\ , 00 

+-3 . 00 

+-1.00 

•-3. 00 

6'\l . +-60 . l 

286 . •-60 . l 

lOS. +-45 .l 

<15.0 

<1 5.0 

652. +-60 . 7 

261!. +-52 .5 

2'12. -21.6 

91 . t +-18 .S 

4l.4 +-9 .11 

14.t +-3.59 

3,04 •-. ezs 

729 • • -8 7.4 

233 . +-87.'< 

•-29. l 

<67 .4 

' z NU~E~ICAL VALUE FROH TA8LE i ~ VALUE READ FROM DIAGR AM P • PREL I MINARY DATA 

D SlG/O O~EGA IC~I 
MU BA~N/S TF. RAO 

# <.120 

# <.1001: 00 

S.36 +-.99(j 

3.02 ••• 592 

2.62 +-,312 

,468 +-.10) 

,l59 +-.~OSE-01 

. 341E-Ol+-,9~5f-02 

II ll. t +-1.00 

fl 3. 20 +-. 800 

' l.80 +-. 700 

• .eoo +-,500 

I <. 200 

t < .lOOE 00 

• <. 150 

# <.120 

II <.800E-O l 

N <.eooe-01 

II <. lOOE 00 

11 <.0ooe-01 

# <. lOOF. 00 

# 6.80 •-. 800 

II t. 70 

II ,500 ·-· 300 

11 <t.oo 

II <.lOOE 00 

II <.lOOE 00 

# (, 700E-O l 

-' <.700E-O l 

II <. 700F.-Ol 

# <. 700E-Ol 

II <,700f-Ol 

UNMARKED CROSS SECTIONS, ANGLES AND T VAL UES ARE CALCULATED FROM THE QUANTIT IES GIVEN 8Y THE AUTHOR IS I, 
ANGL ES ARE IN DEGREES ; CM ANO LA B ARE CENTER-OF HASS ANO LABORAT OR Y SYSTE~ ; E+ • CM ENERGY. 

REF 

28 

28 

28 

ze 
28 

?8 

2A 

212 

212 

2 12 

217. 

212 

212 

212 

ll2 

28 

26 

28 

28 

26 

28 

.2a 

28 

28 

28 

26 

28 

28 

28 

28 

78 

28 

28 

28 

28 

ZR 

28 

28 

28 

28 

28 

28 

28 
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Cll5: GAMl<A + PROTON--> OElTA•• + Pl- 4 K > 0.35 GEV I ICONTIMUEOI 

M2: 0.9383 GEV 
Ml: 1.2360 GEV 

'"'' 0.1396 GEV 

OIFFERENTIAL CROSS SECTION 

j( E• -T THETA l"ESONI D S!G/O T (0 SIG/D Tl•I S-M••21••2 0 SJG/0 OMEGA (CMI REF 
GEV GEV GEvnz CM LAB MU 8ARN/GEVH2 fo1U BARN•GEV••2 Mli BARN/S TERAO 

3 ,50 - s. 80 3.0l '126 .CJD-
143.10 ----- ----- • <. 700E-Ol 28 

#143.10-
180.0C --·----- - - - I (,700f-Ol ze 

• o.o 
0.1000 # 10.0 +-J.00 632. +-190. ---- 28 

• 0.1000-
0.2000 # s.so +-2.00 3't8. +-12&. ---- 28 

• 0.2000-
0.3000 <3.50 <221. - --- 28 

# 0. 3000-
0 . 4000 " <;. ~o <221 . - ·----- 28 

• 0.4000-
o. 5000 II <l.<10 (63.2 ----- 28 

4.50 3.05 $ 6,8251 l 59. 97 119.1 • .Jl4E-Ol+-.360E-D2 2 .24 •-.211 •l76E-0 1+-.213E-02 105 
~ c..84ll 160.75 121. l QI , 46 7E-Dl >-. 560 E-02 3.33 •-.399 .261 E-Ol .-..314E-02 105 
$ 6,9741 169. 07 144.5 iil .589E-01<-.490E-02 4.20 •-.349 .330E-OJ.-.,274E-OZ 105 

'41.70 3.11 II Q. 0015- o.o - o.o -
0.0200 5 . 12 1. 720 5.<Jo +-l.'tO 459. •-109. 3.48 +-. 825 212 

0.0200- s.12- 1. 72-
0.0600 10. l'l 3.070 # 6.4(J •-1.20 498. •-93. 3 3. 71 +-.101 21Z 

" 0.0600- 10.l 'l- 1.01-
0.1000 13. 2" 3,995 3.40 +-.800 26'to +-62.2 2.00 +-.'t71 212 

II 0.1000- 13. 24- 3. 99-
0.2000 18.84 s. 708 # 1.eo +-.400 140. •-31. l 1.06 ·-· 236 

212 
II 0.2000- 18.84- 5.11-

0.300(J 23.16 1.046 # 1.50 +-.340 1t 7. •-26.4 .884 ·-· 200 212 
II o. 3000- 23 .1 6- 1.os-

0.5000 30.07 9.228 • .JOO +-.140 23 .3 •-10.9 .1 77 +-.825£-01 212 
t o. 5000- 30.07- CJ. Zl-

1.0000 "3.08 13.52 II .140 +-. 500E-Ol 10.9 •-3.89 .825E-01+-,295E-Ol 212 
# 1.0000- 43.08- 13. 52-

1.1000 teu.oc 190.0 # .600E-02+-.400E•02 0 .467 +-. 311 .354E-02+-.236E-02 212 

5.00 3.20 # 0.0017 0 .6't • 186 e II <12.0 <.I06E 04 <7.60 82 

' 0.0050 2.1t2 .1069 • 10 .2 •-1.50 898 . +-132. 6.46 +-. 950 82 
I 0.0101 3.78 1.104 ' 10.9 •-1. 60 960. +-l'tl . 6.91 +-t.ot 82 

# o. uzo 1 5, 55 l.622 II 10.7 +-1. 60 9't2. +-14lo 6.78 +-1.01 62 
# 000399 7. '71 2. 332 # 1.<10 +-1.20 695. •-106. 5.01 +-,760 82 

II 0.0701 10.66 3.122 II 5, 77 +-. 860 5u8 . +-75.7 J.66 +-.545 82 
# 0.1500 1s.1c 4.614 # 2.64 +-.400 232 . • - 35 .2 1.67 ..... 253 82 

• 0.2500 20. 35 6.00't # 1.14 • -.170 100. +-15.0 .122 +-.1oe 82 

' c.1tooo 25.86 7.673 • .418 +-.720E-OI 42.l +-6.34 .303 +-,456f-OI 82 
# 0.6000 31.83 9,522 # .280 +-,420E-Ol 24 .6 +-3. 70 .111 +-, 266E-Ol 82 

5.30 3.29 $ 7. 648 3 142. 70 74.66 ii ,390E-02+-,120E-02 0.386 •-.ll'J .Z64E-OZ+-,813E-OJ 105 
$ 7.8923 148.51 89.78 a; .S70E-02•-.IC.OE-OZ o .564 •-.158 ,386E-02•-.108E-D2 105 
$ 8.0723 153.51 99.94 iil ,660E-02+-.l60E-02 0.653 +-.158 .447E-02+-.108E-02 105 

• 8. 2053 157.85 110.0 i .l40E-Ol+-,2JOE-02 l.38 •-.228 .949E-02•-.156E-02 105 
$ 8.3063 161.79 120.3 ' .l91E-Ol+-.3BOE-02 lo89 +-. 376 .1zqe-01+-.2sse-02 105 
$ 8.3H3 lb5.04 129. 5 ~ .314E-Ol+-,280E-02 3. 11 •-.277 .2llf-O l+-.190E-02 105 
$ 8.'t283 168.12 139.0 Ql . 300E-Ol•-.4lOE-02 2.97 +-.406 .203E-Ol +-.278E-02 105 
$ e.4ae3 173.05 155.3 OI , 384E-01+-.490E -02 3.80 •-.485 .260E-Ol+-.332f-02 105 

8.oo 3.'il<J II 0.0011 0 • .-.1 ,<J708E-OJ • Z· lll •-. 75() .. CJ 1. •-169. 2.35 .....809 82 

• 0.0014 c.H ,JHl • 2. 'lit •-. 790 663. +-118. 3.11 ·-· 852 82 

# 0.0035 1.60 .n,o II 3. 62 •-. 5'80 816. •-131. 3.90 ·-. 625 82 
II o.ooo 1.82 .4283 ¥ 4.31 +-.650 971. •-146. 4,65 ..... 701 82 

• 0.0052 2.05 .'t8l3 II 4.26 •-. 680 'J60 • +-153. 4,59 •-.733 82 

• 0.0062 2.21 .5336 # 4. 51 +- .680 o .102e 04+-153. 4.86 +-.7 33 82 

' 0 . 010 l 2.99 .1021 ~ 4.33 ·- .650 976. •-146. 4.67 .-.10 l 82 
# 0.0198 ... 28 i.001 ' 4,33 +- .650 976. •-146. 4.67 •-.101 82 

• 0.0376 S.97 lo40ft # 3 . 7l +-.560 836. •-126. 4.00 t-.604 82 

" 0.0688 e.12 1.912 II 2.t4 +-.320 482. •-72. I 2.3l +-.345 ez 
If o.u20 12.13 2.a60 It 1.05 +-.160 237. •-31>. l 1.13 +-.172 82 

• o.2o1t60 15.46 3.655 • .419 •-.12oe-01 108. •-16.2 .516 +-. 71&E-Ol 82 

• o.1to10 l'l. 79 'to696 • • 2:n +-, 360E-OI 'H.4 •-8.11 .Z!SS ·-· 388£-01 82 
If 0.60ZO H.32 5,799 • .113 •-.11oe-01 2.5 • .5 +-3.83 .122 +-.183E-01 92 

fl o.ao10 28.13 6.739 fl .104 •-.160E-Ol 23.4 •-3.61 .112 .-.112e:-01 82 

• l .0350 32.08 1. 130 II ,680E-Ot+-,lOOE:-Ol 15.3 •-2.25 ,733E-Ol+-.tOBE-01 92 

11.00 4o64 II 0.0009 o.45 • 907<JE-CJ1 II l.AI ·-· 270 771, +-115. 2.16 +-.'t1 2 82 

• 0.0016 o.a1 .1676 • 1.30 •-.200 554 , •-85.2 l .98 +-. )05 82 

• o.003a lo 'i7 .2~76 II 2.10 +-.400 0. l15E O't+-170. .i,.12 •-.610 82 

• o.oose 1.89 .3810 # z,54 •-.380 o.1oae O't•-162. 3.87 +-.579 62 , 000084 2.30 .'t650 # 2.1e +-. 330 929. •-141. 3,32 •·.503 82 

• O.Olllt 2.12 .5't90 # lo 8) •-. 2 70 780. +-115. 2.19 +-.412 82 

# 0.0201 3.65 .7384 • 2.10 ·-. 310 895. •-132. 3.20 +-,473 82 
.,, 0.0400 5. 20 1.0SI ' 1.6q •-.2so 120. +-101. 2.58 ·-· 381 82 

11 0.0705 6.'l2 1. 401 • l ol9 •-.180 507. +-l6.l' lo Bl ·-· 274 82 

# o.1soo 10.13 2.052 • • 459 +- ,6CJOE-Ol 196 • •-29.4 .100 •-.1115 82 

• 0.2490 13.08 Z.6'3 # . 226 +-.330E-01 91>.3 •-14.1 ."l't4 •-.50)£-01 82 
# 0.4000 16.60 3.377 II .107 +-, 160E-O l 45.6 +-6.8l .163 +-. 244E·O l 82 

" 0.6010 20.39 4.163 • .812E-Ol•-.122E-Ol 34.6 +-5 .20 .124 .-.. l86E-Ol 82 

• 1.0000 26.41 5.428 • .351E-Ol<-.5lOE-02 15.0 +-2.26 .535E-01+-.808E-02 e2 

16.00 5,5(> ' o.oo 10 o.so • S408E-O l # • 596 +-.890E-OI 537. +-eo.2 1.35 +-. 202 S2 
H 0.0010 o.s1 • 86'.3 SE-01 ·- 0.0006 ·- 0.21 +-,4549E-Ol # • 740 +-,600E-Ol 667. •-54.l l.68 +-.136 121> 

• 0.0026 l.oo .1690 • .809 •-.122 729. +-110. 1.84 +-. 217 82 

' 0.0020 1.04 .1762 
+- 0.0022 - 0.48 ..... 81 l9E-Ol • .810 •-.5ooe-01 130 • •-4,.l 1.e4 .-.tl) 126 

If 0.0097 2.07 .H87 • .982 +-.133 885 • +-120. 2.23 +-,302 82 

11 • NU"EltlCAl VALUE FROM TABLE il. VALUE READ FRO" OIAGRAM p " PRELI ICJMARY OUA $ " FOR DETAILS SEE REFERENCE 
UNKARKEC CROSS SECTIONS, ANGLES ANO T VAL UES ARE CALCULATED FROM THE OUA~TITJES GIVEN BY THE AUTHOR ISi. 
ANGLES ARE IN OEGREES; CM ANO LAB ARE CENTER-OF MASS ANO LABORATORY SYSTEM; E• " Cl't ENERGY. 



53 

Cll5: G.AM,.A + PROTON ~> DELTA•• + Pl- (K > 0.35 GEVI fCONTINUEDI 

fo\2: 0.9 303 GEV ,.3, l . 2360 GEV 
~4: 0 .1396 GEi/ 

DIFFERENTIAL CROSS SECTION 

1< E• -T THETA OIE SONI 0 S IG/O T (0 S IG/O Tl•CS-M••Zl••z o S IG/O OMEGA IC Ml 
Gfl/ GEi/ GEllU2 CM LAB MU GARN/GEl/U.2 Mll llARN•Gf.1/ .. 2 MU 6AllN/STE RAO 

16.00 s.56 • 0.0114 2.44 . 4122 • 1. 16 ·- .110 0.105E OH-153 • Z. 63 ·-. 366 
I 0. 0140 2.so •• 300G ·- 0 . 0060 ·- 0 ,55 +-. 9327E- OI • 1 . 0T +-.700E-Ol %5. +-63.1 z , 43 .- . 159 
# 0 .0116 2.a 1 .4144 II 1.05 +-.100 '147 . +-144. 2 . 38 •-. 363 
M 0 .0212 },Qq . 5218 M .900 +-.135 au . •-1 22 . 2 . 04 ·- .106 
II o.0380 ". 16 #.7000 # .66() +-.300E-Ol 595 , •-21. 0 1. so •-, 68\E-Ol 
# o.0396 4.25 .116 1 II .682 ·-· 102 615. +-91-'> 1.55 +-.2~1 

• O.U69q 5.64 • '>516 II • 4 86 •-. noE-01 438 • +-1>5.8 l.to •-.166 
# 0.0110 5,c;4 n. ooo # • 420 +-,200E-OI 379 • •-18.0 .953 +-,454E-Ol 
# 0 . 0991 6.74 1. 13'1 # • 326 +-. 490E-O l 2'14. +-44.2 • HO +-olll 

• o .H90 0.20 n. ~oo ' • 169 +-.90UE-<l2 152 • ... e.11 • 3114 +-, 204E-Ol 

• 0.14'10 8.28 1.399 j • 182 +-.21oe-0 1 164. •- 24.) .413 +-,6l3E-Ol 

• 0.24'1U l<i. 71 1.812 /J .968E-Ol+-.150E-Ol 1!7 .3 +-l3. s .220 +-. 340E-Ol 
II o. 3990 13. 58 Z. 30 1 # .657E-vl+-.720E-0 2 5'1 .Z •-6.49 .149 •-, 163E-Ol 
• 0.4000 13.60 #2. 300 II .600E-Ol+-,300E-02 54 .1 •-2.70 ,\16 +-,681E-02 
II Q,5970 l6.63 2.824 • .472 E•Ol•-.420F.-02 4Z,S •-3. 79 .)07 •-.C!53E-02 
• o.7960 1'1.23 3,2H • .Z63E-Ol+-,2SOE-02 25.5 +-2. 25 .642E-Ol+-.567E-OZ 
• o.sooo I<; . 28 .3. 280 • .274E-Ol+- .l60E-02 24.7 •-l .4it .622F-01+-,363E-02 
• 0 .9990 21.57 1,680 • .1 70E-Ot+-.500E-02 15· 3 • -4,51 .386E-Ol+- .l13F.-Ol 

' 1. 0000 21.58 #).680 II . 150E-Ol•-·IOOE-02 13.5 +- . 901 . Hoe:-o 1+-. 221F.-02 

• 1.2900 24. 55 #4. 200 ,480E-02 •- .400E-03 4.B +-.361 .t 09E-O l+-,908E-Ol 
II 1.5000 26 .51 4. 55 L .255E-C2+-.l80E-02 2 .30 +-3 . 43 . 579E-02+- ,862F.-0 2 
# l. 5800 21.22 #4.680 .20uE-02+-.300E-Ol l.ao +-. 270 ,4 54F.-02 •-.6s1e-01 
II 2.0000 30. 71 15. 300 11 ,330E-03+-,900E-04 0.297 +-. an e-01 ,71t9E-03 ..... 204E-0 3 

' 2.0000 30. 71 5.303 11 .350E-03+-.90uE-04 0 .)16 +-. 8lH-O l ,794E-0~+-,204E-0 3 

C 115: GA folMA • PROTON - - > OEL TA++ + PI- IK > 0.35 GEi/i I CONT I NUF.01 

112: 0 . 9383 GEV 
1'3: 1.23t0 GEV 
~4: 0 .1396 GEV 

OIFFERENTIAl CROSS SECf ION IT OErENOFNCF.l 

2. 00 GEV < K < GEV 16. 00 

-T 
GEV•*2 

K 
GEi/ 

H 
GEii 

s 
GEV .. 2 

D ST C/O T 
l' U BARN/GFV**2 

en STGIO Tl*IS-M••2>••2 REF 
MU BARN•GEV•• 2 

# 0.0009 
# 0.0010 

0.0010•- 0.0006 
II 0.0011 
II 0 .0014 
• 0 . 0016 
II 0 . 0017 
M 0.00 26 

M 0.0028+- 0.0022 
• 0.0035 
# 0,0038 
" 0.0043 
# 0.0050 
II 0 . 0052 
• 0 . 0058 
' Q.0062 
11 0.0004 
ii o.0097 

• o.o - 0.0200 
' 0.0101 
N 0.0101 

• 0 .0015 - o . ozoo 
• 0.0114 
' 0.0134 

o .o HO+- 0 . 0060 
• 0.0176 * 0.0198 * 0.0201 
II 0.0201 
• 0.0212 
# O.OH6 
' 0 . 0380 
# 0.0396 
# 0.0 199 

11 0.0200 - 0.0600 
- 0.0200 - 0.0600 

II 0.0400 
# o.o - 0.1000 
• o.o - 0 . 1000 
II O. 0 - O. 1000 

11.00 
}6 . 00 
16.00 
e.oo 
8.00 

11.00 
5. 00 

16.00 
16.00 
6.00 

11.00 
e.oo 
s.oo 
0.00 

11 . 00 
a.oo 

11.00 
16.00 
2.au 
5.00 
S.O<i 
4 . 70 

11.00 
16.00 
l6, 00 
}6.00 
e.oo 
;,oo 

u.oo 
l6.0(J 
0.00 

16. 00 
16.00 
s.o ... 
2.ao 
4.70 

11.00 
t. ao - 2. so 
2.50 - 3. 50 
3. so - s. eo 

4.64 
5. 56 
5.56 
3,q9 
3.99 
4.64 
3.20 
5.56 
5.56 
J.99 
4.64 
3.99 
3.20 
3,99 
4.64 
3 . 99 

". 6'l 
5.56 
2.it8 
3. 20 
3. 99 
3.11 
4.64 
5. 56 
5 . 56 
5.56 
3.99 
3.20 
4.64 
S.56 
3 . 99 
5. 56 
5.56 
3.20 
2.1t e 
3. ll 
4.61t 

2.06 - 2.36 
2.3& - 2. 73 
2. 73 - 3,43 

21.52 
30.90 
30.90 
15.89 
15.89 
21.52 
10.26 
30.90 
30.90 
15. 89 
21.52 
15. 89 
10.26 
15.89 
21 . 52 
15. 89 
21.5 2 
30.90 
6,13 

10. 26 
15.69 

9. 70 
21.52 
30.90 
30.90 
30.90 
15.89 
10.26 
21-52 
30.90 
1 5 . 89 
30.90 
30.90 
10. 26 
6.13 
9.70 

21. 52 
4.26 - 5.57 
S. 57 - 7,,, 5 
7.'t5 -ll.76 

# l. 81 
11 , 596 
# •HO 
# 2.10 
# 2.94 
ti l.30 
f 
# .809 
# • 610 
# 3.62 
• 2. 70 

# "· 31 
• 10. 2 
' 4. 26 
' 2. 5't 
II "• 51 
• 2 .18 
# .982 
M l7.2 
# 10. 9 
# 4, 3 3 
• 5.90 
• l.83 
II t, 16 
# 1.07 
# 1.os 
# 4,33 
# 10. 7 
4 2.10 
# .900 
• 3.11 
II . 660 
# ,6 82 
# 7,90 
It 23.b 
• 6.40 
• 1.69 
# 42.0 
N 25.0 
• 10.0 

+- .270 
•-, ll90E-O 1 
+-.600F.-Ol 
•-.Ho 
+-. 790 
•-.200 

<12.0 
•- . 122 
•-. 500E-O l 
+- .58(J 
• - .400 
+-.650 
+-1.50 
+- .680 
•-.)80 
•-.680 
•-.330 
•-.1n 
•-3.20 
•-1 .60 
+-.650 
+-1 .40 
•-.270 

·-· l 70 +- . 700E-O l 
+- , 160 
•- .650 
•-l.60 
•-. 310 
+-. 1 35 
•-.560 
•-. 300E-01 
• - . 102 
•-1 .20 
•-2.20 
•-1. 20 
+-.250 
+-'t.00 
•-3. 00 
+-3.00 

# = NUMERICAL VAl UE FROM TABLE a • l/ALUE RE.AO FROM OJAGRAM P : PREllMINARY OAJA 

771 . 
5 37, 
667 . 
491 . 
66). 
551t . 

729. 
730 . 
au •• 
• tt5F 
971. 
898. 
960. 
• 1oa E 
• l OZF. 
929. 
865 -
475. 
960. 
976. 
459 . 
780 • 
• lOSE 
965 . 
947 • 
976. 
942 . 
095. 
911 . 
816. 
595, 
6 15. 
695. 
652 . 
498. 
120. 
6ll . 
729, 
632. 

•-us. 
+-00. 2 
+- 54. l 
+-lb9 . 
+-178. 
•-85. 2 

<. 106E 04 
·- t 10. 
+-45 . l 
•- 111. 

04+- 170 • 
+-146. 
+-132 . 
+-153. 

04+-162 • 
04+-153 • 

+-141 . 
+-120 . 
+-88.3 
•-141. 
+-146. 
•-109. 
•-ll5. 

04+-153 • 
+-63. l 
+-144, 
+-146. 
+-14 1. 
•-132. 
•-122. 
+-121.,. 

+-27.0 
+-91.9 
+-106, 
•-60.1 
+-9 3. 3 
+-107. 
+-60 .1 
+-87. 4 
+-190. 

UNMARKEC CROSS SECTIONS, ANGLES ANC T ~Al~ES ARE CAlCULATEO FRG~ THE QUANTITIES GIV EN BV THE AUTHORI S). 
ANGLES ARE IN DEGREES : CM ANO LAB ARE CENTER-Of MASS ANO LABORATORY SYSTEM; E* w CM ENERGY. 

82 
82 

126 
82 
62 
az 
82 
82 

126 
82 
02 
82 
82 
82 
82 
82 
82 
82 

212 
BZ 
82 

212 
82 
82 

126 
82 
82 
82 
82 
62 
82 

1Z6 
82 
82 

Zl2 
212 

82 
28 
28 
28 

REF 

82 

126 
82 
82 

126 
8?. 
82 

126 
82 

126 
6 2 
82 
82 

126 
82 
82 

126 
82 

126 
126 
82 

126 
126 

82 



5't 

Cll5: GAMMA • PROrON ~> DELTA~+ Pl- IK > 0.35 GEVI ICDNT I NUEOI 

112: 0.9383 GEV ,13, 1. 2360 GEV 

~"' o, 1396 GEV 

OIFfERENTIAL CROSS SECTION IT OEPENDEl'ICEI 

2.00 GEV < K < cev 16.00 

_, K E• s 0 SfG/O T lO SJG/O Tl•IS-M••21••z 
GEV .. 2 GEV GEY GEVU2 MU BARN/GEv••z 11\J 6ARN•GEV .. 2 

• 0.0688 8.oo 3.99 15.89 ' 2.14 +-.320 't82 • •-12.1 

• o.069<t 16,0U 5.56 30.90 # .486 +-.1JOE-Dl 418. •-65.8 
# 0.0101 5,00 J,20 10.26 • 5. 71 •-.860 508. •-75. 7 

• 0.0105 11.00 t,,64 21.52 • 1.19 •-.tao 507. •-76. 7 

• 0.0110 l6.00 5.56 30.90 ' .'t20 •-.200E-Ol 379. +-18.0 , 0.0600 - 0.1000 2 .80 2.t,8 6.13 

-
9.70 +-1. 90 268. +-52.5 

' O.Of>OO - 0.1000 .... 10 3.11 'I. 70 f \,'tO +-.eoo Zblt. •-!>2. 2 

' 0.0991 16.00 5,56 30.90 • .326 +-,lt90E-01 291t • +-lt4,2 

• 0.1490 16.00 5.56 30.90 • .169 +-,900E-02 152· •-8. ll 
# 0.1490 l6.00 5.56 30.90 II .182 +-.2101:-01 16ft, +-24.3 

# o. 1000 - o. 2000 l.00 - 2.so 2.06 - 2.3!> 4.26 - 5,57 • 19.0 •-4.00 286. +-60.1 
# 0.1000 - 0.2000 2.80 2.48 6.13 II 9,40 •-1.00 232 . -21.6 

" 0.1000 - 0.2000 2.so - 3,50 2.36 - 2. 73 5.57 - 7,45 # s.oo •-3.00 2:n. +-87 .. ~ 

• o. 1000 - o. 2000 1.s.o - s.ao 2.73 - 3."3 7.45 - 11. 76 II 5.50 •-z.oo )48. +-126. 
# 0.1000 - 0.2000 4.70 J.ll 9,70 II l.8(J +-.400 v.o. •-31.l 

• o. isoo 5.oo 3.20 10.26 # Z.64 +-.400 232 . _,5.2 

• o, 1soo 11.00 4.6't 21.52 II .459 +-,690F.-Ol 196. +-29.4 

• 0.1520 s.oo 3,99 15.89 II l.05 +-.11>0 237. ·-~6, 1 

• 0.2460 a.oo 3.99 15.89 • .479 +-, 720E-O 1 108. +-16.2 
Ii 0.2490 11.00 4.64 21.52 II .226 +-,330E-OI 96.3 •-14.l 

" 0.2490 16.00 5.56 10.'10 • .968E-(Jl+~.!50E-Ol 87.3 -11.s 

• 0.2000 - 0.3000 1.eo - 2.so 2.06 - 2.36 4.26 - s..57 • 1.00 •-3.0<> 10s. - .. 5.l 

• 0.2000 - 0.3000 2.eo 2 .4 8 6.13 f 3,30 •-.670 91.1 +-18. s 

• o. 2000 - o. 3000 2.50 - 3 . 50 2.36 - z. 73 5,57 - 7,45 # 2.00 +-1. 00 58.3 +-29. l 
II 0.2000 - 0.3000 3. 50 - 5,90 2.73 - 3.43 l·'-5 -11.16 # <3.50 <2 21. 

• 0.2000 - 0.3000 4.70 3.11 9,70 • l.50 •-.340 tl 7, •-26.4 
II 0.2500 s.uo 3. 20 10. 26 II 1.14 •-.110 100. +-15.0 

• o.Jooo - 0.4000 1.80 - 2 . so 2.06 - 2.36 4.26 - 5,57 II <I.00 <15.0 

• 0.3000 - 0.4000 2.so - 3.SC 2.36 - 2. 73 s.s1 - 1.45 # 1.00 •-3.00 87.4 •-87.4 

• 0.3000 - o.tiooo 3.50 - 5.eo 2.73 - 3.43 7.4S -11,76 # <3.50 <221. 
II 0.3990 16.00 5.56 30.90 II ,657F.-Ol+-,720E-02 59.2 +-6,49 

# 0.3000 - 0.5000 2.80 2.48 6.13 # 1.50 •-.330 41.4 •-9.11 
# 0.3000 - o.sooo lt.70 3.11 9.70 II .300 •-.140 23. 3 +-10. 9 

• 0.40()0 s.oo 3.20 10.26 • .478 +-,720E-Ol 42.l +-6.34 
# O.'tOOO 11.00 4.64 21.52 • .101 +-, 160E-O I 45.6 +-6.82 

• 0.4000 16.00 5.56 J0.90 • .600E-Ol+-,JOOE-02 54.l +-2.70 

• 0.4010 e.ou J.99 15.89 • .237 +-,360E-Ol SJ .4 +-a.11 

• 0.'9000 - o .sooo 1.80 - 2.50 2 . 06 - 2.36 4.26 - 5.57 ' <l .00 <ts.o 

• 0.4000 - 0 .5000 2.so - 3.50 2.36 - 2.13 5.57 - 7,45 " <3.00 (87.lt 

• 0.4000 - o.sooo 3.50 - s.eo 2.73 - 3.43 1."s -11.16 ' <1.00 <63+2 

• 0.5970 16.00 5.56 30.90 " .~l2E-Ol•-+lt20E-OZ '-2 .s +-3.79 

• 0.6000 s.oo 3.20 10.26 # .280 •-.420E-Ol 21t.b +-3. TO 

• 0.6010 11. 00 4.6t, 21. 52 # .a12e-01+-.122e-01 34.6 +-5. 20 

* 0.6020 s.oo 3.99 15.89 # .111 •-. l 70E-O \ 25.5 +-3.83 
# 0.5000 - 1.0000 2.80 2.1t8 6.13 II .510 •-.130 14.t •-3.59 

• o.5000 - 1.0000 4.70 3.11 9.70 II • 140 -+-.5DOE-01 10+9 +-:'!.89 
II 0.7960 16.00 s. 56 J0.90 * .28JE-Ol+-,250E-02 25.S •-2.25 
II 0.8000 16.00 5. Sb 30.90 II .2l4E-Ol+-,t60E-02 24 .7 +-1+44 
II 0.8010 8.0o 3,99 15.89 # .104 +-.160E-O l z3,4 •-3.61 
# 0•9990 16.00 s.s6 30.90 , .11oe-01•-.sooe-02 ts. 3 +-4.Sl 
# 1.0000 11.00 lt.t4 21.52 • ,351E-Ol+-.530E-02 15.o •-2.26 

• 1.0000 16.00 5.56 30.90 • .1soe-01+-.100E-02 13.5 -.901 

• 1.0350 e.oo J.99 15.89 # • 680E-Ol+-.lOOE-Ol 15. 3 t-2.25 

• 1.2900 16.00 5.56 30.90 # .4AOE-02•-,'tOOE-OJ 4,33 -.361 

• 1. 5000 16.00 5.56 30.90 • o255E-02+-.380E-02 2 . 30 +-3,43 

• 1.5800 16.00 5.56 30.90 II • 2ooe-02+-.JOOE-OJ l.so +-. 270 

' 2.0000 16.0U ~-56 30.90 II .330E-03+-.900E-04 .297 +-.811E-Ol 
# 2.0000 16.00 5.56 30.90 • .350E-03+-,900E-04 .316 +-.811E-01 

t.03 GEV < K < GEii 2.00 

-T K E• s 0 S!C/O T (0 SlG/O Tl•IS-M••21••2 
GEV••2 GEV GEV GEV••2 MU 8AAN/GE .... •2 MU 6ARH•GE V.-•2 

0.0132 1.14 1.74 J.02 ss.a •-18.6 255. ·-115.1 
0.0132 1.19 l.76 J.11 95.2 +-12.b 475. -62,9 
0.0133 1.24 1.79 3.21 68. 3 •-13.9 no. +-T5o l 
0.0134 l.29 l.82 3.30 81.7 +-13.0 lt79. +-i'S.9 
O. Oll't 1.09 1.71 2.93 64.6 •-13. s 270. +-56+3 
0.0138 l.03 1.68 2.81 54.1 •-1e.o 202. +-67.3 

" o.o - 0.0500 l.oo - l.10 1.66 - 1. 72 2.76 - 2.94 II 90.0 +-11.0 347. -&5.6 
o.ooe2 - o.0607 1.00 - 1.20 1·66 - 1.11 2.16 - 3.13 92. 7 •-19.2 ns. +-19.& 

0.0406 1.03 t.68 2.01 109. +-18.0 404. •-67.3 
o.o .. 38 1.09 l.11 2.93 128. •-14.8 535, +-62.0 
0.0414 1. 14 1. 7't 3.02 75.6 •-16.1 346. +-73,7 

1" o~o - 0.1000 1·00 - lolO 1.66 - 1.12 2.1t> - 2·9" a 110. •-30.0 424. •-116. 
~ o.o - 0.1000 lo 10 - 1.40 l. 72 - 1.87 2.94 - 3. 51 M 82.0 •-0.00 432. +-1t2.2 

I • NU"ERICAl VALUE FROM TABLE i • VALUE REAO FROM DIAGRAM P z PRELIMINARY OATA 
UNM~RkEC CROSS SECTIONS, APICLES ANO T VALUES ARE CALCUlATEO FPOM THE OUAMTlllfS GIY81 BY THE AUTHORCS). 
ANGLES ARE I N DEGREES; CM ANO LAB ARE CENTER-OF MASS ANO LABORATORY SYSTEM: E• = CM ENERGY. 

REF 

82 
82 
82 
82 

126 
212 
212 

82 
121> 
82 
28 

212 
28 
28 

212 
82 
82 
82 
82 
82 
82 
28 

212 
28 
28 

212 
82 
28 
29 
26 
62 

Zl2 
212 
92 
82 

126 
82 
28 
28 
28 
82 
82 
82 
82 

212 
21Z 
82 

126 
82 
82 
82 

l2b 
82 

126 
82 

126 
126 

82 

REF 

160 
160 
160 
160 
160 
11>0 

28 
28 

160 
160 
160 

36 
28 



SS 

Cll5: GAllHA + PROTON·-> OELTA++ + Pl- I K > 0.35 GElll (CONT INlJEDI 

"2: o. 9381 GEii 
flt3• 1.2360 GEii ,.,., 0.1396 GE\I 

CIFFERENT1Al CROSS SECTION tT DEPENDENCE I 

1.03 GEV < K < GEV 2. 00 

-T K E• s 0 SIG/0 T (0 SIG/ O Tl•IS-M••21••2 RFF 
GE\102 GEY GEii GEVn2 MU ll~RN/GEV••Z Ml) RAkN +GE V .. 2 

# o.o - c. .1000 1.40 - 1.80 1.a1 - 2.06 3,51 - 4.26 # 8 l .O +-b.OO 697. +-51.6 28 
a o.o - 0.1000 1. 50 - 1.ao 1.92 - 2.01> 3.70 - 4.26 <l so .a +- 2a .a 468. +-262. 36 

0.0511 1.19 1. 76 3.11 6b . 5 +- 10.3 332. +-51.5 16C 
o.0550 1.24 l.79 3.21 93.9 +- ll.7 sea. •-63.5 160 
0,0592 1.29 1.ez 3.30 70,A +-14.0 415. •-01.a 160 

# 11.0500 - 0.1000 1.00 - I olO 1.66 - 1.n 2.76 - 2.94 II 101. +-16.0 39·1. +-61.7 28 
o.0066 - O.t5 l3 1. 20 - 1.40 1.n - 1,97 3.13 - 3.51 80.0 +-6.96 't60. +-40.7 ?.8 
Q.0481 - Q.1196 1.00 - 1.20 l.66 - 1.11 2 . 76 - 3,13 68. l +-l9.l 263. +-79. 2 za 

0,0908 1.04 1.68 Z.83 100. •-8.!!4 382. •-11.7 160 
0.0055 - 0.16H 1 .... 0 - 1.60 1.e1 - l.97 3.51 - 3.88 5'1. 8 •-5.63 466. -44.0 29 

0.1000 1.09 1. 7l 2.93 86. 2 •-e.oe 361. •-n.8 160 
0.1099 1. 14 l. 74 1.02 70.6 +- 7.44 323, +-34.0 160 

0.004 7 - 0.2183 \.i>Q - 1.eo l.97 - 2.06 3.88 - 4.Zi> 47.l •-5.119 475. +-59. 3 l8 
a.1203 1.19 1. f6 3.11 61.9 • -5 , 73 309. +-2.8.6 160 

II 0.1000 - 0.1 500 1.oa - l.10 1.66 - 1. JZ 2. 76 - 2.'~4 74.0 •-16·0 295. +-61.7 20 
0.131'1 l.24 1. 79 3.21 48.0 •-5.33 260. +-28.9 160 
o. 1431 l.29 l.82 3.30 37.9 •-'o.98 222. +-29. 2 160 

;;: 0.1000 - 0.2000 1.00 - l.lO l.66 - 1. 72 2.76 2.9't .: 9B.O +-za.o 378. +-108. °H> 

f (,, 1000 - o.zooo 1. 10 - 1.40 i.12 - 1.87 2.94 - 3.51 # 60.0 +-8 .oo 316. +-42. 2 28 

• CJ.1000 - 0.2000 l.'tO - l.80 1.87 - 2.Cb 3.51 - 4. 26 # 39. 0 •-6 .00 335, +-!H.6 28 
ii 0.1000 0.2000 l. 50 - 1.ac 1.92 2.06 3.70 - 4.26 .. 39.0 +-21.0 'b5. •-196. J6 

0.0899 - o. 230" 1.00 - 1.20 1. 66 - 1.11 2.76 - 3.13 84.4 •-lo. 9 351. •-45.3 28 
# 0.1500 - 0.2000 l.oo - 1.10 1.66 - I, 72 2.76 - 2.94 116. +-11.0 '>47. +-65.6 ZS 

0 .1196 - 0.2953 1.20 - 1.40 L.11 - 1.87 3.13 - 3.51 34.0 +-1.00 199. +-40.9 28 
# 0.2000 - o. 3000 1.10 - 1.40 1+72 - 1.87 z.9" - 3,51 II '>0.0 +-7 .00 211. •-36. 9 28 
f 0.2000 - (1 ,3000 1.~o - 1.80 1.81 - 2oG6 3.5l - 4.26 II 16. 0 •-4.00 138. +-34.4 29 

0.2501> l.11 i. 72 2.96 }1.2 • - 2. 34 136. •-10. 2 177 

o. 1686 - o . 3416 1.00 - 1.20 1.66 - 1. 77 2.16 - 3.13 57.2 +- 9. 53 238. +-19.6 28 
0 .1513 - 0 .3624 1.40 - 1.6u 1.87 - 1.97 3.51 - 3 . 88 19 .7 +-3.93 154. +-30. 7 28 

o.27(13 1.16 1.15 3. 06 23, 5 •-2.16 112 . +-10.2 177 
O.Z902 1. 21 l . 78 3. lS 9.69 +- 2.78 49 , 9 +-14.4 177 

ii 0.2000 0.4000 l. so - 1.eo 1 . 92 - 2.06 3.70 4.26 .. 4. 70 •-]. so 44, 0 .. -32, 1 36 
U.18H - 0.430'1 1.110 - 1.80 l • 91 - 2.06 3+89 - 4.26 16. 5 +-'t.52 166 . +-45.b 28 
0 . 2304 - o.'1399 1. 20 - 1.40 1.77 - 1.87 3,13 - 3.51 22 .c • - 7.00 12'1 . •-40.9 29 

II 0.3000 - 11.1000 1.10 - l.40 1.12 - 1.87 2.~4 - 3.Sl # 14.0 • -6 . 00 13.5 +-31.b 28 

• Q.3000 - 0.'1000 l.40 - l.8C 1.87 - 2.06 3.51 - 4 ,26 N 6 .00 •-4.00 51.6 +-14. 4 28 
0.2953 - o.5410 1.40 - 1.60 1.87 - 1.97 J.51 - 3.88 14.9 +-3.93 ll7. •-30.7 28 

# 0.4000 - o. s ooo 1.10 - t.40 1. 72 - 1.a1 2,94 - 3.51 # 14.0 +-i..oo n.e +-J 1. 6 28 
# 0.4000 - 0.5000 L.40 - 1.80 1.87 - 2.06 3.51 - 4.21> # s . co •-4.00 43.0 +-34.4 ze 
2 O.'oOOO 0.6000 i.so 1.sc 1.92 - 2.06 3.70 4.26 f1 i.ao +-1. 80 16.8 +-16.8 36 

0.3624 - o.6442 1.60 - 1. ao la97 - 2.06 3.88 - 4.26 ... 20 •- ) . 23 42.l •-32. 5 28 
O.'o 399 - o. nos 1.40 - 1.60 1.a1 - 1.97 3.51 - 3.88 (4. 72 (36.9 28 
0.5410 - 0.8586 l· 60 - 1.80 la97 - 2.06 3.88 - 4.26 2 . 59 • -z . 59 26.0 •-26.0 28 

Cll s: GA folMA ~ PROTON --> DELTA+++ Pl- (K > 0.35 GE\1 1 ICONTINUEOI 

"12: o. 9 38] GEV 
M3: 1. 2360 GEii 
114: o. t 396 GEV 

DIFFERENTIAL CROSS sec T JON tF\ACKWARD PRODUCT IONI K > 1.01 GEV 

I( E• s - u 0 SIG/D U f liET A I SAR YON I D SIG/O 0'4EGA IC14 I REF 
GEV GEV GEV .. 2 GEV .. 2 MU SARN/GEV .. 2 CM llS MU SARNI STE RAO 

1.01 t.67 2.78 0 .136 't8. 2 •-3.28 #120.0 28.2 13.09 +-.210 177 
1.03 1.69 2.at -o.244 31.5 +-1s.0 II 61 . 3 17, 7 H .50 +-1. 00 160 

-U.040 25.5 •-13.5 # 90.5 24 .8 #l.70 +-.900 160 
0.075 54. l •-6.0l 1 106 .'o 27.4 f3.60 ·-· 400 160 

l.oo - 1.10 1.66 - l.72 2.11> - l . 9'o s-o . 271 - o .c11 "146.0 +-17. 0 6 0 .5 - 88.1 17.3 - 24.9 3.18 +-l.18 36 
S-0.t 71 - 0.067 #30.0 +-12.0 lb.I - H.t 21.1 - 26 .2 2.oe •-. e 10 26 
$-0.171 - o. 117 ~71.0 +-22.0 76.l -too.2 21. 3 - 27 .4 lt.91 •-1. 52 36 
•-0.121 - 0.111 #47.0 +-LJ.O 93.5 - 100.2 zz,9 - 27.4 3.25 +-.899 28 
•-0.011 - O. l67 #5lo0 •-14.0 90 . s -106.4 24.4 - 28.4 3.53 +-.968 29 

s-o. 07l - o. 217 ase.o •-19, 0 90.8 - 112.8 24.4 - 29.2 lt.01 +-1.:H 36 
•-0.021 - 0.211 /1150.0 +-11.0 98.l -ll2.8 25 .8 - 29.2 3.46 +-.1199 29 
s 0.029 - 0.267 #78.0 +-16.0 ios .5 - 119.5 26 .8 - 29. 7 5.40 •-1. 11 28 
s 0.029 - o. 317 a65.o +-22.0 10 5 . 5 - 126 .T 26.8 - 2'l,8 4.50 +wlo52 36 
s 0.079 w 0.317 #83.0 +-14.0 1n. 2 -126.7 27.6 - 29.8 5,74 +-.968 28 

l.06 1.69 2.67 o. 211 42.5 +-2.56 n20.o 29.I 11-2.99 +-.180 177 
l.OB 1.10 2.91 -o. 37l <85.0 # 33.4 10.0 ii <6.20 160 

-0.214 2'1. 7 +-11. ll II 60 . 5 l7aA fl. so +-1. 10 160 
0.010 27.4 +-5.46 11 69a8 25.1 •2.00 •-.400 160 

1.09 1.11 2.'13 o. l'o9 44,4 +-6.73 #lQ 5.8 za.2 fl). 30 +-.soo 160 
1.00 - 1.20 l.66 - t. 77 2. 76 - 3.13 -o. 4 71 --o. 304 12. 3 •-5.44 # o.o - 36 ,9 o.o - ll. 3 #,900 +-.• 400 28 

-0.392 --0.194 15.0 •-5.44 # 36.9 - 53.1 10.6 - 16.2 111.10 +-.400 28 
-0, 313 --o. OBZ 17. 7 +-5.44 II 53. l - 1>6.4 15.3 - ?.o.o iH.30 +-.400 28 

I • NUMERICAL VALUE FROM TABLE i • VALUE READ FRO~ DIAGRAM P • PR EL IMINARY OATA S s FOR OETAILS SEE REFERENCE 
lJNKARKEC CROSS SECTlCNS, ANGLES ANC T ~ALUES ARE CALCUllTEO FROM THE OUANT!TIES GlVEN BY THE AUTHORISI. 
ANGLES ARE IN DEGREES! CM ANO LAB ARE CENTER-OF MASS AND LABORATORY SVSTE~; E• • CM ENERGY. 



1o12: 0.9383 GEV 
~3: 1. 2360 GE V 
ft4: 0.1H6 GEV 

K 
GEV 

t.oo - t.20 

1.19 
i •• n 

l.24 
t.28 

1~29 
1.20 - 1.40 

l.'tO - 1.60 

1.60 - i .ao 

t .ao - 2. so 

2.ao 
2.so - 1.so 

3.5o - s.eo 

4.50 

E• 
GEV 

1.66 - 1.17 

1.14 
1.16 

1.79 
1.81 

1.62 
1.77 - 1.87 

1.87 - l.97 

1.97 - 2.06 

2.48 
2.36 - 2.73 

2. 73 - l.43 

3.05 

3.11 
3.29 

56 

Cll5: GAM~A + PROTON--> DELTA•+ + Pl- IK > o . 35 GEVI I CONTINU ED I 

s 
GEll .. 2 

2.16 - 3.13 

3.00 

3.11 
3.19 

3.30 
3.13 - 3.51 

3. 51 - 3.88 

3.88 - 4.26 

4.26 - 5.57 

7.45 -ll.76 

DIFFERENTIAl CROSS SECTION C8AC~WARO PROOVCTJONI K > 1.01 GEY 

-u 
GEV .. 2 

-o. 23't - o. 030 
-0.155 - O.lltO 
-0.076 - 0.251 

0.003 - 0.363 
-0.353 
-0.lM 

0.05 7 
0.201 

-0.337 
-o.1S6 

0.103 
0.264 

-0.320 
-0.131 
o. 141 
0.319 

-0.304 
-0.104 
0.189 
0.373 

-0.416 --0.221 
-0.304 --U.083 
-0.19't - O,<i61 

0.030 - o. 351 
0.140 - o. 495 
o. 251 - o. b40 

-o. 312 --0.158 
-0.221 - 0.020 
-0.083 - 0.199 

0.061 - o.379 
o. 201 - o. 557 
o. 351 - o. 735 

-0.336 --O,C93 
-0.158 - O. ll9 

0.020 - o. 332 
0.199- o.547 
o. 319 - o. 759 
o.5s7 - o.972 

D SIG/O U 
HU BAll.N/GEV .. 2 

e. 85 •-6. 81 
11. 7 +-6.81 
28· 6 +-6. 81 
40.e +-9.53 

<95.7 
<18.9 

H.4 +-6.30 
27.3 •-b.20 

«H. 7 
l7.S •·14.0 
15.l •-5 .82 
25.2 • -5.73 

(56.3 
<10.8 
<6.49 

16.0 •-s.n 
<47.5 
<15. l 
(9.09 

6. 98 +-5,98 
(3.00 
<3.00 
o.oo 
<4.00 

lO.o •-s.oo 
18. 0 +-5. 00 

0.15 
o.1s 
0.15 

3.15 • -3. \5 
lt.72 •-3.15 
6.29 •-3.15 

<2. 59 
2.59 +-2.59 
1.62 +-l.62 

<2.59 
<1.62 
<l. 62 

t-o. 293 - 2. 101 M. 110 +-.300E-Ol 

4-0. 077 
i 0.056 
; 0.012 

S-0.428 - 6. 212 
iJ·O.O<JO 
ii-0.030 
.. 0.023 
ii u.on 
o: 0.191 
4 0.326 
o: o.506 
" o.750 

•• 589E-O t+-.490E- 02 
a.467E-Ol+-. 560E-02 
a.l14E-Ol+-.380E-02 
#.600E-02+-.400E-Q2 
a.384E-Ol•-.490E-02 
a.300E-Ol+-.410E-02 
a.114e- 01•-.2eoe-02 
a.19 1E-Ol+-.JBOE- 02 
- .140E-Ol+-,230E-02 
6,660E-02+-.160E-02 
a.510E-02+-.160E-02 
a.390E-02+-.120E-02 

THETA C8AIWONI 
CH LAB 

II 66 .4 - 78.5 
# 19,5 - 90.D 
• 90.0 -101.; 
no1.5 -uJ.6 

# 32.9 
fl 60.0 
• 89.0 
uos.o 
• 12.4 
" '59.3 
" 88.3 
U04.2 
II 32 .1 
I 58.5 
# 87.5 
1103.4 
II 31, J 
• 58.1 
• 66 .7 
no2.6 

II O.O - 36.9 
# 36.9 - 53 . l 
II 53.1 - 66.4 
" 78.5 - 90.0 
I 90.0 -101.5 
#10 1. 5 -lll. 6 
# o.o - 36.9 
'# 3b.9 - 53.1 
• 53.l - 61).4 
• 66.4 - 78.'5 
• 78.5 - 90.0 
# 90,0 -101.5 
" o.o - 3b.9 
# 36.9 - 5.ll. I 
II 53. l - 66. 4 
' 66.4 - 78 .5 
• 78.5 - 90.0 
# 90.0 -101.s 
# o.o - 36.9 
II 36.<J - 53,1 
• 53.l - 66.4 
- 6b,4 - 78.5 
, 78.5 - 90.0 
# 90.0 -101.s 

o.o -119.4 
II D.O - 36.9 
' 36.9 • 53.l 
# 53.l - 66.'t 
• 1>6.4 - 78.5 
" 78.5 - 90.0 
II '10.0 -101.5 
I O•O - 36.9 
' 36.9 - 53,1 
II 53.l - 66,4 
II 66.4 - 78.5 
# 78.S • 90.0 
• 90.0 -101.5 

10.9 
19.3 
2D.o 

o.o -136.9 
6.9 

11.9 
15.o 
18.2 
22.1 
26.5 
n.5 
37.3 

18.9 - 23.3 
21.e - 26.2 
24.3 - 28.7 
26.3 - 30.6 

10.0 
17 .. l 
25.4 
za.1 
9.9 

t7.9 
25.6 
29.1 
9.9 

17.8 
2508 
29.4 
9.e 

11.e 
25.8 
29.6 

o.o - 11.5 
ll.3 - 16.5 
lb. 2 - 20.6 
23.3 - 21.2 
26.2 - 10.0 
2a.1 - 32.4 
o.o - 11.6 

11.5 - 16.7 
16. 5 - 20. 8 
20 . 6 - 211.s 
24.1 - 27.9 
27. 2 - 30.9 
O.O - llo6 

11.1> - 16.7 
16. 7 - 20.9 
20.e - 21t. 1 
24.5 - 29.1 
27.8 - 31.4 

o.o - 3T.2 

2.9 
5.0 
5.2 

o.o - 42.2 
1.7 
2.9 
3,7 
lt.5 
5.5 
6.6 
7.9 
9.4 

O SlG/0 OMEGA tCMI 
MU BARN/ STERAO 

•• 650 ·-· 500 
u.30 +-.5oo 
1 2.10 +-.500 
11.00 -.100 
' <7.60 
# <l.50 
11. 70 +-.500 
# 2. 20 -· 500 
• <4.10 
#l.50 +-1.20 
u.30 +-,soo 
12.20 +-.soo 
• <5.20 
• <1.00 
• <.1>00 
•t.50 +-.500 
• <lt.10 
• <l.50 
• <.900 
11.100 +-.600 
• <.300 
, <.300 
II <.JOO 
• <.400 
u.oo -.soo 
#1.80 ·--500 
# <.400 
• <.400 
• <.400 
1.400 •-. 'tOO 
•• 600 +-.400 
•• 800 +-.400 
II <,400 
fo400 +-,ltOO 
•• 250 ·-· 250 
I <.400 
• <.250 
# < .250 
• <.1ooe OD 
• <.120 
• <.tooe OD 
II <.lOOE 00 
• <.1ooe oo 
# <.120 

, 343E-Ol t-.935E• 02 
• <. tooe oo 
II <.BDOl!-01 
t <. lOOE 00 
• <.eooe-01 
11 <.eooe-01 
II (,120 
11 <.1ooero i 
I <. 70DE-01 
II <. 70DE-O I 
• <.1ooe--01 
• <.10oe-01 
t <.7DOl!-Ol 

,330E-Ol+-.274E-02 
.261E-Ol+-.3l'tE-02 
.116e-01+-.2 ne-02 
.354E-02+- .236E-02 
.260E-Ol+-.332E-02 
.203E-Ol+-.278E-02 
• 2l3E-Ol+-. I 90E-02 
·129E-Ol+•.258E-02 
.949E-02+-.156E-02 
·447£-02+-.JOBE-02 
.386E-OZ+-.108E•02 
• 261te-02 +-. 8 l 3E-o J 

REF 

28 
28 
28 
28 

160 
lbO 
160 
160 
160 
160 
lbO 
160 
160 
11>0 
160 
160 
160 
160 
160 
160 

28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
26 
28 
28 
ze 
28 
28 
29 
2fl 
ia 
za 
28 
28 
28 
28 

212 
28 
28 
29 
28 
28 
28 
28 
28 
29 
28 
28 
28 

105 
105 
105 
212 
105 
105 
10'5 
105 
105 
105 
105 
105 

I = NU"ERICAl VALUE FR O" TABLE a • VALUE REAO FRO~ DIAGRAM P • PRELIMINARY OATA 5 s FOR DETAILS SEE REFERENCE 
UN NAAKEC CROSS SECTIO~St ANGLES ANO T VALUES •RE CALCULATED FRON THE QUANTITIES GIVE~ BY lHE AU1~0Rt51. 
ANGLES ARE I N DEGREES; C~ AND LAB ARE CENTER-OF MASS AND LABORATORY SYSTE"; E* • CM ENERGY. 



1'2: 0 .938) GEV 
1'3; 1.2360 GEV 
1'4: O.t396 GEV 

57 

Cll5: GA"l'A + PROTON --> OELTA++ + Pl- tK > 0. 35 GEV I ~CONTINUEOI 

RATIO OF CRGSS SECTJCNS FOR TRANSVERSE ANO PARALLEL (TO THE PRODUCTI ON PLA NE I POLA RtZEO GAMMAS 

K E+ -T ll-ETA (14ESONI A=StG TRAt-. SVERSE 9.,5 IG Pb fl All El 
GEi/ GEi/ GEV••2 °'' LAii U - ll 11 ( llH\l All A+B I B/ IA•F.11 

0 , 57 l . 40 
0 . 65 1.H 

o.eo 1. 54 
2.eo 2.48 

4 . 70 3.11 

1<2: 0+9383 GE\' 
/1 31 l .2360 GEV 
144: o .1396 GEV 

# 

0 .1 011 .i c;o. co 49. 05 ;;:o . 220 
c . 0637 a • 5.oc 26. 97 OJ0.150 
0.1524 .. 'JO . C;O 58. 43 iO. 16U 
0.2558 iii ~o . oo 5~.2l ii:O. llO 

o.c c.o - o.o -
o.5<;0<- 4l. 74 1(). 35 #·· 27(; 

o.c o.o - o.o -
c.soou 30.li'? 9.228 #•. 530 

Cll5: CA~MA + P~OTON - - > ~ELTA++ +Pl-

+-,ISOE-01 Q.610 +-. 750E-02 0 . 390 •-. 750E-02 
+-, llllE-O l o . s1s +-, 550F-02 0 . 4 25 +-. '>501'-02 
+-. llOE- 01 u. 580 +-. S50E- C. 2 U.420 +-, 550E- 02 
+- .120E-Ul u.555 +-.600E-02 0.445 +- .6 00E- 02 

+-.120 Q.H:5 +-. 6QOE-O l 0,6)5 +-.600E-Ol 

•-.150 Q.235 +-. 750€-01 o. 765 +-,750F-Ol 

IK > 0.35 GEVl ICONT IMJF.n! 

A= ASY~~EfRY IC+l-1-111(1+1+(-I) fOR POL ARIZED TARGET IPOLAHIZATfON POS ITIVE ALONG K(GAMMA) ~ PIMFSONI I 

~ 

GEV 

lb +OO 5.56 

-T 
GEV++2 

# O.l 601l 

T~ElA lllESCN I 
C/ol LAB 

8.58 1.450 

A REF 

#0. 330 ·-· 340 184 

# = NU~ERICAL VALUE FROM TABLE @ , ~~LUE RE AD FROM DIAGRAM P z PRELIMINARY DATA 
UNMARKED CROSS SECT IONS, ANGLES ANC T VALU ES ARE CALCULA lEO FROM THE QUAt<THIES GIVEN ()Y Tl<E AUTHnP. (S I. 
ANGLES ARE IN DEGREES; CM ANO LA8 ARE CENTER-OF MASS ANO lA80RATORV SYSTEM: E* = CM ENERGY . 

RE'F 

67 
67 
67 
67 

212 

212 
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Cl l6: GAl!llA • PR OTON --> PRCfON • ETA ( K > 0.11 GEVI 

1<2: o.9383 GEV 
I']: 0.9383 GEV 
l''ol o.5'<88 GEV 

TOTAt CRCSS SECTI ON 

K e• SIG"IA SIG~A•tS-"•+21+•2 REF 
cev Gt:V l'U 8AAN "U &ARN•GEVU2 

o. 71 - 0 . 75 t.50 • 12.0 •-3.20 22.<> • -5.99 28 
o . 73 l. 50 • "·"o •- 1. 25 12.0 +-2.35 90 
0.75 l. 5l • u.2 •-.750 26 . l •-1 .4 9 90 

0.15 - 0 .80 1.53 i 11.2 •-3.00 36.3 +-6.33 28 
0.11 - 0 .90 i.54 to.It +-2. 70 22.e +- 5.CH 49 
o.eo - o.s5 l. 56 15."l •-2.80 36.6 •-6.1>9 28 

o. 84 l. 5 7 12.4 •-.630 30.8 +- 1.57 90 
o.a1 1. 59 0 11.6 +-. 880 30.9 +-2 . 35 90 

o.a5 - 0 . 90 1.59 4 10.5 +-3.00 28 .2 • -8 .07 28 
0.88 1. 5'1 4'. 11.4 •-1. 00 31 . l • -2. 71 90 

O.'~O 1.00 t.63 4 6,00 •-1. 90 18.9 +-5.99 28 

0 -90 1.10 t.65 3,00 •-1.50 10.3 +-5.13 49 
l. OC. - l.IU J. 69 4.60 +-1,80 17. 7 +-6. 94 28 
1.10 - 1.30 1.11 s.20 •-2.60 25.B +-12.9 "9 
l. lo - 1.30 1.n • 2.90 •-1.30 1". 4 •-6.46 28 
l.3U 1.so 1. 87 ;; t.70 +-1.70 11.6 • -1 1.6 49 
l. 30 l.50 1.e 1 4 2.00 •-1.30 13.6 +-8.84 28 
t.50 t.8(, t.~9 ;;: ,100 +-.7UO 6.55 • -6.55 ot9 
1.80 - 2.50 2.19 • .1co •-. 700 10. 5 •-10 .5 49 
1. 50 3.50 2. 20 . 580 +-. 370 1.1& •-'r.95 211 

2. SD - 3 . 50 2.52 ;;: <.700 <20.4 'r\I 

3.50 - s. ao 3, 01 ;;: <. 200 <12.b 28 

Cl l o: GAllNA + PROfON --> PROTON • ETA (K ) 0.71 GEVI ICONTINUEOI 

n 0.9383 GEV 
I' 3 o.9383 GEV 

"'" o.5488 GEV 

DI FF ERE NT JAL CROSS SECTI ON 

K E• -T lHETA I "I ESON I D S IG/O T 10 S!G/O Tl+( S-M+•21••2 0 SI G/0 OMEGA I f. Ml HF 

GE V GEV GEVH2 CM LAB .MU BARN/OEV>U2 1'U BAflN•GEV ++2 "IU B<IRN/S TE RAO 

0. 73•- 0 .01 l.so 0.2225 ·llG0 . 00 20 . 35 LS.I +-1. 95 33.9 •-l4.9 4J ,250 •-.110 19 
0 . 2t:32 i 13o.oo 19 .7 5 36.9 +-J.62 69.2 •-6.79 ' • 510 +-. sooe-01 90 

o.74•- 0 . 01 1. 51 Q. 2JH i!IQO. OC. 24.28 5) . 5 +-15.J 103 . +-29.5 ii , •no ·-· 260 19 
0 . 15+- 0.01 1.51 o.12s1 # 37. CO u. 39 5v . o +-8. (19 100. +-16.0 11 1.00 •-.160 90 

0.1256 37.43 Jll. 51 
+- 0.001 2 ·- C.93 ·- ,4109 42-0 •-3l. '} 8),2 +-63.l # .830 +-.630 5 

0.16l2 # 60.00 LB.06 42.0 •-0,09 113.2 +-16 .0 fl .830 +-. 160 90 
0.2373 # 96.00 2bo66 65. 3 +-1. '.)'l 129. +-15.0 # 1.29 +-.150 90 
0.29l9 #123.00 29 .38 44.5 •-6. 58 as,2 +-13 .0 # . eeo •-. 130 90 
o . 3260 #l45.00 25. 87 51.t +-5,()0 101. ·-10.0 " 1.01 +-. lOOE 00 90 

o . 76+- 0 . 01 1.52 Q.2571 iil00 .00 29. 87 45 . e +-7.18 93.l +-14. 6 ~ 1- 02 •-.160 19 
0. 78 j . 5 1 O. U66 5 ii) 14.00 5.016 

+- Q.OtUO +- 14.00 +-5.0ll 37 . 3 +-4. 85 79.9 ·-10 .4 @ L.oo +-.1 30 54 
0-1247 QI 42.00 14.<ie ·- I) .u 1 S7 +- a.oo •-2.018 31.7 +-4. 115 b8.0 ·-10.4 @ .950 +-.no 54 
O. l 76C • 64.GO 22. 60 ·- o.02t1 +- a.au +-2 .710 )6 . 2 •-5. 22 77.5 +-11.2 @ .970 +- .140 54 
0.2011 ii 75.50 2C.42 ·- 0 . 0213 +- 7.50 +-2 . '<40 37.3 +-5. 97 79.9 •-12.8 a 1.00 +-.160 s-. 

o.7•H- 0 . 01 1. 5'1 o . 121J QI 41 . 00 15.09 ,4.) +-1. 62 75.l +-16.7 a .990 +-,220 19 
0 . 2804 ij 97.00 34 . 45 35. u •-5. 54 76.8 • -12. 2 01 1.01 +-.160 19 
o.3114 <Ho9.00 3 7. 82 29.8 +-6. 92 65.4 • -15 .2 ii1 .860 •-.200 19 
0 .4138 Oll49.00 39.70 38 .4 •-6. 23 84.4 .. -13. 7 QI l· 11 •-.160 19 
o.41 38 @149.00 )'l,7C 35,3 +5.t\I 77.6 +ll.4 QI 1.02 +.150 19 

-3.12 -6.85 -,900E-Ol 
0.80 t. 5'< 0.0185 al 14.00 5. 296 

+- c. 011 s +- 14.00 +-5 . 295 '<1.7 •-5.18 94.1 • -11 . 7 a l.29 +-.160 54 
0.1226 a 't2 . 00 15.87 ·- 0 . 0181 +- s . oo •-3.0ll 30.4 •-4· 53 68.b •-10.z a .940 +-. l'IO 54 
0.1818 iii ~4.lO 24.C<; 

+- 0.02't't +- e.vo •- 2.955 z5. 9 •-4.21 58. 3 •-9.48 01 .aoo +- .130 5'o 

o.ao•- 0.01 l. 54 0.7.298 N 7<;,0C 29 .55 )'l . fj +-7.44 89. 7 • - 16.9 II 1.23 +-.230 90 

o.eo 1 . 54 c. 280'+ @ 94,00 3" . 75 
+- 0.0338 +- 10.00 +-3.332 H .O ·-~. 53 74.4 +-10.2 ii1 1.02 +-.140 54 

o.ao+- 0.01 l o 5'< a . 2•na # <;a.oa 36 .07 2c;i.5 +-4.85 66.4 +-10 .9 ' . 910 +- .1 50 90 
o .3697 n22.oo 42.68 32 . 7 +-4.53 73. 7 +-10 . 2 • t. 0 t +-.140 90 
o."149 1150 . C.G H.H 33.3 •-2.59 75.l +-5.84 • 1. 03 +-.800E-01 90 

o . a1 1.55 0.2048 @ 1c.oo 26. 97 
+- 0.0338 +- 10.00 +-).792 30.4 •-3.96 10.-3 +-9 .14 ii t. 00 +-.130 80 

0.82 1·56 0.20<1 3 iii 7C.OO 21 .51 
+- 0.0358 ·- 10.00 • -3.914 27 .6 +-2. 68 65.3 •-6.34 a .958 +-.930E- Ol 80 

0.83 1.56 0·21H iil 70.0U 28.09 
+- o.0377 +- 10.00 +-'o.02.3 27·6 +-2.os 67.0 •-4 . ~7 iil 1.01 +-. 750£-01 80 

0.84 1·57 o . 21e6 01 1c.uo 2e.56 ·- 0.0396 
.. _ io.oo +-4. 122 26 . 8 ·- l. 75 66.7 +-4.34 iil 1.03 +-. 670E-Ol 80 

# " NU MER !CAL VALUE FROM TABLE a: • VALUE HEAD FROM OIAGRAK P • PRELIMINARY DATA i • FOR OETAlLS SEE REfERENCE 
UNMARKEC CROSS SECTIONS, ANGLES ANO T ~AL~ES ARE CALCULA TED FROM THE QUANTJflES GI VEN BY THE AUfHORfSI, 
ANGLES ARE IN DEGREES; CM ANO LAB ARE CE NTER-Of MAS S AND LABORATORY SYST EM; E• " CM ENERGY. 



"2 o. 9 383 CEii 
M~ 0.9383 GEV 
P"+ 0.5488 GEV 

f( 

GEii 

o.s.r,+- u.02 
0.84•- 0.01 

o.a4 

o.s.r,+- 0.01 

C.86 

o.86•- 0.02 
0.86 

0.81•- 0.02 
0.87 

0.01+- 0.01 

a.es 

0.08•- 0.02 
o.aa 
0.99 

0.89•- 0.02 
0+89 

o.&9•- 0.02 
o.9o 

C.'H 

0.92 

0.93 

o.94 

o.91t+- 0.02 
o.94 
0.95 

0.96 

o.97 

a.ea 

C.99 
l.oo 

1.02 

1.57 
l.57 
1.57 

1.57 

1+58 

l· 58 
1.se 
l+S9 
1.59 

l+S9 

1.s~ 
1. 59 

1.60 

1.00 
l ·1>0 

1.60 
1.60 

1.61 

1+61 

1+62 

1.64 

1 +6't 

S9 

Cll6: GA~HA + PROTON --> P~OTON + ETA (K > 0.71 GEVI !CONT INUEOl 

-T 
GEV••Z 

0.0860 
o. 3429 
o.:n11 
o.H51 
0+3756 
o.4428 
0+5140 
0+0649 

+- 0.0149 
0.1222 

•- 0.0216 
o.1991 

+- U.0317 
o.22l4 

•- o.0414 
o. 331 7 

·- 0.0439 
Q.3919 
0+31161 
o.s26t 

·- 0+021)4 
0+2283 

+- 0.0432 
o.3637 
0.4127 
0.0825 
0.2332 

•- o.0450 
0.,.291 
0+4341 
0.4513 
0+5828 
0.2 392 

+- 0.046 7 
a. 3841 
0.4469 
0.4514 
Ci+203 

•- o.o.r,s4 
Q.3Q51 
o.HS2 
o.t+HO 
o.4643 
0.'+690 
0+5336 
o.2483 

·- 0.0501 
o.25H 

·- 0+0518 
0.4951 
0.2586 

+- 0+0535 
0+3102 

·- 0.0569 
0.5133 
o.1627 

·- 0.0450 
0+2639 

·- 0.0552 
o.5316 
o.sJ16 
0.1426 
o. 3876 

·- 0.0605 
0.4474 
0+5503 
a.1012 

·- 0.0477 
0.56'll 
0.4050 

•- o.o64o 
0+4242 
0+5827 
0.1476 
0+2313 
0+6349 
o.1743 

+- 0+05H> 
0.4225 

·- 0.067.it 
0.1512 
0.1792 

·- 0.0542 
0.4400 

+- 0+0108 
o.15&9 
0.2:122 
0.4575 

+- o.011t2 

OlfFERENftAl CROSS SECTION 

fHETA (HESONI 
C~ LA6 

# 21.00 
aloo.oo 
#107.GO 
nce.oo 
11os.00 
#126+00 
U52.00 
QI 14.00 

·- 14+00 a ,.2.ac 
+- IJ.OO 
ii 6t,.CO 

+- s.oo 
a 10 .oo 

·- 10.00 
QI '15.0C 

•· to.oo 
#lC9.CO 
#l lO. OC 
iill49.00 

•- 9 • .:>o 
• 10.oc 

·- 10.00 
uoo.oo 
u 11.00 
# 21.00 
isl 10.00 

·- 10.00 
# 112.00 
#113.00 
un.oo 
#159.0C 
ii lC.00 

•- to. oo 
a 1 oc;.oc 
1113+00 
#114.00 
iii 10. 00 

·- 10.00 
Piil 82.SC 

iill00.00 
PiilC1. 50 

1111'++ 00 
#115.00 
a& 3C.OO 
a 10.00 

•- 10.00 
i l0.00 

•- io.oo 
1'115.00 
., lo.oo 

·- 1().00 
a 90.00 

·- 10. 00 
# 116.0C 
a so.oo 

·- 10.00 
i 10.0C 

·- 10.00 
#l 17.00 
#117.CO 
' 45+00 
iil '10+00 

·- 10.00 
aioo.oo 
11118.00 
i so.co 

·- 10.00 
#119.00 
Ql 90+00 

·- 10.00 
II <;3.00 
#119.00 
# 45.CO 
# 61.00 
#126.00 
<il so.co 

+- 10.00 
iii c;c.oo 

·- 10+00 
# 4S+OO 
a so.oo 

•- 10.co 
• c;o.oo 

·- 10.00 
# 45.00 
• se.oo 
i 90+00 

·- 10.00 

10+9ft 
4(]. 60 
43+53 
'il+92 
43.92 
50.32 
54.38 
5.730 

•-5.737 
l7.27 

•-3. 320 
26+46 

•-3+361 
.(8.96 

•-4.211 
J<;.4<; 

•-4.166 
45.23 
45.63 
51.06 

•-.3706 
29.36 

•-4.292 
42+28 
46.91 
11. 2'l 
2'l.6o; 

+-4.365 
49.15 
48.58 
50.30 
61.73 
30.00 

+-'+.4H 
43.50 
49. 35 
4'l.8C 
30.28 

+-4.49S 
35.94 
44.03 
4 7.50 
50.52 
50.99 
5 7.83 
30.53 

+-4.551 
30+75 

+-4.604 
52+29 
30.96 

•-4.652 
40.46 

•-4.846 
53.37 
21+94 

+-4+518 
31.15 

•-4.696 
54.44 
54.44 
19. 78 
41.03 

•-ti.977 
46.0~ 

SS.SO 
n.l4 

•-4.572 
56. 54 
41.Sl 

•-5.092 
43.05 
ST.01 
20.00 
27.41c 
61.52 
22.H 

+-4.638 
'+ 1+92 

+-5.l93 
20.12 
22.49 

•-4.673 
42.27 

•-5.281 
20.24 
26.38 
42. 56 

+-'5. 3S9 

p 

p 

0 STG/O T fO SIG/D THIS-M .. 2IU2 
HU BARN/GEV••2 MU 9ARN•GEV••2 

l.S6 
24.7 
28.9 
22. 7 
23.4 
28.9 
26·1 

15·9 

21. 7 
26.f> 
24.4 

39.l 

21 • .2 
21.1 
2~.? 
:H.6 

17.9 
24.8 
24+5 
n.o 
20.9 

lS.9 
16.l 
t7.7 
19.4 

14.9 
l5.3 
9.H 
24.0 
17.0 
19+4 
19.o 

n.5 
6.74 

1.19 

14. l 
11.0 
9.53 
4+52 

9.83 
4+72 
3.08 

7.98 
12+3 

1.32 
4.60 
2.57 
4.14 
5.11 
5.51 

4. 83 

2.99 

J.19 
2.42 
2.23 

2.90 

•-2. 35 
•-5.71 
•-3.39 
•-3. 39 
•-3. 39 
•-2.87 
+-2.61 

•-3.49 

•-3.49 
+-1. H 
+-3.13 

+-l.55 
•-3. 34 
•-3. sa 
•-16.3 

•-1. 49 
•-2. 98 
+-3. 44 
•-2.06 
•-2.52 

+-1. )7 

·-3. 53 
+•3. '.H 
•-4.41 

•-1. 38 
•-.639 
+-2.U 
•-1. </2 
+-4.26 
•-4.26 
•-1.49 

+-1.64 

+-1.59 
·-2. 19 

+-2.65 
+-6.35 
•-6. 35 
+•1.31 

•-1.22 
•-1.81 
•-3.99 

·-· 703 
•-.446 
•-4.63 

·-· 5'34 +-.417 
•-1.09 

•-.so.r, 
+-.333 

•-.401 

•-• .lt03 
•-.296 
•-.177 

•-.384 

18.8 
61.5 
11.8 
56.3 
58.3 
11.9 
64.7 

41.a 

55.3 
56,6 
66.S 
100. 

47.8 
66.0 
65.4 
57.4 
ss.6 

43.4 
43,9 
46.l 
52.'l 

41.7 
42.7 
26. l 
67.1 
41,S 
54.0 
54.6 

28.6 

40.2 
20.1 

2l. 7 

42.9 
·n.6 
29.0 
14.0 

30.6 
14+ 1 
9.59 

23.8 
14."I 
e.3S 
13. 7 
lB.9 
18.3 

18+7 
9+86 

10.5 

11. 2 
e.ee 
e.19 

10.6 

+-S.93 
•-14.2 
•-8.41 
+-8.41 
•-8.41 
+-7.12 
+-6.41 

•-10 .1 

+-8.81 

+-8.87 

•-4+12 

+-&.97 
•-9.50 
•-9. 50 

+•Zl.5 

•-4.04 
•-8. 71 
•-9. 32 
+-43.4 

•-3.97 
•-l.94 
+-9.16 
•-5.50 
•-6.72 

•-3.73 
+-9.63 
+-9.03 
+-12.0 

+- ~- eo 
•-1.78 
•-5.94 
+-s. 34 
•-11.9 
+-11. 9 
•-4.16 

+-5. 34 
•-e.61 
•-3.36 

+-8.08 
+•19. ') 
•-l 9. ~ 
+-.r,.06 

•-3.18 
•-5.65 
•-12.4 

•-2.28 
•-1.45 
+-15+0 
•-1.77 
•-l. l8 
+-3.60 

•-1.71 
•-t.15 

•-1.42 

•-1.42 
+-l .08 
•-.650 

0 SIG/0 OMEGA IC"I 
MU BARN/STEllAO 

# +290 
iii .950 
' 1.11 
II +870 
•• 900 

' l. lt 
• 1.00 

Ql .890 

iii .640 

iii • 867 

., • 870 
,, 1.01 
II .980 

@ 1+57 

iii +690 
@ .910 
II 1.07 
# 1+64 

a .783 
• 1+08 
fl 1+07 
# +940 
II +910 

;;) • ?22 
OJ • 730 
N .aoo 
II .880 

Q) .102 
POI • 720 

ii) .440 
Piil l. l3 

# .soo 
# .910 
@ .920 

iii .698 
- .6.:!0 

iii • 700 
II .350 

OJ .417 

~ • 75S 
# .590 
# .510 
# +249 

O> • 5't2 
;;i .260 
# .170 

iii .453 
# .100 

@ .'i27 
# +268 
# .150 
# .248 
# • 342 
# .HO 

iii .340 
# .180 

ii) .193 

a .201> 
• +164 
•• 151 

i .196 

+-.900E-Ol 
+-.220 
+- • l 30 
+-.130 
•-.110 
·- .110 
•-. tOOf 00 

•-.160 

+-. 140 

+-. 140 

+-.6SOE-01 

•-. 140 
•-.150 
+-.150 

+-. 340 

+·.650E-Ol +-. 140 
·-. '50 
•-. 710 

•- .6soe-01 
+-.130 
+-. 150 
+-.900E-Ol 
+•. llO 

•-. 620E-Ol 
+-.160 
+-.150 
•-.200 

•-.650E-Ol +-. 300E-Ol 
•-. lOOE 00 
+-.900E-Ol 
•-.200 
+-.200 
+-.700!'-0l 

•-.eooe-01 

•-.eooe-01 
·-. 110 

+• • 930E-Ol 

+-.930E-Ol 
-.150 

•-.590E-Ol 

·-. 142 
•-. 340 
·-· 340 
+·+120E-Ol 

+-.670E-Ol 
+-.lOOF. 00 
•-.220 

·-. 4101'-0l 
+-. 2't0 

+-.410E-Ol 
+-.260E-Ol 
•-.270 
+-+ ~20E-Ol 
+- .250E-Ol 
+-+650E-Ol 

+- + )90E-Ol 

+-.llOE-01 
+•.210E-Ol 

+-.260E-Ol 

+-.260E-Ol 
t-. ZOOE-01 
+-.120E-Ol 

•-.260E-Ol 

I % NU~EAICAl VALUE FROM TA&LE iii » VALUE REAO FROM DIAGRAM P : PRELIMINARY DATA 
UNHARKEO CROSS SECTIONS, ANGLES ANO T VALUES ARE CALCULATED FRON THE QUANTITIES GIVEN av THE AUJHORtSl. 
ANGLES ARE IN DEGREES; tM AND LAS ARE CENTER-Of MASS ANO LA80RAfORY SYSTE~: E• c CH ENERGY. 
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19 
29 
29 
90 
90 
90 

54 

54 

54 

80 

54 

80 
19 
29 
90 

eo 
29 
29 
90 
90 

80 
19 
29 
29 

80 
Bl 

19 
131 

29 
29 
19 

80 

80 
29 

90 

80 
29 

90 

80 
29 
29 
18 

80 
l9 
Z9 

80 
29 

80 
95 
29 
18 
9~ 
9; 

80 

eo 
18 

eo 

80 
le 
95 

eo 



112 0.9383 GEV 
"3 0.9383 GEV 
1'4 O. 5488 Gfl/ 

K 
GEV 

i.03 

1.05 

1 . 09 
1.10 

l.13 

1.20 

1.21 
1. 25 

1.26 

1.lO 

1.32 
l.33 

1.38 

1.40 

l • 50 

1.51 
l. 5'1 
t .6 .. 
1.68 
1.70 
1.83 
1.85 
i.ee 
2.02 
2.03 
2.04 
2.20 
4.00 

5 ,50 

E• 
GEV 

1.68 

1.68 

1.69 

L.69 
l.70 
1.10 

1.71 
1. 72 

l.76 

lo79 
l.80 

1. a2 

1.83 
I.Bit 

t.87 

l.88 
1.89 

1.90 

t.93 
1.97 
1.99 
2.01 
2.02 
2.08 
2.09 
2.10 
2.16 
2.17 
2.11 
2.24 
2 . 90 

3.35 
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Cl 16< GAH~A • PROTON--> PROTON+ ETA IK > 0.71 GEVI I CONT I NUE D I 

- r 
GE\' .. 2 

0, 1868 
+- o.05a1 

o. 1 b08 
0.4750 

·- 0.0716 
O.IG20 

·- 0.0607 
o. 4285 
0 .2150 
O. I 669 
o. 200 l 

·- 0.0645 
0.1111 
O,Z055 

+- 0.0671 
o.2na 

+- 0.0708 
o. 2735 
o. 3104 
c . 21c;4 

·- 0 . 0734 
0.2268 
0.4769 
o.22eo 

·- 0 .0111 
o.2330 

• - o.01q" 
O.J699 
o.2484 

+- 0.0856 
o. 2s1 2 

+- 0 . 0896 
0 . 2632 

+- 0.0921 
Q.4249 
0.2722 

· - 0.0958 
0.2122 
0.6H3 
0.2285 
c.2102 

+- o.09a2 
0 .2e13 

·- 0 .1020 
0.29H 

·- 0 .1044 
Q,4705 
0 . 3026 

· - CJ.1081 
0.)088 

·- 0.1106 
o, 5 304 
0.6449 
0.22&6 
0 . 532 '1 
0. 1816 
o.6427 
0.2334 
o.3674 
o.534a 
0.2287 
o.5262 
0.6465 
o.26et 
o.6530 

II 0 . 0 170 
• 0.1)280 
ii o.0400 

II 0.0630 
i> 0 .1000 
II 0.1200 
41 o. 2000 
# o. 2100 
# 0, 3 100 
a 0.4000 
• o.4400 
• o . s9oo 
.. 0.0600 
II O. 7600 
II 0 .9400 
a 1.0000 

II 1.1200 
# 1.noo 
a 0.3000 
Ol Cl .'tOOO 
0: o.sooo 

O l~fERENTIAL CROSS SEC TION 

Ttl ETA I " ESOH I 
Cl! LAB 

Ci) 50.0C 
+- 10.00 

# 45.UO 
iil 90.00 

·- 10.00 
,;: 5C.OC 

+- 10. uo 
Piil 83.00 

' ~2 .00 
• 45. uo 
o 5U.Oli 

10.co 
I 45.CO 

OJ 50.00 
·- 10.00 

ai ~o.cc 
+- 10.00 

# 59.00 
# 63.00 
o 50 . 0G 

+- 10.00 
# 5 1.0C.. 
fl so.co 
~ so.oo 

+- 10.00 
GI 50.CC 

+- 10.00 
# 64.00 
GI SC.CIC 

+- 10. oc 
& SO . GC 

10. oc 
;;; 50.00 

·- 10. 00 
~ 65.00 
Q) so.co 

+- 10.00 
# sc.co 
It 63.00 
II 45.00 
<i 5C.OO 

+- 10 . 00 
;; sc.c;o 

·- 10.00 
Q) so . co 

•- 10.cc 
" 65.0C.. 
iii 50.00 

+- 10.00 
Ql 51).C(; 

+- 1c.oo 
M 66.00 
' 74. 00 
• H.oo 
' 63.00 
# 51 . 00 
• 67 . 00 
# 38.00 
II 46.CO 
~ 56.00 
# H.uo 
M 52.00 
ii 56.00 
• 36. 00 
, 5 5. 00 

5.65 
7,39 
a . 91 

11.27 
14. 27 
15.66 
20.12 
20.83 
25.ftO 
2a, 94 
3 0 .39 
35. 35 
H.47 
4 0 .33 
45. 10 
4&.60 

49. 50 
55.17 
20.00 
24.G7 
26.97 

22 .62 
+-4.715 

20. 3l 
42.81 

•-5 .429 
22 .6~ 

•-4.130 
39. 16 
28 .51 
20. 38 
u . 76 

•-4.765 
20.41 
22 .7'l 

•-4.779 
22.e2 

•-4 .795 
27.l 7 
29 . 20 
22.e2 

+-4.803 
23. 31 
38.05 
22.82 

•-4. 811 
22 .e1 

•-4 .814 
29.7G 
22 .71> 

+-4.8 16 
22 . 71 

•-4.814 
22 .68 

•-4.8l2 
30.07 
22.62 

• -4.806 
22.bZ 
39. 7l 
20 .22 
22 . se 

• - 4. Bll l 
22.5 2 

+-4 .79 3 
22.47 

•-4. 787 
29. 05 
22 .40 

•-4 .111 
22. 35 

•-4 . 770 
30 .09 
34.20 
17. 99 
2a.21 
22. 29 
29. 97 
16.19 
19.44 
23.99 
l'1o48 
2l.60 
24.33 
14.57 
22 .'t2 
t. 7S7 
2. 299 
2. 77't 

3 . 511 
4.454 
4. 892 
o.367 
6.530 
7.999 
~ .149 
9.625 
11.(?7 
11. 99 
12.96 
14.62 
15.15 

16.18 
18.27 
5. 712 
6+632 
7,454 

D SIG/D T ID S I G/D T l •I S- M••21••2 
MU 6A~NIGEV•«2 MU 8~RN•GEV••2 

3.69 +-.:!76 
2.47 +-.325 

2.55 •-.368 

3,57 
p 2. 77 

2.z5 
2 . 3 5 

2.68 
2.1 1> 

J.58 

1.os 

2. 17 

2. 35 
1. 54 

l. 7(, 
1. sa 
lo60 
1. 35 

l . 58 
l. 18 

l.1 2 

+- .388 

•-.339 
t-.37Z 

•-.) 39 
•-. 638 

+-.351 

+-. 3CJS 
+- .184 
+-.384 

+-.263 
•-.3'+4 
• - . 344 

•-.191> 

+-.222 
+-.lAl 

+-.147 

•-.2H 
+- .160 

•-.220 
+-.l4il 
+-.ll4 
•-.17J 

+-.333 

+-. 314 
+-.Cl5t+E-Ol 

+-,280 

1.41 •-.lt94 
,691 +-,719E-Ol 
1.01 •-.863E-Ol 
1.1 2 +-.926E-Ol 
,539 •-.526E-Ol 
,577 •-. 627E-Ol 
. 387 +-.51t4E-Ut 
.7&0 +-,594E-Ol 
.432 +-.640E-CJ1 
. 273 +-.42uE-Vl 
.TOJ +-,668E•Ol 
.441 +-.511E-Ol 
.254 +-,369E-Ol 
.834 •-.733E-Ol 
. 2 77 +-.662E-vt 

I . 295 +-.500E- Ol 
I .210 +-.490E-Ol 
• .aooe- 01 •.1oo e oo 

- , 500E-O l 
. 406 +-.62<lf-Ol 

~ .290 +-.620E-Ot 
.408 +-.~SOE-01 

a .250 •-.600E-Ol 
# .432 +- .650E-O l 
# . 330 +- .SOOE-01 
di ,162 +-.~20E-Ol 
I .2 34 •-. 4 20E-Ol 
~ .1 51 •- .340E-Ol 
a . 1ooe OO•-. 'tOOE- 01 
t .l 28 •-.JOOE-Ot 
# .6ZOE-O l+-.220E-Ol 
Ql .760E-O l +.74UE-Ol 

-,460E-Ol 
# .4IOE-Ol+-.240E-Ol 
I .440E-Ol+-.220E-Ol 
iii .325 +-.178 
a .119 •-.sooE-ul 
a .160 +-.4!0E-Ol 

9,69 

13.9 
10. 7 

8.90 
'1.48 

11. 0 
11.s 

15.3 

13. 8 
ll. t 
tl. 7 

14. 8 
14. 2 
13. 8 

15.0 

12 .4 

l t. 0 
9, IH 
I <l . 3 
a.Sit 

l 0.6 

10. 5 
5.47 
a . Ott 
8 . 97 
4.8G 
5.46 
3.85 
7.74 
5 .10 
3. 29 
a.76 
6.34 
J.6A 
lZ . 2 
4. 72 
16 .6 
15 . 2 
4. 5 1 

22.<1 
l6· 3 
21.0 
14.l 
24.3 
18.6 
9 .13 
n.z 
0 .6 2 
5 .113 
1.21 
3.49 
4.2 8 

2.H 
Z,4A 
34 . 6 
19 .1 
11 . 0 

•-l .40 
•-1.24 

•-l.40 

+- l. 50 

•-1.34 
+-1. so 

+-1.39 
•-2.67 

•-1.49 

+-1. 39 
•-. 600 
•-l.7b 

+-l • 23 
•-1 . 60 
+-1.60 

+-1. 12 
+-.966 

•-. 974 

•-l.42 
+-,874 

·-· 710 +-1.10 

•-2.14 

+-l.99 

+-2 .01 

•-3.66 
•-.570 
•-.684 
•-. 743 
•-.468 
•-. 594 
•-.541 
+-.605 
+-.755 
+-. S07 
+-.all 
+-.1 ]4 

+-.5J6 
+-l.07 
•-1.13 
+- 2.82 
•-2. 76 
•5.63 
-2.a2 

+-3.'>9 
+-3.49 
+-3,27 
•-3.38 
+-3.e.6 
•-2.a2 
•-1.ao 
•-2,H 
•-1. 92 
+-2.25 
•-t.&9 
•-1.24 

+4.17 
-2. 59 

•-1.15 
+-1.24 
+-1a.9 
•-5.33 
+-4.H 

O SIG/D O~EGA IC~l 
MU 6ARN/STER~O 

i .255 
f .175 

01 .1ao 

.. . zss 
Pi • 200 
•• 166 
' . 111 

.. . 206 
# • 2 16 

Gl .266 

., • 2 58 
II ,209 
# • 220 

.. . 278 
•• 266 
# . 259 

di . 280 

01 .nz 
11 .179 

•• 222 

• - 229 

.. . 258 
# .173 

,j) • 201 
•• 1 so 
N .tA9 
•• 156 

.. . 193 

ii . 232 

;;i , 196 
# .149 

OJ .144 

+-. 260£- 01 
+-,230F.-O l 

+-.260E-OI 

+-, 280E-01 

+- . 250E-Ol 
+-. 280E-01 

+-, 2t.OE-OI 
+-,5CJOE-Ol 

+-.260f-Ol 
+-.tSOE-01 
+-, 330E-OI 

+-. 230E-Ol 
+-.JOOE-01 
+-,"OOE-01 

+-.180f-OI 

+-.2\0E-01 
•-. 160F.-Ol 

•-. t 50E-Ol 

+-. IS OE-01 

+-.260E-Ol 
+-.taoe-01 

+-.2oOF-Ol 
+-.16Uf. -Ol 
+-,\~OE-01 

+-. ZOOE-0 I 

•-.390E-Ol 

+-, 360E-Ol 

+-.390E-Ol 
•-.l20E-Ol 

+-.360f.-OI 

~ .186 •-.650F-Ol 
• .96oe-01•-.1ooe-01 
~ .141 +-.120F. - Ol 
• . 15 7 +-.l~OF-0 1 
f . 820f-Ol+-. 800E-07. 
M .<120f-Ol+-. 10CF-OI 
• . 640E-O l+-,9UOE-02 
# .128 +-,lOOF.- 0 1 
N . a1oe-01+-.120F.-01 
# .52vE-O l+-,AOOF-02 
# .137 t-,BOF-01 
# .950E-Ol+-.llOE-Ol 

.550E-Ot+-.aooF.-OZ 

.!A2 +-,160E-O l 
# . 6 70E-Ol+-.160f-Ot 

.ISO +-. 254E-Ol 

.tl7 •-. 249f-Ol 

.4U6F-Ol +,508F- Ol 
-.254F-OI 

.206 +-.315~-0l 

.147 +-.~lSf-01 

• 207 •-. 7.95E- Ol 
.121 +-,J05f-Ol 
. 2 19 •-,330f.-OI 
.168 •-.254f.-Ol 
. A23E-CJ1•-.lb,F.-Ol 
.1 19 •-.213f- 0 1 
.7 77f.-Ol+-.t7lF.-Ot 
, SOBE-Ol+-,203E-OI 
,650E-Ol+-, 15ZF.-Ol 
, J 15E-Ot+-,112E-Ol 
.l86E-Ol +,376~-0l 

-.ZHE-01 
, 20AE-Ot•-,l22E-Ol 
. 22 3f.-Ot+-.112E-Ol 
. z3e •-.no 
.131 +-.365E-Ol 
. 117 +-.100E-O l 

I • NU~ERICAL VALU E FROM TABLE i = ~ALUE READ FROM DIAGRAM P a PRELIMINARY DATA 
UNMARKED CROSS SECTIONS, ANGLES AND T VALUES ARE CALCULATEO FROM THE QUANTITI ES GIVEN BY THE AUTHORISI, 
ANGLES ARE IN DEGREES ; CM AND LAB ARE CENTER-OF MASS AND LARORATDRY SYSTEM; E* • C~ ENERGY. 
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19 

80 

80 
131 

95 
18 

80 
18 

80 

80 
95 
'l5 

RO 
95 
95 

80 

00 
95 

eo 

RO 

BO 
95 

80 
95 
95 
95 

80 

80 

80 
95 

80 

80 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

?19 
2 39 

81 

7.39 
81 

239 
81 

:139 
H9 

Bl 
239 
2l9 

81 
2 1 9 
?. 39 

81 

239 
219 
137 
IH 
l37 
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Cllo: GAHMA + PROTON ~> PROTON + ETA II( > 0+71 r.e111 (CONTI NUEO I 

H2: 0.9383 GEY 
1'3: 0.9383 GEY 
""; 0.5't88 GEV 

OiffERENTIAL CROSS SECTION 

K E• -T THETA IHESONI 0 SIG/D T co SIG/O Tl•IS-M•*2l**2 0 SIG/0 OMEGA (CHI REF 
cev GEY GEV**2 CM LAB MU l!ARN/GEV ... 2 MU 8ARN*GEl/ ... 2 MU BARN/STERAD 

5.50 3. 35 <> 0.1000 32.0't 8.91'3 3 .890E-01+-.210E-Ol 9.48 +-2.2't +650E-Ol•-.153E-Ol 137 
~ 0.90tl0 36.47 10.2Z a +450E-Ol+-.l40E-Ol 4.79 +-l.49 +329E-01+-.102E-01 137 

6.oo 3+'t8 ' 0.0120 3.84 1+006 # + 191 +-. 31'0E•Ol 2f<.2 +-4.69 .154 +-. 298E-01 239 
' 0.0300 6.17 1.619 • .158 +-.390E-Dl 20.0 +-4.94 .121 •-.114E-01 239 
' 0.0900 10.78 2. 813 " +232 +-.420E-Ol 29.4 •-5.32 +187 •-. nae-01 239 
II 0+1800 15.30 4+030 N +194 +-.340E-Ol 24.6 •-4. 31 +156 +-.274E-01 239 
i 0+2900 19+47 5. 1"5 i .375 +.180 41.5 +22+9 +302 •+145 64 

-.140 -11.1 -.113 

• O.HOO 2C.14 s. 325 fl .133 •-.2eoe-01 16 .. ~ •-3.55 .107 +-. 225E-01 ?39 

• c. 3900 22.1>3 5.996 II .142 +-.280E-Ol 18.o +-l.55 .114 +-.225E-Ol 239 
GI 0.4000 22.92 6.075 Ql .132 +-+420E-01 16+ 7 +-5.3Z .106 +-. 338F.-Ol 64 
II 0.4800 25.14 6+680 # +106 +-.260E-Ol 13.4 •-l. 30 +653E-01+-.209E-01 239 
Oj o.sooo Z5+67 6+ 825 ii) +145 +- .450E-01 18.4 •-5.70 + 117 +-.362E-01 64 

' 0+5800 27.69 7.379 • +910E•Ol+-.230E-Ol H.5 •-2+92 .733E-Ol+-.185F.-Ol 239 
II 0+6800 30.04 8.028 # .5SOE·Ol+-.230E-01 o.cn +-2.92 .443E-Ol+-.185E-Ol 239 
i 0+7000 10.48 8.153 Ql .f90E-01+-.170E-01 10.0 +-2.16 .6l6E-01+-.l37E-Ol 64 
# 0+7900 32.44 8.6'l'l # .480E-Ol+-.190E-Ol 6+06 •-2.41 .386E-01+-.l53E-Ol 239 
• 0.9000 34.69 9.335 ii) .390E-Ol+-.800E-02 4.94 +-1.01 .314E-01•-.644E-02 64 
• <:.9100 34.89 9.392 ti .370E-01+-.180E-Ol 4+69 •-2.29 .298E-01+-.l't5E-Ol 239 
iii 1.1000 38.49 10.42 Ol .188E-Cl•-.920E-02 2+38 +-1.17 +151E-01•-.741E-02 137 
II 1. t 800 39.92 10.84 • • 240E-01+-.t50E-Ol 3.04 +-1.90 +193E-Ol+-+121E-Ol Z39 
Sl0.0316 16'l. 34 12.750 II .9'llE-02+-.139E-02 1+26 •-.176 .798E-02+-.112E-02 113 
U0.0886 173. 72 #1+600 * .682E-02+-.156E-02 0.865 +-.198 .549E-02•-.126E-02 113 

6.50 3.fl2 • 0.3000 18.'l5 4.832 GI .242 •-.102 36.0 +-15.2 .213 •-.897E-Ol 137 
fl 0+4000 21+92 5.604 ii: .110 •-.400€-01 16.4 •-5.95 .968E-01+-.3S2E•Ol 137 
• 0+5000 24.55 6.29't ;jj .900E-Ot<-.200E-Ol 1.3+4 +-2.98 +792E-Ol•-·176E-01 131 
i 0.1000 29.14 7.513 ii) .490E-Ol+-.900E-02 7+29 +-1.34 .431E-Ol+-+792E-02 131 
a 0.9000 33. lS e.595 ii) .257E-Ol+-.l60E-Ol 3.82 •-2.38 .226E-Ol•-.141E-Ol U7 
a l. tuoo 36.77 9.589 i .l50E-Ot+-.760E-02 2+23 •-1.13 +132E-Ol+-.669E-02 U7 

a.oo 3.99 Ul.1606 l 53.99 #5.820 * .210E•02•-.S70E-03 o.413 +-.129 .232E-02•-·629E-03 113 
Sl 3. 7806 171.19 U.900 • .4't6E-02+-.660E-03 1.01 +-.194 +492E-02+-+949E-03 113 

9.oo 4.22 i 0.7000 24+35 S.396 a .214E-Ol+-.137E-01 7.92 •-3.91 .343E-Ol+-.172E-Ol 137 
i 0.9000 27+67 6.157 a +162E-Ol+-.890E-02 4.62 +-2.54 .203E-Ol+-.lllE•Ol 137 

12.oo .lf.84 $20.6916 l 59.65 f3.8SO # .470E-03+-.420E•03 o .ne +-.213 .799E-03+-.714E-03 113 
$21.2916 1 B.60 IH. 200 # .920E-03+-.300E•03 0.4&7 •-.152 .15&e-oi+-.s1oe-03 lt) 

18.00 5.89 $31.9257 163. 34 #2 +590 # .530E-04+-.S90E-04 0.605E-Ol+-.662E-Ol .l38F.-03+-.l51E-03 lU 
$32.5537 175. 22 '· 7500 • .Z60E-03+-.l2oE-03 0.297 •-.137 .675E-03+-.311E-03 113 

CUI>: GAMHA • PROTON --> PROTON + ETA I K > O. 71 GEV I (CONTINUED> 

1'42: 0.9383 GEY 
,.3: 0.9393 GEV 
114: o. 5489 GEY 

OtFfERENTIAl CROSS SECTION IT OEPENOENCEI 

2.00 GEY < K < GEV 9.00 

-T K E• s 0 StG/O T (0 SJG/O Tl•IS-M••2l•*2 REF 
GEY**2 GEV cev GEV**2 MU 8ARN/GEV'n2 MU BARN•GEY••2 

# 0.0120 6.00 3.48 12+14 II .191 +-. HOE-01 24.2 •-4.69 l'.39 
# 0.0170 4.00 2+90 8+39 # .295 •-.SOOE-Ot 16.6 •-2.82 239 

" 0.0280 4.00 2+90 a.39 II .210 +-.490E-Ol 15.2 •-2.76 239 
# 0.0300 6.00 3+49 12.14 # .158 •-• 390E-O 1 20.0 +-4.94 239 
i> 0.0400 4.00 2. 90 8+39 a .aooe-01 +.1ooe oo 4.51 +S.63 81 

-.500E-<H -2.82 
# o.0630 4.00 2.90 8 . 39 II .406 +-.620f-Ol 22.9 •-3.49 23CJ 
II 0.0900 6+00 3a48 12 . 14 • .zn +-.420E-Ol 29.4 +-5.32 239 
0 0.1000 tt.oo 2+90 e.39 3 +290 +-.620E-()l 16.) •-3.49 Bl 
# 0.1200 4+00 2+90 9 . 39 II .'t08 +-.580E-Ol 23.0 •-3. 27 2:19 
# 0+1800 6.oo 3.48 12.14 • + 194 +-.340E-01 24+6 +-4.31 239 
a 0.2000 ... oo 2.90 8.39 ;; .250 •-.6ooe-01 14.l +•3.38 81 
II 0.2100 4+00 2.90 8.39 II .432 •-.65oe-01 24.3 •-3.66 239 

o.2oet 2.04 2.n 4. 71 .834 +-+733E-01 12.2 •-1.07 <J5 
ii: 0.2900 6.00 3.48 12.h a .375 +.180 47.5 •22.e 64 

-.140 -11.1 
GI 0+3000 5.50 3.35 11.20 ;i .325 +-.178 34.6 +-18.'l 1J7 
~ 0.1000 6.50 3.62 13.09 fl .242 +-.102 36.0 •-15.2 l '.H 

' o.noo 4.oo 2.90 8.39 II .330 +-.500E-Ol 18.6 +-2.92 239 
# 0.3100 6.oo 3.48 12.14 II + 133 +-.280E-01 16.9 +-3.55 239 
II 0.3900 6000 3.48 12.14 ,, .142 +-.280E-01 19.0 +-3.55 239 
4 0+4000 4.00 2.CJO 8.39 a ·162 +-.320E-01 9.13 +-1.eo 81 .. 0.4000 5.50 3.35 11.20 iii +179 •-.SOOE-01 19.l +-S.33 137 
a 0.4000 6.00 3.1ta 12+14 a o 132 •-.420€-01 16. f +-5.32 64 
a 0.4000 6.SO J.62 13.08 a .110 +-.400E-Ol 16.'t +-S.95 lH 

• 0.4400 ~.oo 2.90 8.39 • .234 +-.420E-Ol 13.2 +-2.37 239 
II o.ooo 6.00 3.48 12.14 II +106 +-.260E-01 13.4 +-3. 30 2"19 
ii o.sooo 5.50 3+35 11.20 a +160 +-.'tlOE-01 17.0 •-4. 37 lH 

f ., NU~ERICAl VALUE FROM TABLE i • VALUE REAO fRCM DIAGRAM P • PREllMINARY DATA $ ., fOR OETAILS see REF ER ENCE 
UNMARKED CROSS SECTIQNSt ANGLES ANO T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AOfHORISI. 
ANGLES ARE IN DEGREES; CM ANO LAB ARE CENTER-Of MASS ANO LABORATORY SYSTEM; E• • CM ENERGY. 
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Cllo: GA~MA + PROTON --> PROTON + ETA (I( > o. 71 GEVI lCONT IN\JEOI 

,.2: o,938 3 GE V 
~31 o. 9 383 GEi/ 
~4: o.54ee GEV 

CIFFERENTIAL CKOSS SECTION IT DEP ENDENCE! 

2.00 GEV < K < GEV 9,00 

- T K f• s D SIG/O T (0 sfr,/~ Tl•IS-~••21**2 

GE V••2 GEV GEii GE V**2 i-.u 8Afll'UGEV .. 2 MU 8AKN tGE\IU'2 

<l 0.5000 b.Ou ) .48 12.11t iii • l 45 +-.'i50E- Ol 18,4 +-5. 70 
;;: O. 50UO 6.50 3. 62 ll.08 • .9ooe-01+-.2ooe-01 D.4 •-2.98 

o,5Z6Z 2.02 2 .16 4.67 .441 +-.51H-01 6.34 ·-. 7'34 
II 0.5800 11.00 3. 48 12.14 II .910E-Ol+-,2JCE-Ol ll.5 +-2.n 
# o.s9oo 4.00 z ,90 e. 3'l # .l53 +-.HOE-01 8,6Z +-1.92 

0,6465 2.03 2. l7 4.69 . 254 +-,369E•Ol 3,68 ·-. 5 36 
0.6530 2. 20 2. 24 5.01 . 211 +-.662E·Ol ... 12 +-1. l3 

0 (J.6600 4.00 2.90 8.H iii .lOOE 00+-,400E-Ol s.o3 +-2. 25 

• 0.6800 6.00 3 .1t 8 12.14 • . 550E-01+-,2JOE-Ol 6.97 •-2.92 
i 0. 7000 5 .50 3,35 11. 20 il . 890E- Ol+-,210E-Ol 9.48 •-2.24 
i · 0.1000 6.00 3.48 1 2 .l~ ~ .790E-Ol+-,170E-Ol 10.0 • - 2 .10 

i 0.1000 4.50 3.62 13.08 ;;: .490E-O l+-,900E-0 2 7.29 +- 1. 34 
4 o. 7000 9.00 4.zz l 1'.17 .. . 2 74 E-Ol+-,l37F-Ol 7.82 +- 3. 91 
# 0.1600 4.00 2.90 e,19 ~ .1za ·-· 300€-0 l 1.21 +-l.69 

• a.1900 1o.oo 3.1te 12.14 # .48QE-Ol+-,l90E·Ol o.oa +-2.'tl 
0.9000 5.50 }. 35 11.20 il .4 SOF-Ol+-.t40 E•Ol 4.79 +-t.'t9 
0.9000 o .oo ) .48 12· l'\ 4 ,39oe-01 •-.8ooe-02 4,94 +-1.01 

• 0 . 9000 6.50 ). 62 13. 08 • . 257E-Ol•-.lbOE- Ol 3.82 +-2. 38 
.. o.9000 9.00 4 . 22 11 . 77 ;;: .1 62E- Ol•-.890E-02 4.62 +-2 .54 
II o.9100 b.Ou .3. 48 12.14 • .370E-Ol+-,l80E-Ol 4.b9 •-2 .28 

• 0.9400 4.00 2.90 6 .39 * • 6 2CE-Ol+-,220E-Ol 3.'t9 +- I, 24 

i 1.0000 4.00 z.qo 8 .39 ;;; • 760E-Ol +. HOF.-0 l 4.28 +4.17 
-.'t60E-Ol -2.59 

al 1.1000 6.00 3.48 12 .t4 a: ,l RBE-Ol+-.920E-02 2.10 +-l.l7 
ii 1.1000 6.5(; 3.02 n.oa oil .1 soE-01•-.16oe-02 2.23 •-1.13 

' a.1200 4 . 00 2,90 e. 39 r ·'tl0f-O l+-.240E-0 1 2 .H •-1.35 

• 1.1800 6 .oo ) .48 12.14 f . 240E- Ol+-,l50E-Ol 3. 04 .. -\,90 
# l. 3700 4.00 2.90 9, 39 # .440E-Ol+-.7.20E- OI 2.48 +-1. 24 

1.18 GFV < K < GEV 2. 00 

-T K E• s 0 S!G/O T I 0 SIG/O Tl•r s-~••21••2 

GEV .. 2 cev GEii GEll .. 2 MU B ~RN/GEVU-2 .l'U EIAR'l•GEV••2 

0.2280•- 0 .0111 J.18 1.76 3.09 3.05 +-.196 15.0 +-.961 
Q.2285 l.34 l. Bit 3, 39 l. 35 •-.173 8.54 •-1.lO 
o . 2286 1·51 1.93 3 .71 l. 12 +-.92bf.-Ol 8.97 +-.743 
o.2287 l. Bil 2 .10 4.41 .703 +-.6681'-0l a. 76 ·-· 831 
o.2334 1.70 z.02 4.07 .760 •-.594E-Ol 7,7't • - .605 

o.zn8+- 0.0796 l· ZCJ 1.11 3 .13 z.45 +-.22.2 12.4 •-1.12 
Q.2484+- o.oase 1. 2 5 l.eo 3. z3 2.1 7 +-.147 12.0 +- .ROA 
0.2572•- 0.089b 1. 28 1.81 3 .28 2. 15 +-.169 12.4 +- ,974 
o.2632•- 0.0~21 1.30 1. 82 3 .32 2. ")5 •-.237 \4. 0 •-1.41 
0.2122•- 0 .0958 1. 33 1 .84 3 . 38 1.76 •-.228 11.0 +-1 . 42 

0.2122 1.33 l -8'< 3.38 1- 58 •-.140 9.83 +-.874 
o.2782+- 0.0902 1.35 1.85 3.41 l.b~ +-. 333 10.6 +-2.14 
o. 2873•- 0.1020 1. 3 8 1.86 3.47 [,9 l •-.297 12.8 •-1.99 
o.Z'l34+- 0.1044 1.40 l. 87 3.!>l 1. 5 ll •-.114 10.9 • - 2.17 
o. 3026•- 0.1081 lo4 3 1.69 3,56 1-1 2 +-.280 8.06 +-2 .o l 
0.3088•- 0.1106 1.45 1.90 3 . 60 l.41 +-.494 10.5 ·- 3. 66 

O.J674 1. 83 2.08 4. 31 .4 32 +-.640F.-O l 5.lQ • - .l55 
o. 3b99 1. 2 3 1.79 3.19 l . bO •-.1 81 9 .61 +- . 966 
o,3816 l.6'o 1. 99 3. 96 • 577 +-.o27E-O l 5.'t6 +-. 594 
0 .4249 l. 32 l. 83 3 .36 l • 5 4 +-.160 9.43 +-.9AI 
o.4705 1.41 l• SB 3 ,53 J.18 +•.954E-Ol 8.29 +-.668 
o. 5304 1.50 1.92 !1.70 .6 91 +-, 7l9E-Ol 5,47 +-,HO 
0.5329 l.'S9 l. 9T 3 .86 • 539 +-.526E-Ol 4.80 ·-· 466 
o, 5348 l. e 5 2 .09 4 ,35 . 273 +-, "-ZOE-0 l 3.29 +- .507 
o.6427 1. 68 2.01 4. 0 3 .3 87 •-.544E-Ol 3.85 · - . 541 
o.6449 1.50 1. 92 3, 70 1. 0 t +-,86lE-ll I e.o4 +-. 6S't 
o.6453 1. n l. 84 3. )8 1.66 +-.114 IO. 3 +-.110 

# • NU"ERICAl VALUE FROM TABLE i • VALUE READ FROM DIAGRAM P = PRELIMINARY OATA 
UNMARKEO CROSS SECTIONS, ANGLES ANO T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHOR($). 
ANGLES ARE IN DEGREES; CM AND LAB ARE CENTER-OF MA SS ANO LABORATORY SYSTfM; E• = CM ENERGY. 

REF 
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lH 

95 
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239 

95 
95 
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Zl9 
l.H 
64 

137 
137 
23 9 
23'l 
137 
64 

137 
137 
ZH 
239 
et 

137 
13 7 
239 
2H 
23'l 

HF 

60 
95 
95 
95 
95 
80 
an 
80 
80 
80 
95 
80 
llO 
l!O 
ao 
ea 
'l 5 
95 
95 
95 
95 
95 
9S 
95 
95 
95 
9 5 
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C116: GAMMA + PROJON ~> 9ROTON + ETA CK > o.n GEVI (CQNTfNU!;DI 

MZ1 0.9383 GEV 
1'3: o. 918.3 GEV 
1'4: o. 5488 GEV 

0 IFFERENT IA l CROSS setTION lllACKllARD PRODUCT IONI K ) 6.oo CEV 

K E• s -u 0 SJG/O U THETA 18ARVON1 O SIG/D ONEGA ICIO 
GEV GfV cev••2 Gf\1,...2 MU RARN/GEV .. 2 CH LAll fo!U llARN/ SfERAO 

l>aOO 3.48 lZ.H .t-0.011 J,682E-02+-.156E-02 (>. 3 1.6 .S49E-02+-.l26E-OZ 
t O.OH 4.991 E-OZ•-,139E-02 10.7 2.1 .798E-02+-.ll2E-02 

a.oo 3,99 15.8<1 I 0.050 t.44t>E-OZ+-,860E-OJ 9,9 2.0 .49ZE-02+-,949E-03 
• 0.670 ,.210E-02•-.s1oe-ol 26.0 s.9 .23ZE-02+•.(>29E-03 

u.oo 4.84 23.40 • 0.045 #,9ZOE-03+-.300E-03 6.lt t.z olSl>E-OZt-,5lOE-03 
• 0.645 f.470E-03+-.4ZOE-Ol 20.4 3.8 ol99f-03+-,714E•03 

18.00 5.89 )4.66 11 o.o4z #.260E-03+-.1ZOE-03 4.& 0.1 .675E-03+-.3llf.-Ol 
111,.p. uc f,530E-04+-.580E-04 lb.7 2.6 ,JJ8E-Ol+-,l5tE-03 

f •NUMERICAL VALUE FROM JABLE a • VALUE READ FRON DIAGRAM P *PRELIMINARY DATA 
UN"ARKED CROSS SECTIONS• ANGLES ANO T VALUES ARE CALCUlATEO fRDH THE QUANTITIES GIVEN 8Y fHE AUTHORlS>. 
ANGLES ARE IN OEGREES; CM ANO LA8 ARE CENTER-OF MASS AND LABORATORY SVSTEMl E• • CM ENERGY. 

RfF 

111 
113 
113 
ll3 
113 
113 
113 
113 



112: 0.9383 GEV 
113: 0.9383 GEV 
114: O. 9583 GEV 

K 
GEV 

1. 4.7 - 1+90 
l .90 - 2.,0 
2. so - 5.&o 

64 

Cll7: GA~MA + PRCTON --> PROTON + X lERC (K > 1.47 G€vl 

E• 
GEV 

2.00 
2.22 
z. n 

TOTAL CROSS SECTION 

SIGMA 
MU BARN 

<l 1.20 
a l.oo 
il . 200 

•-. 500 
•-·">O 
+- + lOOE 00 

SJr.MA•IS-K••21+•2 
MU BARN•GE\1**2 

11+4 
16.l 
7.42 

•-4.76 
•-1.25 
•-3.71 

REF 

29 
28 
28 

... NUl'.ERtCAl vuue fROM TABLE iii .. VALUE REAO fROlol OUGRAM p ., PRELIMINARY OATA 
UN"ARKEO CROSS SECfIONS, ANGLES ANO T VALUES ARE CALCULATED FROM THE QUANTITIES GTVEN av THE AUTHORISI. 
ANGLES &Re (N DEGREES; CN ANO LA8 ARE (ENTER-OF MASS AND LA80RATORY SYST.EM; e• • (!II ENERGY. 



M2 I 0.9 39S GEY 
N3: 0.939' GEV 
1'4• Q.1350 GEV 

I< e• 
GEV GEY 

4.00 2.90 

tl21: GAMMA + NEUTRON ~> NEUlRON + Pl ZEAO IK > 4.00 GE\11 

TOTAL CROSS SECTION NO DATA JO ae LISTEO 

RATIO OF OlFFERENTIAl CROSS SECTION ON NEUTRCN TO THAT ON PROTO~ 

•T Tt<ETA ll'E SON J 0 SIG/O T 
GEV••z CN LAS C PIO,NI II PIO, Pl REF 

Pi o.3000 2".42 s.001> 
+- 0.1000 +- 4.13 •-1. )92 Pao. 850 +.110 130 
Pi C.5300 32.65 10.82 
+- O.l200 ·- 3.80 •-1.322 Pil0.630 +.110 1'30 

-.900E-02 00 
Pit o.sooo 40.41 13.Sl 
+- o.1soo ·- 3.95 +-l.430 Piil0. 700 +-,600E-Ol 130 
POI 1.6000 5e.4e 2u.s1 ·- 0.3000 ·- 11 .01 •-2.468 POI0.850 +.120 130 

-. uo 130 

I • NUMERICAL VALUE FRON TABLE i • VA!.UE READ FRON OIAGRAH P • PRELIMINARY CATA 
UNMARKED CROSS SECTIONS. ANGLES ANO T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHORISI. 
AN GLES ARE IN DEGREES; CH AHO LAB ARE CENTER-OF MASS AHO LABORATORY SYSTEM; E• • CN ENERGY, 



112: 0.9395 GEV 
113: 0.938.3 GEV 
1'4: 0.1396 GEV 

K 
GEV 

i.20 
1,2(1 - 1.30 

1.10 - 1.40 

1.40 - 1.50 

1. so - 2.00 

112: o . 9395 cev 
Ill: 0.9383 GEV 
"'" 0.1396 GEV 

I( 

GEV 

1.20 
1.24 

l.ZO - 1.30 

e• 
GEV 

1. 17 
1.79 
1.80 

66 

Cl22: GA"llA + NEUTRON--> PROTON + Pl- (K > t.20 GEYI 

E• 
GEV 

1. 77 
1.80 

1. 85 

1.90 

2 .03 

TOTAL CROSS SECTION 

SIG'IA 
MU BARN 

• 21.0 
' 12 . s 

13.4 

# t0.6 

# c . 20 

+2.20 
-2.0li 
•2.40 
-2.20 
+2.10 
-2.00 
•.900 
-.800 

Slr.HA•IS-Mt•2>••2 
l4U AARNtGEV .. 2 

1Q7. 
70.'l 

85.9 

78.4 

63 .0 

+12. l 
-11.0 
+15.4 
-14.l 
•l5·5 
-14, a 
•9.15 
- 8 .14 

c122: GA~~A • NEv TRON --> PROTON • P l- IK > 1.20 GEVI 

DIFFERENTIAL CROSS SECTION 

llEF 

182 
62 

62 

62 

1>2 

-r 
cevn2 

THETA IMESDNI 
CM LAB 

n SIG/0 T lD SIG/0 Tl•IS-M••21*•2 

o,2340 
o.2Hl 

o . 01oa2-
o.11s1 

0.1010- . 
o. 2073 

o.1a69~ 

O.H64 

0.2853-
0.H29 

0.3993-
o. 5828 

o.s2ss­
o. n2c 

o.6600-
o. 88s e 

Q,7987-
1.0396 

o.<JJn-
1.1ae1 

1.ona-
1.3206 

1.1980-
l •• 551 

l.3120-
1.56•3 

l.HO<t-
1.6528 

l • .lo903-
l. 718 l 

J.5't91-
l.7580 

1-5851-
1. 7715 
0.2543 

0.0535-
0.1305 

o.ua1-
o.221a 

0.2073-
0.3478 

o.3u"­
o.1t&68 

0.4429-
0,6 ... 06 

o.se2e­
o.0045 

o.n20-
o.9736 

o.eese-
1.1421 

le0l96-
lo3066 

l.1887-
l.<\604 

l.3286-
l.599't 

a 45. 00 
il 45. 00 

t 2c . oo-
30.oo * 30.00-
40.00 

• i.o.oo­
sc.oc 

# so.oo-
60. 00 

j/ 60.00-
70. 00 

lc.oo­
ec. cc 

eo.00-
90.00 

• 90.00-
lco.oo 

uoo.00-
110.co 

u 10.00-
120. 00 

1120.00-
130. 00 

1130.00-
140.CO 

U4c,oo-
1so.oo 

#1!>0 .oo-
160. oo 

#160.00-
170.uO 

n 1c.oo-
1eo.oo 

ii 45.00 
1 20.o<i-

30.00 
# 30.00-

40. oc 
# 40.oo­

so. oo 
• 50.00-

60.00 
• 60.00-

70.QO 
• 70.00-

80.C.O 
• eo.oc-

90.00 

# 90.00-
100. oo 

noo.oo­
uo.oo 

.n10.oo-
120.oo 

u20.oo-
110.oo 

24 .5 5 
24.28 
10.30-
15. 5<; 

• 15.59-
21.06 

• 21.06-
26.78 

26.78-
32.82 
32.82-
39.2<; 

• 39.29-
't6o 28 
46.28-
53, 97 
53.92-
62. 38 
62.39-
71.82 
11. 82-
82.47 

I 82 ,H­
<;4.54 

' 94. 54-
lOB. 3 

UOB.27-
l23. 8 

*123. 82-
14l.2 

#141.20-
160. l 

1160.14-
180.0 
24.01 

• 10.03-
15. 18 
15.18-
20.51 
20.s1-
Z6.09 
26.0'l­
J2.00 
32.00-
38.'.B 

# 38.33-
45.18 

I 't5.l8-
52o 70 

II 52.70-
61.<lJ 

• 61.03-
70.38 

~ 10. 38-
80. 96 
80. 96-
93. 02 

MU 8ARN/GEV••2 MU 8ARN•CEV••2 

26.(1 
21.'l 

12.7 

16. 5 

n.7 

. o 

2. 7.4 

2.z4 

.o 

. o 

.o 

5. 98 

3.74 

.o 

.o 

. o 
20 . 3 

35. 2 

6.10 

10.2 

5.42 

7.45 

.o 

2. 71 

6.10 

+-1.73 
•-1. 51 

t-10.S 
-9.70 

+-8 . 9A 

•-4. 49 

+-2.24 

+-2.24 

+-3.74 

+-3.74 

+-12.2 

+-a.at 

+-6.10 

0-4.06 

•-'t.74 

+5.42 
-4.06 

•-2.03 

69.8 

.o 

12 .1 

12.3 

.o 
.• o 

.o 

.o 

.o 

.o 
117. 

226. 

139. 

86.8 

39.l 

65.l 

34.7 

lt7. B 

n.o 
.o 

•-8.ao 
+-8.1'1 

+-41.1 

+-49.3 

•-24.6 

+-12.3 

+-20. 5 

•-20.5 

+-9.21 

+-78.l 

•-56.4 

+-39,l 

+-26.0 

+-21 .1 

+34.7 
-26.0 

+-11.0 

+-13.o 

•-26.0 

0 SIC/0 OMEGA CCMI 
MU BARN/STEF<AD 

<> 3.30 
a 2 . 90 

# lolO 

# 2 .20 

II 4.50 

• 4.20 

II l. 30 

• . o 

.300 

N • JOO 

.o 

.o 

. o 
# .BOO 

" • 500 

# .o 

• .o 

• .o 
i 2.80 

fl 5. 20 

# 3.20 

II 2.00 

II ,900 

# 1. 50 

# . 800 

1.10 

•• 3()0 

M ,o 

# .400 

# o'l OO 

•-.22 0 

·-· 200 

+-1.00 

+l.40 
-1. 30 

•-.600 

+-.300 

+-. 500 

+-. 500 

+-. 220 

•-.900 

+-.600 

+-.100 

•-.soo 

•.eoo 
-.600 

+-.300 

•-. 300 

+-.600 

f z NU"ERICAL VALUE FROM TABLE i z VALUE READ FROM OIAGRA" P: PR ELIMINARY DATA 
UNMARKEC CROSS SECTIONS, ANGlES AhO T VALUES ARE CALCULATED FROM THE QUANTITIES G1VEN BY THE AUTHORISI. 
ANGLES ARE IN DEGREES; CH ANO LA8 ARE CENTER-OF HASS ANO LABORATORY SYSTEM; E• • CM ENERGY. 

182 
182 

62 

62 

6 2 

62 

62 

62 

62 

62 

62 

62 

62 

62 

62 

62 
182 

62 

62 

62 

62 

62 

62 

62 

62 

62 



M2 0.9395 GEV 
"3 0.9383 CEY 
1'4 0.1396 GEV 

K 
GEY 

t.JO - 1.40 

1.40 - l.SO 

l .50 - 2.00 

3.40 

E• 
GfV 

2.03 

2.10 

67 

C122: GAMMA • NEUTRON ~> PROTON • Pt- IK > 1.20 GEVI ICONflNUEf'll 

1.4551-
1. 7194 

1.5641-
l. 8161 

l .osze-
1.8ess 

1.H8l­
l.''1324 

1.1580-
1.9472 

0.0587-
0. l4H 

o.uos­
o •. zt.85 

o.221s­
(l. 3794 

o.341e­
o.s310 

Q.4868-
0.6988 

0.6406-
0.9776 

o.ao1ts-
1.062 t 

Oa9716-
l.246S 

l.l427-
l.42S3 

1.3066-
1.5931 

l .4604-
1.1447 

1.5994-
1.8756 

l. 7l94-
l.9918 

t.81&7-
2.0601 

1.asas-
2.1oao 

1.9324-
2.12.u 

o.o64l­
o • .w2s 

0.1423-
0.3535 

0.2485-
0.5398 

0.3194-
0.7555 

0.5310-
0.9943 

0.6988-
1.2487 

0.8776-
1.5111 

l .0621-
1. 7735 

1.2465-
2.0279 

1.4253-
2.2666 

1.5931-
2.4824 

1. 1447-
2.6686 

1.8756-
2.8197 

1.9818-
2.93l0 

2.0601-
2.9992 

2.1oeo-
1.0221 

4l o.H40 
a o.65lO 
i 0.8176 
.. 0.9911 
~ 1.3956 

DIFFERENTIAL CROSS SECTION 

TH€ U. I MESON I 
CM LAil 

u ~0.00-
140.00 

U40.00-
150.00 

uso.oo-
160.()0 

#160.00-
170.00 

n 10.oo-
1ao.oo 
zo.oo-

3().00 
30 .oo-
40. 00 

f 4C.00-
50.v0 

50.00-
60.GO 

60.0<i-
70.00 

10.00-
ao.co 

80.00-
90 .00 

90.00-
100.00 

noo.00-
110.00 

010.00-
HO.CO 

u20.oo­
no.oo 

'130. oa­
l 4o. oo 

#140.00-
150.00 

U50.0C-
160.00 

#160.00-
110.00 

n1G.oc-
1ao.oo 

• 20.00-
30.00 

30.00-
40.00 

" 40.00-
so.oo 

50 .oc-
60. CO 

60.00-
7C.CO 

# 70 .oo­
ao. oo 

• eo.oo­
$O.oo 

• $0.00-
lCo.oo 

nco.00-
110.00 

010.00-
120.00 

020.00-
130.00 

#130.00-
140.00 

u40.oc-
1so.oo 

Ill so.oo-
160.CO 

'160.00-
110.00 

n 1a.oo-
uo.oo 

@ 30.00 
01 40. 00 
;;i 45.oa 
., ;o.ao 
iii 60.00 

93.02-
106. 8 

'106.82-
122. 5 

#122.54-
140. 2 

040.23-
159.6 

fl 59.62-
180.o 

# 9. 77-
14.110 
14.80-
20.0l 
20.0 l­
H. 46 
2 5 .46-
31. 24 
31.2'>-
37.43 
37.43-
44.16 
~4.16-
51.ss 
51.55-
59.17 
59. l7-
6'l.02 
6<; .02-
79. H 
19. 53-
H.58 
$1.58-
105.4 

UOS.43-
121. 3 

U.U.H-
139.) 

HH.24'­
l59.l 

#159.10-
180.o 
s.1s­

n.21> 
u.26-
11.94 

II 17. 94-
22.86 
22.86-
2llo09 

# 28.0'i-
33. 74 

# 33. 74-
39.91 

# 39.91-
46. 76 

# 46.76-
54.46 
54.4~ 
63.25 

II 63.25-
73.40 
13.40-
85. 28 

II 85.29-
99.27 

II 99.27-
llS.8 

U15. 77-
H5.0 

U34.9~ 
156. 7 

#156. 71-
180.0 
10.62 
14.39 
16.35 
18.37 
22.63 

0 SIG/O T 10 SIC/O Tl•IS-M••Zl••2 
MU BA~N/CEY••2 MU 8ARN•GEV••2 

.o 

.o 

4.74 

.o 

13.6 

n.o 
6.80 

8.04 

't.9S 

2.47 

.o 

.o 

3.09 

.o 

.o 

.o 

1.01 

1.02 

2.01 

l.St 

t.01 

2.01 

2.01 

.o 

•-6. 77 

+-6. 80 

+-4.1) 

+-2.'t7 

.. 9.28 
-8.64 

•-t.Sl 

•-1.<Jl 

•-1.0l 

•- • .504 

•-1.01 

•-1. 01 

l.51 •-1.0l 

l.Sl +-1.0l 

.o 

.o 
;) .713 -.150 
@ .303 +-.360E-Ol 
i .19S +-.4lOE-01 
OI .950E-01+-.230E-Ol 
~ .11oe-01+-.22oe-01 

.o 

.o 

30.4 

.o 

101. 

50. 3 

59.5 

68.6 

.o 

18. 3 

.o 

18.3 

22.9 

.o 

.o 

101. 

.o 

82.0 

61.5 

51.2 

10. 2 

30.7 

20.s 

10.2 

20.s 

.o 
15.4 

15.4 

.o 

.o 
29.1 

12 ·" 
1.96 
:J.ea 
2.90 

+-26.0 

+-43.4 

+-so. ::1 

+-32.0 

+-22.9 

+-1e.1 

•-22.9 

+-30.T 

•-15.4 

+-10.2 

•-lo. 2 

+-s.12 

•-5.12 

•-10.2 

+-10.2 

+-10.2 

•-30.1 

•-6.12 
•-1.47 
+-1.67 
+-.939 
·-· 898 

0 StG/O 0"EGA (CMI 
f.!U SAl\N/SfERAO 

• .o 

# .o 

.100 

' t.10 

II .o 

II 2.20 

# 2.10 

# 1.10 

II 1.30 

.eoo 

# 1.so 

•• 400 

• .o 

IJ .400 

II .O 

II .400 

II • SOO 

" .o 
II .O 

# 2.20 

• .o 
# l.60 

II 1.20 

" 1.00 

# .200 

II .600 

# .400 

" • 300 

•• 200 

II .400 

# .400 

# .o 
# • 300 

# .300 

' .o 
• 1.10 
• .o 

+- .600 

•-1.00 

+-1.10 

+- l. lO 

·-· 100 

•-. 100 

•-. 500 

•-.100 

·-· ~00 

•-.,.oa 

•-.400 

•-. 500 

>l.50 
-1.4-0 

+-.1>00 

+- ·400 

·-· 300 

+-. 200 

·-. 200 

+-. 200 

•-.1ooe oo 

•-.1ooe oo 

•-.200 

•-.200 

•-.200 

•-. 200 

·-. 600 

.317 •-.61>8E-Ol 

.135 +-.160E-Ol 
o86BE-Ol+-.183E-Ol 
• 423E-O 1+- .102e-01 
.316E-Ol•-.979E-02 

11 = NUMERICAl VALUE fROH TABLE i ~ VALUE REAO FROM DIAGRAM P = PRELIMINARY DATA 
UNMARKED CROSS SECTl~NS, ANGLES ANC T VALVES ARE CALCULATED FROM THE QUANTITIES CIVEN BY THE AUTHORIS>. 
ANGLES ARE IN DEGREES: CH ANO LAB ARE CENTER-OF MASS AND LA80RATORY SYSTEM; E• • CH ENERGY. 

REF 

62 

62 

62 

1>2 

62 

62 

62 

62 

62 

62 

62 

62 

62 

62 

62 

62 

62 

62 

62 

62 

62 

1>2 

62 

62 

62 

62 

62 

62 

b2 

62 

62 
4,. 
44 
44 
44 
44 



,.2: 0,9)95 GEV 
113: 0.9383 GEi/ 
~';: o.1396 GEV 

-T 
GEV02 

o .3HO 
ii o.t.5JO 

• Q. 8 116 
Ci Q,9971 .. 1.395b 

-T 
GEl/ .. 2 

o.u482 - o. 1187 
0.0535 • o. 1305 
0.0587 - 0.1't23 
v.0641 - 0.2025 
0.1070 - o.2on 
o.Ll87 - 0 .2278 
o. n us - o. 21,a~ 

o. 2J'iO 
o. 2'o4l 

o.11i21 - o.3535 
o.1a69 - o.3164 

o. 25"3 
o. 2071 - o. 3478 
o. 2278 - o.3794 
0.2853 - o.4429 
O.H85 - o.5398 
o.3164 - 0.4668 
0.3478 - o.5310 
0.3993 -0.5828 
o.4429 - 0.6406 
0.3791t - 0.7555 
o.4868 - o.t.988 
o.525S - o. 7320 
o.saza - 0.8045 
o.6406 - 0.8776 
0.5310 - 0.9943 
0.6998 - 1. 2487 
Q,8776 - l.5lll 

"2: o.9395 GEV 
~3: o.9383 GEV 
~4• 0.1396 GEV 

b8 

Cl22: GA"llA + NfUIRCN --> PROTON + PI- IK > 1.20 GEVI 

DIFFERENTIAL CROSS SECTI ON IT OEPENDENCf I 

2.00 GEV < K < GEV 3.40 

K €• s 0 SIG/0 T 
GE ii GE ii GEll .. 2 .. U f\ ARN/GEVU2 

1.1to z. 10 1, 21 a • ll) •-.tso 
3.40 2.10 1. ?.7 0: ,30~ +-.360E-Ol 
3,'tO 2.10 1 . 21 @ .t 95 •-.410E-OI 
l.40 z.1u 7 , 27 i1 .950 F. -Ol+-.230F.-Ol 
3,40 2.10 1. 2 1 (jj .110E- 01+-.22oe-01 

1.20 GEii < K < GEV 2.00 

K e• s 0 SIG/ O T 
GEV GEY G£V .. 2 l\U 8ARN/GEV••2 

1.20 - 1.30 1. 77 - 1.02 3.14 - 3.H 12. 7 +-7.'i8 
1.10 - 1.40 1.a 2 - 1.07 3.33 - 3.51 35.2 +-12.2 
1.40 - I.SO l.a1 - 1. 'l2 J.51 - 3. TO l3- 6 +-t!.04 
l. 50 - 2.00 l.92 - 2.15 1,10 - 4,&4 ti.Ob •-3.0 2 
1.20 - l.3G l. 71 - l.82 3.14 - J,33 lb. S +-7.48 
i.10 - 1.40 1.82 - l.87 3, 33 - 3.51 21. 1 +-a . a t 
J.40 - l. 5(1 1.87 - 1.92 3,51 - 3.70 n.o +-6. 80 

l.20 l. 77 ).14 26 . (J •-1. 73 
l.24 l.79 3. 21 21.9 +-1.51 

1.50 - 2.00 1.92 - 2.1s 3.70 - 4.64 6.04 ·-2.01 
1. 20 - 1.30 •• 77 - 1. 82 3.14 - J.33 n. 1 + 10. 5 

-9,TV 
1. 2'8 1. 81 3 , 29 20 . 1 •-1.59 

l. 10 - l.'10 l.a 2 - l.87 3, 33 - 3. 5 1 l3 - 5 +-&,Iv 
1.40 - 1.5() l .8 7 - 1.92 3.Sl - 3. 10 6 . 80 •-4 .33 
1.20 - 1.30 1. 71 - 1. 82 3. 14 - 3. 33 H. 4 •-8.98 
1. 50 - 2.00 l.92 - z. 15 3. 70 - 4.64 5. 04 •-1. 5 L 
1. 30 - 1.40 i.ez - l. 87 3. 33 - 3.51 6.i u •-4.0b 
1.40 - 1.so 1.87 - 1.'92 3. 51 - 3.7u 8. 04 •-4. 33 
1. 20 - 1.30 t. 77 - l.82 3, 1 .. - 3.)) q, 72 +-4.49 
l. 31l - t.4(; 1.02 - l. 87 1.n - 1. 51 lO. 2 +-4.74 
l. 50 - 2.(JC l.92 - 2.15 3,70 - 4.64 1. 0 1 +-1.01 
1.1to - l. !>O 1.87 - 1. 11 2 3 . 5t - 3. 70 4 . ? 5 +-3. 09 
1. 20 - 1.30 1. 77 - 1. 82 3. 14 - 3. 33 . (j 

i. lo - 1.40 1. 82 - 1. 67 3.H . 3.51 5. 4 2 •-3.39 
1.40 - 1.50 1.87 - l.92 3.51 - 3.70 9. za +-4, )3 

1. 50 - 2.0(J 1-92 - 2.1s 3.70 - 4.64 '\.02 ·-1.01 
l.50 - 2.00 1.92 - 2.15 3.70 - 4.64 2.01 +-1.01 
t. 50 - 2.00 l-92 - 2.15 3.70 - 4.64 l. 5 1 +-.504 

c122: GAM14A + NEUTRO N --> PROT ON • Pl- ( K > 1. 20 cev1 

CIFFERENTIAL CROSS St:CllON I BACKWA RD Pf\OOUCT ION) 

ICDNTINUEDI 

to S!G/O Tltt S-Mt•21*•2 REF 
l'U F!A RNtGEl/'U2 

29.t •-b.12 44 
12. 4 • - 1.47 44 
7.96 • - 1. b1 41\ 
3.88 •-.939 "4 
2-'~0 +-.698 4'1 

10 SIG/D Tl•IS-~••21••2 REF 
I'll! llARN•GE Y••2 

69.8 •-41.1 62 
226. • - 78.1 62 
101. •-5 9.5 62 
a2.o •- 10. 7 62 
90.4 +- 41. l 62 
139. +- S6.4 6 2 
96.l •-50.3 62 
132. +-B .80 182 
119. +-6.19 IA2 
61.5 •- 20. 5 62 
165. +H,S 62 

- 5).3 
117. +-9. 21 182 
86.8 •- 39. l 6 2 
50 .3 •-lZ.O 6 2 
173. •-49 .3 62 
51.2 • - 15.4 6 2 
n.1 •-26.0 6 2 
59. 5 +- 32.0 62 
53,4 •- 24. 6 62 
65.t •-30.4 6 2 
10.2 •-10. 2 6 2 
lb.6 •- 22 . 9 62 

. o 6 2 
3'>.7 +-21.1 62 
66.6 +-32 .o 62 
30.7 •-10.2 6 2 
20.5 +- 10. 2 62 
15.4 •-5.12 6 2 

ICONTINUErll 

K > 1.20 f;F,\I 

)\ E• s -u 0 S IG/0 U TflETA IBARY(INI 0 SIG/0 014EGA CCIII 

GEV GEY GEV .. 2 GEYU2 14U 8ARN/GEV .. 2 c ~ LAB 14 U SARNI 

1.20 - 1.30 l· 71 - 1.02 3.14 - 3.33 -Q. 242 --0.215 .o # o.o - 10.0 o.o - "· l • -0.230 --0.175 .o N 10.0 - 20.0 ... 1 - 8.3 ' -0.194 --0.110 .o # 20.0 - )0.0 s.1 - 12.'o # 

-0.135 --0.021 3, 7,, +-3. 74 # 30.o - 40.0 12.3 - lb. 7 #.500 
-0.055 - 0.088 5,99 •-3.74 II 40.0 - so.a 16.4 - 21.0 •• aoo 
0.043 - G.214 .o # 50.0 - 60.0 20.7 - 25.4 • 
o.157 - 0.354 . o I bO.O - 10.0 25,\ - 29.9 ' o.2e1 - O.S03 • o ' 10 .0 - eo . o zq.s - '34.6 • 
0.41 e - 0.657 z. z,, .. -2.24 • 80~0 - 90.0 34, 2 - 39,4 1,300 
o. 556 - o. 811 z. 24 +-2.24 • 90.0 -100.0 18.9 - ,,. .... 3 1.300 

1.30 - l.40 J.82 - 1.87 3.33 - 3.51 -0.228 --0.201 .o II o.o - 10.0 o.o - 4.1 # 

-o. 21 5 --o. l 58 1,45 +-6. 77 # lO.O - 20.0 4.0 - 8. l Nt.10 
-0.175 --o.ost. 4.14 •-4.06 # 20.0 - 30.0 s.o - t2.3 #. 700 
-o. uo - 0.012 .o # 30.0 - 40.0 12.1 - 16.4 • 
-0.021 - 0.132 .o II 40,U - 50.0 16.2 - zo. 7 • 

o.oee - 0.211 6. 1 0 •-4. 06 • so .o - 60 .0 20.4 - 25. l •• 900 

# m NU~ERICAL VALUE fROM TABLE i = VALUE READ FRCM DIAGRAM P • PRELl~INARY DATA 
UNMARKED CROSS SECTIONS, ANGLES ANO T VALUES ARE CAlCULATEO FROM TH E QUANTITIES GIVEN BY THE AUTHORISI. 
ANGLES ARE IN DEGREES; CM ANO LAB ARE CENTER-a~ ~ASS AND LABCRATORY SYSTEM; E• s CM ENERGY, 

.o 

.o 

.o 

.o 

.o 

.o 

.o 

.o 

.o 

STE RAO 

+-,500 
•-. s oo 

+-.100 
•-.300 

+-1.00 
•-.600 

+-.600 

REF 

62 
62 
62 
62 
62 
62 
62 
62 
62 
6Z 
62 
62 
62 
62 
62 
62 



6~ 

Cl22: GAl!llA + NEUTRON --> PROTON + Pl- I K > 1.20 GF.VI !CONTINUEOI 

MZ: o. 9 395 GEV 
I'): 0.9383 GEV 
114: 0.1396 GEV 

OlffERENTIU CROSS SECTION I BACKM.loflO PR OOUCTTONI K > 1.20 GEV 

K E• s -u 0 STG/D U T~ETA (II AR YON I 0 STG/0 OMEGA 4CMI 
GEV GEii GEV02 GEV .. 2 MU 8ARN/GEV .. 2 C"I LAA "IU 6ARN/ STE RAO 

1.30 - 1.40 1.e2 - l.87 3.33 - 3.SI o. 214 - 0.424 2. 71 •-2 . 03 • 60.o - 10.0 24.1 - 29.5 .... oo +- .100 
0.354 - a.see .o II 70.0 - eo.o 29.2 - v..2 ' .o 
o. 503 - 0,757 2..03 +- 2.03 # 80.0 - 90.0 33.8 - 38.'l f.lOO •-.300 
0.657 - 0.926 7.45 +5.42 • 'ilo.o -100.0 38 .5 - 41.9 u.10 +.eoo 

-4.06 -.t.00 
l.40 - l.so 1.87 - 1.92 3. 51 - 3. 7C -0.216 -o. le'l .o # o.o - 10.0 o.o - 4.0 # .o 

-c.201 --o. 2'11 13.6 +9.26 • 10.0 - zo.o 3.9 - a .o JZ.20 H.So 
-8.64 -1.40 

-0.}58 --0.063 .o # 20.0 - 30.0 7.9 - 12.1 # .o 
- o.086 - O.C43 • o ' 30.0 - 40.0 1\,9 - 16.2 • .o 

0.012 - o.111t 3.09 +-3.09 # 40.0 - so.o 16.0 - 20 .4 11, 500 +-.500 
O.J32 - 0.326 2.47 +-2 .... 1 II so.a - 60.0 20.1 - 24.7 •• 400 +-.'iOO 
o. 271 - Oo494 .o • 60.0 - 10.0 Z't. 4 - 29.2 ' .o 
0.'<24 - o. 672 2."7 •-2.'t7 • 10.0 - eo.o 20.a - 33,e f,400 +-.400 
o. 588 - o.e57 .o ' 80.0 - 90.0 33,4 - 39.5 # .o 
0.151 - lo0"1 2.H +-1.86 # 90.0 -100.0 38.1 - 41.4 •• 40() •-. 300 

lo50 - z.oo 1.92 - 2.15 3.70 - 4.64 -O.Z05 --0.141 .o ' o.o - 10.0 o.o - 3.9 • .o 
-0.189 --a.on s.s. •-3.02 • 10.0 - zo.o 3.7 - 7.9 ft. to +-.600 
-0.141 - 0.039 . o • 20. 0 - 30-0 f.4 - 11.9 • .o 
-0.063 - C.t90 l. 51 +-1.01 # 30 .0 - 1,0.0 tt .1 - 16.0 #.300 +-.200 
o.o.iol - 0.376 1 • .51 •-1.01 • 40.0 - 50.0 14.9 - zo.1 #olOO •-.200 
0.114 - 0.592 .o • 50.0 - 60.0 is.a - 24.4 # .o 
0.326 - o. 811 2.01 +-t.Ol • 60.0 - 10.0 22.'~ - ze.e .... oo +-.zoo 
o.491t - 1.085 2.01 +-1.01 • 10.0 - eo.o 27.l - 3).4 #,400 +-. 200 
o.672 - 1- 341 2.01 +-.50't • 80.0 - 90.0 31.5 - 38. l •• 200 +-. lOOf 

Cl22: GAM"IA + NEUTRON --> PROTON + P!- CK > 1.20 GEVI ICONTINU ED I 

M2: 0.9395 GEV 
l'J: 0.9383 GEV 
~4: Oo 1396 GE\/ 

RATIO CF CROSS SECTIONS FOR TRA~SVERSE ANO PARALLEL 110 THE PRODUCTION PLANEI POLAAIZEO GAM~AS 

I< E• -T Tl<ETA ( l'IESGN I AeSIG TRANSVERSE s~s1c; P.ARAUEL 
GEii GEii GEV .. 2 CM LAB 14-Bl/IA+81 All A+el 8/!A+BI 

3.00 2.55 ., o.uoo 19. 56 7,231 ..... 0.0400 +- Z.82 +-1.061 .i0.510 +-.220 0 .755 +-.110 0-245 
Ql 0.2300 25. lS ~.34~ ·- o.0450 +- 2.50 •-.9555 010.190 +- .110 0.595 •-.A50E-Ol 0.,.05 
iii C.4000 33.36 12. 54 ·- iloilOO +- 4.12 •-1.863 al-. 290 +-.180 0.155 +- .900f-Ol 0.6'i5 
ii 0.6000 41. 17 15.68 

+- 0.0600 ·- 2.15 +-.8825 a- . 9SOE-Ol+-. t 7o 0.452 •-. 850E-Ol 0,541 
ii) 0.8500 49.'18 19.11 ·- 0.1100 +- 5.26 •-2.276 Ol0. 320 •-.200 0.660 •-. lOOE 00 o. '340 
il 2.2000 5'i.63 23. 7l 

+- 0.1000 +- z,74 +-1.273 ao. 130 ·-- 195 o . 565 •-.975E-Ol Q.435 
a 1-5000 67.54 21.52 ·- 0.1000 +- 2.55 +-1.274 ao.675 +-. 220 o.8H +-.110 0.163 
41 108000 75.CJ 31.40 

+- 0.1000 ·- 2.44 +-1.314 110. 530 ·-·250 Q.765 •-.125 o. 235 
3.41 2.10 • 0.2000 21.76 7.630 JO. 340 +-.150 0.670 +-.750E-Ol o. 330 

fj 0.4000 30.97 10.98 ·-·zoo •-.zoo 0 .400 +-.tOQE 00 0.1>00 

I s NU"ERICAL llALUE Fii.OH TABLE ; : VALUE READ FROM OlAGRAM P ~ PRELIMINARY DATA 
UH"liRK EO CROSS SECTlOHS, ANGLES Af'iO T VALUES ARE CALCULATED FROM THE QUANT IT I ES CJVEH BY THE AUTHOl'I SI. 
ANGLES ARE IN D~GREES; CM ANO LAB ARE CENTER-OF HASS AN D LABORATORY SYSTE~; E• * C~ ENERGY . 

•-.110 

+-.850E-Ol 

+-,900E-Ol 

+-.850E-Ol 

+-.1ooe oo 

+-.975E-Ol 

·- .110 

+-.125 
+-,750F-Ol 
+-.lOOE 00 

00 

REf 

6Z 
62 
62 
62 

62 
62 

62 
62 
62 
62 
62 
62 
62 
62 
E>l 
62 
62 
62 
62 
62 
62 
62 
62 

REF 

116 

116 

116 

ll6 

116 

\16 

116 

116 
118 
118 



1o12 0.9195 GEi/ 
/11 0.9361 GEV 
1'4 o. 1396 GEii 

70 

C122: GAl'"'A + NEUIROl'I --> PRCTON + Pl- CK ) 1.20 GEVI (CONTINUEOI 

POLARllEO GA~MAS IOIRECTION Of POLARIZATION IS WITH RESPECT TO THE PRCDUCTION PLANE I 

~ s RATIC ISIGfTRA~SVERSEI - SIG(PARALLELll/ISIGCJRANSVERSEI • SIGIPARALLELll 
IT OEPENOENCE I 

1.co GEY < K < GEV l.41 

-T K E• s 'l 
CEV .. Z GEY GEi/ GEV••l 

3 0.1400•- 0.0400 3.00 2.55 6.52 iiu.510 +-.220 

• o.zooo 3.41 2.10 1.2'1 #0. HO •-.150 
i 0+2300•- 0.0450 1.00 2.55 6+52 iiO .190 •-.110 .. 0.4000•- 0+ 110!1 ).OU 2+55 6.!\2 r.290 •-.180 

II 0.4000 3.41 2.10 7.29 4'-.200 •-.200 
i 0.0000•- 0.0600 3.00 2.55 6.S2 1-.950E-Ol•-.110 

o. a soo+- a. HOO 1.00 2.55 6.52 410. 320 •-.200 
~ 1.2000•- 0.1000 3.00 2.55 6.52 ~o.uo +-.195 

" l. 5000+- 0.1000 1.00 2.55 6.5Z 0:0 .6 7 5 •-.220 
il 1.8000•- 0.1000 1.00 2.55 6.52 Ci:0.53C +-.25() 

C131: GAMMA + CEVTERO~ --> NE~TRON + NEUTRCN + Pl+ 

1!2 0.939S GH 
1'3 0.9381 GEV 
114 o.1396 GEY 

AND 

c12z: GAl""A • NEUTRON -> PROTON • Pl• lK > l.20 r.Evl 

REF 

ll6 
118 
116 
116 
118 
116 
ll6 
lH 
116 
lt6 

H.ONTI NUE 0 I 

DlffERENTIAL CROSS SECTION: PATIO Pl-/Pl+ ANG IP+,01/!Pl•,PI 

f( 

GEV 
Tt-E TA I "4E SON I 
CM LAI! Pl-/P I• (Pl+ - Pl-I/IP[+ •Pl-I IPl+,01/IPf+,PI 

1.20 

1. 2't 
1.20 
1.30 
1 • .iio 
1.55 
1.10 
2.t.o 
}.04 
3.05 
3~00 
3.15 
3.16 
3.17 
3.26 
3.21 
3.36 
3.31 
3.38 
3.40 

3.41 

3.48 
3.59 
s.oo 

l.79 
1.s1 
1.a2, 
1.87 
1.95 
z.02 
2.4(1 
2.57 
2.57 
2.59 
2.6l 
2.61 
2.62 
2.65 
2·65 
2.68 
2.69 
2.69 
2.10 

2.10 

0.0000 
0.2340 
0.2441 
0.2543 
c.oooo 

$ 0.0000 
$ 0.0000 
s 0.11000 
# C.0970 

0.72l7 
0.1244 
0.1211 
0.7514 
o. 754 l 
0.7568 
0.7812 
o.7839 
0.9083 
0.8110 
0.8137 

# Ci.0030 
·- 0.0010 

# o.01zo 
II 0.0480 
II 0.0960 
II 0.1900 
11 Q.2cioo 
# c. 3900 

0.3159 
a.so1s 
0.6565 
0.8219 
1.0024 
1.4030 
1.8463 
2.3188 
Z.8061 
o.a4a9 
c.e101 

I 0.006C 
._ 0.0020 

- 0.01'<0 
" o.ono 
" 0.1000 • 0.2000 
• 0.3000 
• 0.3900 
# 0.6000 

c.oo 
45.00 
45.00 
45.00 
o.oo 
u.oo 
o.co 
o.co 

17.66 
QI 45.CO 
<I 45.00 
~ 45.(;0 
Ql 45.CO 
iii 4 5. co 
01 45.oC 
iii 45.0C 
Q) 45.00 
<il 45.CO 
., 45.(10 
d> 45.CO 

l.~5 

·- Ci. 44 
5.H 

10. 61 
15.0t 
21.24 
26.32 
30.~2 

Ql JO.QC 
• 35.CO 
$ 4G.CO 
irl 45.00 
iii 50.00 
<ii 6G.OO 
01 7c.vc 
iii 80.0C 
irl ~o.oo 
~ 45.(,0 
QI 4'.i.-00 

3.03 
•- c.51 

4.6~ 
... l6 

12.lcO 
11.51 
21. 51 
24.64 
3C.f:9 

.4767E·Ol 
2'<.~5 
z,.. za 
24.0 I 
.4400E-Ol 
.4086E-Ol 
.o 
.o 
e.926 
11.11 
17.14 
I 7. 12 
te. o; 1 
Ii>. 69 
l6.e1 
16.67 
16.64 
lb45 
16.4~ 

16.41 
.'l218 

•-.1538 
1.845 
3. 7 C2 
5+256 
7.453 
9.2ee 
10. 86 
10.62 
12.46 
14.H 
16. 35 
18. 3 7 
22,63 
27.27 
32.41 
39.lE 
16.20 
15.99 
• ea 10 

•-.1480 
1+356 
2.742 
J.c40 
s.1 n 
6.376 
1. 307 
9.174 

o. 780 
0.700 
0.830 
0.880 

1.00 
C.960 

1.01 
1.0'l 

NO. 64 7 

;;:o.450 
c;a. 410 

.;;o. 430 
~o. 410 
~0.430 
@o. 350 
~o. 420 
;;:o. 440 
o0.44LI 

II l.02 
110. 861 
110. 771 
#0. 65 0 
#0. 55 3 
#0. 48l 
110.304 
410.J60 
o:o. 370 
c;o. 380 
G:0.420 
O:O.'ilO 
<i'0.580 
ao. 590 
ao.860 
OI0.780 
ao.560 
a:o. 110 

#0.981 
#0. 959 
#0. 754 
#O. 589 
10. 48 8 
fO. 3SO •o. 268 
110.331 

+-. 900 E-0 l 
+-.600E-Ol 
•-.tOOF 00 
•-.12u 

·-· l10 •-.1ooe oo 
+-.llO 
•-.120 
+-. 720E-Ol 

+-.SOOE·Ol 
•-.600E-Ol 

•-.400f-01 
+-.600E-Ol 
+·.4UOE-Ol 
+•.600E•Ol 
+-. 500 F-0 I 
+-.400E-Ul 
+·.50uF.-Ul 

•-.870F-Ol 
•- • 6 70E-Ol 
+-.590E-Ol 
+-.490E-Ul 
+-. 440E-C.l 
+-.410E-Ol 
•-.240E·01 
+-. 300E-Ol 
•-.4UOF-Ol 
•-.4UOF-Ol 
+-.300E-Ol 
•-.700E-Ol 
•-.1ooe-01 
+-.8UOE·Ol 
•-.200 
•-.140 
+-.600E-Ol 
+-.lOOE 00 

+-.980E-Ol 
·-· 750€-01 
+-.blOE-01 
+-.4SOE-Ol 
+-.390F-Ol 
•·.290E-Ol 
+-.230E·Ol 
+·.330E-01 

c.124 •-.568f-OI 
~.176 +-.415f-Ol 
Q.929F-Ol+-.597E-Ol 
0.638F.•Ol•-.619E-Ol 
o.o •-.550E-OI 
o.204F.-01+-.52lE-01 
-.497E-02•-.S4SE-Ol 
-.431E-Ol•·.549E-Ol 
0.214 

ti. 379 
U.418 

o.399 
0.361 
0.399 
o.481 
0.408 
0.389 
o. 189 

+-.531E-Ol 

+-.476f-Ol 
+·.604E-Ol 

+-. 391E-Ol 
•- • 555E-Ol 
+-. 391E-01 
+-.6 58€-01 
+-.496E-Ol 
•-· 386E-Ol 
•-.48ZE-Ol 

-.794E-02+-.4Z8f-Ol 
0.747E-Ot+-.367f.-Ol 
0.129 •-.376€-01 
o.212 +-.l60E-Ol 
o.26H +-.36SE-Ol 
o.350 •-.373E-Ol 
o.534 +-.2e2e-01 
0.471 •-.324E-01 
o.460 •-.42hE-01 
0.449 •-.420E-01 
o ... oe •-.29ee-01 
Q.418 +-.704E-Ol 
0.266 +-.561E-Ol 
0.258 +•.63lE-Ol 
u.1s1e-01+-.116 
0.124 +-.884E-Ol 
0.282 +-.491E-Ol 
0.170 +-.694f·Ol 

0.857E-02+-.498E-Ol 
o.209f.-Ol+-.39lE-Ol 
O.l40 +-.397E-Ol 
o.z~q •-.35t.e-01 
o.344 +-.352E-Ol 
0.481 +-.~18E-Ol 

0.577 +-.286E-Ol 
o.501 +-.37~E-Ol 

o) l. lJ 

ao.9so 

@0.970 

110.618 
•o. 799 
#0.880 
•0.897 
10. e 59 

" l.oo 
N 1.04 

@0.<!50 
;iO .. no 
ii I. 12 
@o.91\0 

10. nt 
1110.s21 
#0.890 
10.891 
110.917 

110.899 

+-.600E-Ol 

•-.600E-Ol 

•-. 9 OOE- 01 

+-.900f-01 

+-. 560E-Ol 
+-.610E-Ol 
+·.680E-Ol 
+-.690E-01 
•-.6 70E-Ol 

•-.760E-01 
+- .900E-Ol 

•-.600E-Ol 
+-.900E-Ol 
+-.lOOE 00 

·- .140 

.. -.560E-01 
+-. 720E-Ot 
•-.690£-01 
•·· TTOE-01 
•-.e1oe-01 

+-.920E-Ol 

157 
182 
182 
182 
157 
157 
157 
157 
66 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 

66 
66 
66 
66 
66 
66 
66 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 

66 
66 
66 
1>6 
66 
66 
66 
66 

#~NUMERICAL VALUE FROM TABLE ~ 2 VALUE REAO FROM OIAGRA~ P ~ P~ELIMINARY OAJA $ ~ FOR OETAJLS SEE REfFRENCE 
UNMARKEC CROSS SECTIONS, ANGLES ANO T VALUES ARE CALCULATFO FRCM THE OUANTITIES GIVEN BY THE AUTHORCSI. 
ANGLES ARE IN DEGREES; CH ANO LAB ARE CEtHER-Of MASS ANO LABORATORY SYSTEM; E• " CM ENERGY. 
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ClH: CAHMA + DEUTERON --> NEUTRON + NEUTRON + Pl• 

112• 0.9395 GE\/ 
113: 0.9381 GEV 
'"•: 0. 1396 GEY 

I( e• 
GfV GEV 

6.00 3,49 • # 
8.00 3,9q 11 

# 

' ' ' • • • 
' • • • 
' 16.00 5.56 ~ 

• • 
' • # 
# 
# 
ti 

• II 
# 

• # 
II 

142: 0.9395 GE\I 
113: 0.93S3 GEV 
1'4: 0.1396 GEV 

_, 
GEV•*2 

o.ooou 
# 0.0000 

0.0030+- o.oow 
# o.ooso 

• 0.0060•- 0.0020 
# 0.0100 
• 0.0101> 
# 0.0120 
# O.DHO 
, 0.016() 
, 0.0200 
• 0.0240 
# 0.0400 
' 0.0400 
# 0-0480 
N 0.0510 
# o.osoo 
• o.oaoo 
# o.o96o 
• o.ono 
• 0.0980 
, 0 . 1000 
• o. 1200 
# 0.1200 
• 0.1600 
II Q.1600 
N 0.1900 
# o.zooo 
II O, Z900 
II 0.3000 
II 0.3000 

ANO 

c12z: GAii.NA + NEUTRON --> PAOTON • Pl- ( K > 1.20 GEVI l CONT ltlUEO I 

DIF FERENTIAL CROSS SEC rTON• RATI O Pl-/Pl+ ANC lP+, 0 1/IP(+,PI 

-T HIETA I ME SON I 
GEV .. •Z CM LA8 Pl-/Pl+ (Pl+ - PI-1/(Pl+ +Pl-I 

0.0980 n.12 3.ooc 10. 602 +-.500E-Ol o.246 +-.390E-Ol 
0.3000 19. 52 .5.299 #0.282 +-.360€-01 o.s6o +-.438E-01 
0.0000 0.11 • 39956-0l ' 1.17 •-.11>0 -.783E-Ol+-,680E-Ol 
0.0106 3.13 • 7372 • 1.05 +-. SOOf-01 -.244E-OL+-.3SIE-Ot 
o.ozoo 4.30 1.013 10. 910 +-.6\lOE-01 o. 31>lf-Ol+-,322E-Ol 
0.0400 b . 09 1,433 ,o. eoa +-.5BOE-Ol 0.101> +-,HSE-01 
o.0801J 8 .62 2. 0 30 10. 569 +-. 420E-OI 0.275 +-. H lE- 01 
0.1200 10.56 2o't90 #O.'t75 •-. 360E-O l 0.356 •-. J3 lE-Ol 
0. l600 12.20 2.6H ~o. 435 +-, 't90E-Ol (J.39't +-.476F-Ol 
o.looo 16. 73 3.%1 #0.299 +-. 240F.-Ol o.s4o +-. ?.04E-O l 
0.4500 20.52 4.876 110.301 +-.zsoE-01 0.535 +-.HOE-01 
0.6000 23.H 5.660 110. )ij(I +-.430E-Ol 0.'149 +-,452E-Ol 
o.eooo 27.48 6.563 #0.435 +-.540E-Ol t).394 +-.524E-Ol 
1.0000 30.80 7.'t\3 #0. 5't't •-. HIO f-01 0.295 +-.567E-Dl 
t.3000 35.25 8. 546 #U.60't +-. 830E-Ol 0.247 +-. 645F.-Ol 
0.0000 o.oo .o 0.988 +-.152 0.&04E-02+-. 769E-Ol 
0.0050 1.50 .2531 • } . 03 +-.160 -.138E-<ll+-.77BE-01 
0.0100 2.12 . 35eo 10.959 •-.112 ~.209E-O l +-.594E-01 

0 .0160 2.68 • ...s2q ' 1.12 +-.120 -.575E-01+-,533E-OI 
0.0240 3.29 .5548 #Q.179 +-.110 0.124 +-,695E-Ol 
0.0400 4.24 • 7164 #0· 712 • - .550E-Ol 0.11>6 +-,375E-Ol 
o.oeoo 6.00 1.014 10.'tBO +- .390£-01 0.351 +-. 356E-Ol 
0.1200 7.l5 l.24J #0+432 +-.400E.-Ol 0.397 +-.390E-Ol 
0.1600 8.49 1.436 M0.336 +-. 30vF-Ol 0.497 +-.336€-01 
0.300(, tl.6'1 1. 97 l #O.:n1 +-. lSOE-Cl o.sa3 +-.3l6E-Ol 
0.1500 H.26 2.420 110. 421 +-. HOE-01 0.407 +-. 366E-Ol 
o.i.ooo 16.'t9 z.so1 #0." 71 +-. 390E•O l 0.360 •-. 36tlf.-O I 
o.eooo l~-06 3. 2~6 #0. 524 +-.520 E-<l l o . 312 +- .'t't8E-Ol 
1.0000 21. 33 3.MI 110 . 636 +-.740E-01 0.222 +-.553E-Ol 
1.3000 2't· 31 '4.174 110 . 56'l • - .920 €-01 0.215 +-.7't7F-Ol 

Cl22: GA~HA + NEUTROH --> PROTON + Pl- ( K > L • 20 GEV I ICONTINUEOI 

I( 

GEV 

16.0(J 
a.oo 
3.'t<i 

16.00 
s.oo 

16.00 
e.oo 
3,'tO 
5.00 

16.00 
e.oo 

16.00 
0.00 

16.00 
3.40 
s.oo 
R.oo 

16.00 
3.40 
2.&0 
6.00 
5.0o 
8.00 

16.00 
e.oo 

16.00 
3 .'tO 
5.00 
l.'tO 
5.ou 
6.oo 

RATIO (-1/t+I If OEPENDENCf.l 

2.00 GEV < K < GF.V 16.oo 

5.51> 
3,qq 
2. 70 
S.56 
3.21 
5.56 
3.99 
2.70 
3. 71 
s. 56 
3,99 
5.56 
3.99 
5.56 
2.10 
3,21 
3,99 
5.56 
2.10 
2.~o 
3.49 
3.H 
3.99 
5.56 
3.99 
5-56 
2.10 
'3. 21 
2.70 
3,21 
3.49 

s 
GE V .. •Z 

30.95 
15.92 
l.27 

30.95 
10.28 
30.95 
15.92 
1.21 

10.28 
30.95 
15.92 
30.95 
15.92 
30.95 
1.21 

10.28 
15.92 
30.95 
1.21 
5.17 

12.16 
10.28 
15.92 
30.95 
1.5.92 
30.95 
1.21 

10.28 
1.21 

10.28 
12.16 

#0.988 
# l. 1 7 
# 1.02 
# l.Ol 
#0.<183 
#0.95'1 
# 1.05 
#0.861 
-0.959 
, i.12 
#0.930 
#0. 779 
#0.808 
#0. 712 
110.171 
#O. 754 
#0. 569 
10. 480 
#0.650 
10.6"7 
J0.602 
.0.589 
#O • .ot75 
110 .432 
#0.435 
#0.336 
#0.553 
#0.488 
-O.'t82 
#0. 350 
#0.282 

R 

+-.15 2 
+-. l6U 
+-.870E-Ol 
•-.160 
•-,980E-Ol 
+-.112 
+-.eooe-01 
t-.670E-Ol 
+-. 7SOE-Ol 
•-.120 
•-.600 E- Ol 
·-· 110 +-. 580F.-O 1 
+-.550 E-O t 
+-.590 E-D l 
+-.61o e-o t 
+-.420 E-O l 
+-. 390€-01 
+-,490E-Ol 
•-.12oe-01 
+-.sooe-01 
+-.450F-Ol 
+-. ~i.o e-o 1 
•-.,,OO E-01 
+-. 490E-O l 
+-.300E-Ol 
+-.'t'tOE-0 1 
+-.390E-Ol 
+-.410E-Ol 
+-.290E-Ol 
•-. 360€-01 

REF 

a~ 

83 
66 
ill 
66 
B~ 
83 
66 
1>6 
83 
81 
BJ 
83 
83 
66 
66 
a1 
83 
66 
66 
66 
66 
83 
93 
93 
81 
66 
66 
66 
66 
66 

IPl+,01/lPl+,PI RF,F 

#0.950 +-,830E-Ol 66 ------ b& 
@Q,810 +-. l 40 83 
OI0.820 +-. SOOE-Ol 83 
.;io.e5o +-, lOOE-01 IB 
410.800 +-, 700~01 83 
410. 950 +-.lOOF 00 8 1 
Ol0.950 .._, lOOE 00 83 
OI0.910 +-,SOOE-01 83 
Ol0.'l50 +-, 1ooe-01 83 
GI0.950 •-,900f-Ol 83 
OI 1.oa •-.160 83 
@ 1.}3 +-.230 83 
@ 1.1 5 +-.110 83 - --·-- 83 
Ol0.'160 ·- .190 83 ---- -- 83 

-----·- 83 ----- 83 
110.aao +-.8ooe-01 83 ----- 83 
OI0.950 +-.'IOOF.-01 83 
OI0.970 •-.tooe 00 83 
OI0.660 •-.110 83 
Q)Q.970 +-.tOOE 00 IH 
ii) 1.18 •-.170 83 .. 1.09 +-.160 83 
iii 1.07 +- .160 81 
a l.09 +-.190 83 - ---- 113 

M - NUMERICAL VALUE FROM TABLE • = VALUE READ FROH OIAGAAM p = PRELIMINARY DATA ' = FOR DETAILS see REFERENCE 
UNHARKEC CROSS SECTtOHS, ANGLES ANO T VALUeS ARE CALCULATEO FROM THE QUANTITIES GIVEN 8Y THE AUTHORISI. 
ANGLES ARE IN OEGREESi CM AND LA8 ARE CENTER-OF ~ASS ANO LABORATORY SYSTEM; E• • CM ENERGY. 



72 

Cl22: GA~~A + NEUTRON --> PRCTON + Pf- IK > t.20 GEVl I l:ONTI NU EO I 

112: 0. 9 395 GEY ,.3, o . 9383 GEY 
114: Q.1396 Gf\I 

R " Rlll!O 1-1 II +I IT OEPENDENCEI 

2.00 GEV < K < GEV 16.00 

-T K E• s R l!FF 

GfVU2 GE\I GEV GE VU2 

# 0.3000 a.oo 3,99 15.92 #0. 299 +-, Z40E-O t 6~ 

# o. 30tl0 l6.00 5. 56 30.95 #0. 3 H +-. 260E-Ol 63 
0.3759 l.41 2. 1 0 7.29 o .H.o +-. 300E-Ol 44 

• 0 .3900 3.40 2.1c 7,27 •0.)04 +-.240 E-Ol 66 

# o.3900 s.oo ). 2 1 l0,2R ir0.268 +-.BOE-01 66 

• 0.4500 e.O(J J.99 15 .92 10.101 +-,260E-Ol 83 
# 0.4500 l6.00 5.56 ) U.'95 #0·42l +-,370F-Ol 83 

o. 5075 3,41 2.10 7.29 0.370 +-,400E-Ot 4'+ 
II 0.6000 5.00 3, 2l 10.28 -o. 331 +- , 330E-Ol 66 

• 0.6000 s.oo 3 .<19 15.92 #C.180 +- , 430E-Ol 8 .3 

• 0.6000 16. 00 5. 56 30.95 ~0.411 +-, 390 F-O 1 83 

0.6565 3,41 2.10 7.29 0.380 +-,400E-Ol 44 
o.7244 .3.05 2.57 bob I 0.4')0 +-.500€-01 44 
0.1211 3.06 2.56 6.63 0-410 +-,600E-O 1 44 
o. 7S"1 3.16 2. 6l 6 .82 O.HO +-,400E•OJ. 44 
o.7568 3. lJ 2. 62 6 .84 Q.470 +-,600E-Oi 44 
0. 7812 3.26 2 .65 1.0 1 G.4~0 +-,400F.-O l 44 
0.7839 3,27 2 .65 7, 0 3 a .HO •-.l>OO E-01 44 

II o.aooo s.oo 3.99 1 5. 92 • O· 435 +-. 540E-Ol 83 

• o.sooo 16.00 5. 56 30.95 #0.524 +-, 520E-Ol 83 

0.8083 1.36 Z.68 1.20 0.420 +-.SOOE-01 44 
0.8110 3,37 2.6Y 1.22 0.4'.0 •-.400E-Ol 44 
0.8137 3.38 2. 69 7. 2 3 0.440 +-.500 E-Ol 44 
0.8219 3.41 2.1 0 7. 29 0 .420 +-, 100E- Ol 44 
o.8409 J.48 2.12 7.42 o. 560 •-.l>OO E-01 44 
0,6707 3.59 2.16 7.63 0 .110 •-.IOOE 00 4ft 
1.0000 a.oo 3,99 15 .92 •o. 544 •-.1ooe-ot 63 
1.0000 16.00 ::>. 56 J 0.95 #0. b l6 +-,740E-OI 83 
1.0024 3.41 2.10 1.z9 c.410 •-. 700 F-0 I 44 

# l. 3000 a. oo J.'l9 15.92 ,O . bO<t +-, 8 30E-Ol 8 3 

' '· 3000 ii..oo 5 . 56 30 .95 J0.56 <; +-.920E-<ll 8 l 

I.lo030 3.41 2.10 7.29 0. 5 00 +-,l llOE-01 44 
1. 8463 J.41 2.10 7,29 c.s'lo +-,SOOF.-01 44 
2. 3166 3,41 z.10 7.29 o. tl60 •-.zoo 44 

1. 20 GE\I < K < Gf V 2. 00 

-r K E* s R RF.F 

<?EV••2 GEV GEV GE \1+*2 

s 0.0000 1.10 2.0 2 4,08 # 1.09 +-.1 20 157 
s 0.0000 l.55 1. 95 3. 80 • 1. 01 +-.I LO 15 7 

s 0.0000 1.40 1. 81 3 ,5\ • 0 . 960 +-.I OU E 00 15 7 

' 0.0000 1.30 1.ai 3,33 , 1. 00 +-, llG 15 7 
s 0.0000 1.20 1.11 3,14 #Q.78Ct +-, 900E-(Jl 157 

PS 0.2340 1.20 lo 77 ).14 P0:0.700 •-. 60UE-Ol 182 
P$ (j,2441 1.24 1.7 9 J , ~ 1 P@0.830 +-.lOOf 00 182 
PS 0.25<t3 t.28 1.et 3. 29 P iilO . 880 +-. l20 l82 

Cl31: GAMMA + DEUTERON --> NEU TRON + NEUTRON + Pl+ IK > t.20 GF. V) I CONT I NUf.01 

l'.2: O. 9~95 GEY 
113: 0.9383 Gf\I 
114: 0.1 396 Gt:v 

-T 
CEV••Z 

J 0.0000 
II 0.0000 

II 0.0030•- 0.0010 

• 0.0106 

• 0.0120 

' 0.0140 

K 
GEY 

16.00 
e.oo 
3.40 
s.oo 
3,ltO 
s.oo 

RATIO I P l+,01/ I PJ+, P) IT OEPE NDE "ICEI 

2.uo GfV < K < GF.V 16.00 

Et s R REF 
GEV GEV**2 

5, 56 30.95 t0.960 +-.190 83 
3,99 15.92 •O.AIO •-.140 83 
2.10 1.21 #0.618 +-. 560F.-o 1 66 
3.CJ9 1 5 .92 10.820 +-. a ooe-01 83 

2.10 1.21 -0.799 +- ,670E-01 66 
3.2l 10.28 #0.731 •-. 5bOE-Ol 66 

•• NUMERICAL VALUE FROM TA~LE ~ - VALUE READ FROM DIAGRAM p E PR~LIMINARV OATA ' ~ FOR DETAILS see REFF.RENCF. 
UNHARKEC CROSS SECTIONS, ANGLES ANC T VALUES ARE CALCULATED FRCM THE QUANTITIES GfVEN av THE AUTHO~!Sl. 
ANGLES ARE IN DEGREES; CM ANO LAB ARE CE NTER-OF MAS S ANO LABORATOR Y SYSTEM\ E• = CM ENERGY. 
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c; 131: GAMMA + OEUTFRON --> NEUTRON + NEUTRON + P l+ lK > 1.20 GEVJ l f.ONT I NUEOJ 

H2: 0 . 9395 GEY 
I' ) : 0.9383 GEV 
~4• 0.1396 <:EV 

R "' RATIO IPt+,01/IPl+,Pl IT DEPEND ENCE l 

2.00 GEV < K < GEV H»UO 

-T j( E* s R RH 
GEV**2 GEV GEV GEY••Z 

• 0.0200 s.ou 3.99 15.92 10.osu •-.700£-01 83 

• 0 . 0240 lb. (JO 5 . 56 30. 95 10.880 +-.eooe-01 83 
II o . 04(/(J e.oo 3,99 IS. 92 •0.800 +-, TCUE-01 83 

• 0.0480 3.40 2.10 1.21 ,C.880 +-,bBOE-01 6b 

• u.os10 5 . 00 3. 21 10.28 f0 . 823 +-, 720E-Ol bl> 
u.ceuu e.ou 3.9'l 15 . 'l2 IC.950 +- , \OOE 00 83 
o.oeoo 16 . 00 s .s6 30.95 #C..~50 +- , 900E-Ol 83 

• o . o96o 3 . Jt(J 2.10 1 . 21 J0.897 +-,690E-o l 61> 
# 0 .0980 6,00 3 ,49 12.16 #0.950 +-,830E-Ol 66 
# o. tcioo s.oo ) . 21 10.28 #0. 6'l0 +-,6'l0E-Ol bb 
# 0 .1200 a,oo 3 ,9q l5.'l2 #0,950 +-. IOOE 00 8~ 

II 0.1200 16.00 5.51> 30,95 #CJ.970 +-, IOOE 00 A' 
# 0.1600 a.oo 3,99 l5. 'l2 ~O.<ilO •-.aooe-01 63 
# 0.160\) 16.00 5.56 30.95 ~C . 1!80 •-.130 83 
~ O.l900 3.'tO 2.10 1.21 #0.659 +-.670€-01 61> 

# 0.2000 s.oo 3. 21 10.29 •0.893 +-.170E-Ol 66 , o . 3000 s.oo 3 o 2l tu. 29 110. 917 +-.BIOf-01 66 

• o. 300(1 9.oo 3 ,99 15.92 #0. 95G +-.7COE-Ol 8~ 
# o . 3000 16.CIU 5. 56 30.95 #v.97C +-. lOOE Oil 81 

0 . 3759 3 . 'tl 2.10 7.2'1 l . Olt +-. 'IOO E-U I 44 

• 0.3900 3.'to 2.10 1.21 v 1.00 +-.760E-Ol 61> , o . 4 soo e.oo 3.99 15.92 #0. 950 +-. 'IOOE-01 63 

• 0.4500 16.00 5. 56 30.95 # 1. 18 +- . 170 8' 
0.6000 5.00 l. 2 l 10.28 ,.c; , 599 ,._, 920E-O 1 66 
0.6000 e.oo 3.99 15 . 92 II 1.ua +-.160 83 
0.60(10 16.ov 5.56 30 . 95 • t . 09 +-.160 ~' 
o .6565 ~.41 2.70 7.29 (i,950 +-,600E-U l "" o .12u 3.or, 2.57 b.60 l. I 3 +-.600E-Ol 44 
o. 7514 3.15 2.61 6.80 o.<iso +-.600E-O I 't4 
o.1et2 3.26 2.65 1.01 l.t5 +-.900€-0 l 44 
0.6000 a. CJ(J 3,99 15. 92 M 1. u +-.231> 83 
o.eooo 16.00 5.56 30.95 # 1.01 +-.lt>O 83 
0.8110 3. 37 2 .69 7.22 o. 97o +-.900E-Ol 44 

0.8219 3,,, l 2 . 70 7 . 29 (J,930 +-,900E-Ol 44 
# 1.0000 8. 0(1 3,9<; is.n , l.1 s ·-, 170 83 

• l .0000 16. CIO 5.56 10.95 • 1. 09 +-.190 8., 
1.002'9 3.41 2. 1c 7.29 l. 12 •-.10{.lf 00 44 
1.4030 3. 41 2 . 1c 7.29 0.960 +-.140 4'4 

I • NUMER I CAL VALUE FROM TABLE i a VALUE REAO FROH OIAGRAM P ~ PRELIMINARY OATA 
UNHARKEC CROSS SECT I ONS, ANGLES ANO T VALUES ARE CALCULATED FROM THE QUANT JTTES GI VEN BV THE AVTHO~{Sl. 
ANGLES ARE I N DEGREES; CM ANO LAB ARE CENTER-OF MASS AND LABORAT O~V SVSTEM; E• ~ CM ENERGY. 



C123: GAMMA + NE UT!ION ~ > DELTA- + Pl + CK >16.00 GEV I 

!12: 0.9395 GEY 
~3: 1.2360 GE Y 
114: O. 1396 GEY 

K E• 
GEY GEY 

16.00 5.56 

M2: o, 9395 GEY ,..3, 1,2360 GEi/ 

""' o.1396 GEV 

-T 
CEV .. 2 

-T 
GEV02 

II 0.0010 
+- 0.0006 

' 0.0028 
·- 0 .0022 

' 0.01"0 
+- 0.0060 

IJ 0.0380 
II o.ono 

' o.t490 

• 0.4000 

• o.eooo 
II 1.0000 
# 1.2900 
# 1.580(1 
# 2.0000 

Cl23: 

K 
GEY 

• 0.0010+- 0.0006 16.00 

• o.002e+- 0.0022 16.00 

' 0.0140+- 0.0060 16.0CJ 

• 0.0380 16.00 

• 0.0110 16.00 

" 0.1491) 16.00 

• o.•ooo 11>.00 

• o.eooo 16.00 

• 1.0000 11>.oo 

• 1•2900 16000 

' 1.5800 16.00 

• 2.0000 16.00 

lOUL CROSS sec Tl ON NO DAU TO 8E ll STEO 

OlFfERENTlAL CROSS SECTION 

THETA I MESON I 0 SIG/0 1 I 0 SIG/D Tl•IS-M••21••2 D SIG/O 014EG,!. !CIH 
CM LAB MU 8ARN/GE Y .. 2 llV 8ARN•GEVU2 MU llARN/STER•O 

o. 5 1 .865'tE-Ol 
+- 0.21 +-.4540E-Ol • 540 +-. 180 488 . •-1 63. 1.23 +-.409 

1.0" .1762 ·- o."e <-,8175E-Ol ' . no +- . 900E-Ol 6420 •-91.lt 1.61 ._,20s 
z,50 t.3000 

+- o.55 +- . 9326E-Ol ' .980 +-.1ooe oo 896. +-90.<lt 2.23 ·-· 227 
•• J6 •• 7000 II • 690 +- .l>OOE-01 615. +-5't.2 l. 55 +- o 136 
s. 9" 11.000 ' • 500 •-.400E-Ol 452. •-36.2 1.14 +-, 9D9E-Ol 
8.27 u."oo ' .269 +-.HOE-01 243. •-21.7 ,611 +-, 545£-0l 

13.59 #2~300 ' .112 +•,120E-Ol 101. +-10.e .255 +-, 273E-01 
19.26 13.280 # .sooe-01+-. s ooe-02 45.2 •-4.52 o ll4 +-, 114E-Ol 
21. 56 n.680 • .210E-Olt- . 300E-02 19.0 •-2.71 .477E-ot+-.682F-02 
24. 54 #4. 200 # .870E-02+-.l40E-02 7.86 +-1.21 .l98E-Ot+-.ll8E-02 
21.20 114. 660 # .280E-OZ •-.900E-03 2.53 +-.814 .636E-02+-o205E-02 
30.69 f5. 30(1 ti .900E-03+-.500E-OJ 0.014 +-.452 .205E-<12+-.ll4E-02 

GAMMA + NEUTRON --> DELTA- • Pl+ (K >16.00 GEVI !CONT INUEDI 

ClfFERENTIAl CROSS SECTION (T DEPENDENCE ) 

2.00 GEV < K < GEY 16. (IQ 

E• s 0 SI G/0 T (0 SIGIO Tl•IS-M••21••2 REF 
GEY GEV .. 2 MU &ARNIGE~•2 •u 6ARN•GE~n 

5. 56 30.95 • • 540 +-.180 .. 88 • +-163. 126 
5.56 30.95 # • 710 +-,90DE-O l 642. +-81.4 126 
5.56 30.95 I • 980 +-. lOOE co 886 • +-90.4 126 
5. 56 30.95 • • 680 +-,600E-Ol 615 • +-54. 2 126 
5.56 30.95 # o5Ci0 +-.400E-Ol 452. +-36,2 126 
s.56 30.95 ti . 26'l +-.240E-Ol 2't3o +-21.1 126 
5.56 30o'95 # • 112 +-.120F.-Ol 101 • +-10.8 126 
5.56 30,95 ~ .sooe-01+-.sooe-02 45.2 •-4.52 126 
5.56 30.95 # .21oe-01+-,3ooe-02 19.0 +-2. n 126 
5 .56 30.95 # .870E-02+-.l40E-02 7.86 +-1.27 126 
5.56 30.95 II o280E-02+-,900E-03 2.53 +-.814 126 
5.56 30,95 # .900E-Ol+-,500E-03 .814 +-.452 126 

I • NUMElllCAL VAL"UE ff\ OH TUlE a • l/ALUE REAO FROM OUGRA" P • PRELIMI NARY DATA 
UHMARKft CROSS SECT1CHSt ANGLES ANO T VAL UES AA E CALCULA1ED FROH THE QUANTITIES GIV EN BY THE AUTHORfSI. 
ANGLES ARE JN DEGREES; CM ANO LAB AR E CENTER-OF HASS AND LABORATOR Y SYSTEM; E• « CM ENERGY. 

REF 

126 

126 

126 
126 
126 
126 
l26 
126 
ll6 
126 
126 
126 



M2 0.93<;5 GEV 
" 3 1. 2360 GEV 
114 o. l39c GEY 

K E• 
GEV GEV 

16. 00 s. 56 

14 2 ! o. 9 395 GEV 
1'3 • 1 • .2360 GEii 
~4: Q.1396 GEV 

-T 
(E\/*n 

• +-
# ·-# ·-• fl 
# 
/I 
# 
II 
# 
II , 

# O. OOlU+- CJ.0006 
# o .002a+- 0.0022 

• o .v 140•- 0 . 0060 
~ 0 . 0380 
# 0.0110 
N 0.1490 
N \io4lJuu 
N IJ.8000 
# i.ooou 

-
l. 290<1 

• 1. 5901) 

' 2.0000 

C l25: GAM"A + NEURON --> DEL TA+ + PI - CK >16.00 GEYI 

TOT H CROSS SfCTICN NO OATA TO l\f. LIST f l) 

OIFFERENTIAL CRO SS SECTION 

- T THETA I 'I f SONI D Sl \.10 T I C SI G/ O Tl• IS-M••21••2 D SIG/O OMEG4 !Cl') 
GEVU2 CM LA6 11U 6ARN/GEVU2 l"V llARN• GEV••2 "1V 81\RNJ STE RAO 

0 .0010 0 . 51 . 86 54E-Ol 
0.0006 +- 0.21 +-.4540£-01 <.250 <226. <.561\ 
0.0028 1.04 .1762 
0.0022 .... (; .48 +-,8175E-Cl .260 •-· 900E-Ol 235 . •-81.4 .591 +-. 205 
0.0140 2.50 #,3000 
0 .0060 ·- C.55 +-. 9326E-<Jl # • llO •-. llO 154 . +-9 '1 .4 .1 86 ·-. 250 
o .0360 4.16 1.1000 II .1 60 +-.600E-Ol 14 5. •-54 .2 • )bit +-. U6 
o.ono 5.S4 .u.ooo .. .900E-Ol+-.400E - OI 81.4 •-36,2 .205 • - · 909E-Ol 
o .1490 e.21 /H. 400 II .SlOE-OL+-.l50E-Ol 46.l +-1 3. 6 o llb •- · 3"1E-01 
c.4000 U.59 M2.300 ~ .zoue - 01+-.&ooF.-02 18.l +-5. 42 .45 5E-O l+-.136E-Ol 
o.souo 19-26 #3. 280 # .12oe - 01+-.3ooe-02 10.a +-2. 7l ,273F.-O l+-.682E-02 
1.0000 21-% 113.6 80 4 .41ue- 02+-.19oe-02 3. 71 +-1.72 .9~2F.-02•-.4~iF.-02 
1.2900 24-54 #4. ZOO * .360E-02+-.900E-03 3 . 25 +-.814 .8l8F-02+-.205E-02 
1.5800 21.20 114. 680 # .170E- 02+-.600E-03 1.54 +-.542 . 386E-02+-.l~6E-02 
z.c;ooo 30.69 t5.l00 * .500E-03t- . 300E- u3 o .":n +-.271 .114F-02+-- 682E-03 

Cl25: r~MMA + NE UTRON --> OELTA• • Pl- IK >16 , 00 GEY I CCONT IMJEOI 

DIFFERENTIAL CRCSS SFCTION lT DEPEND€NCEI 

z.oo r.ev < K < G~V \b . 00 

K E• s u STCID T (n S IG/O T>•IS-M••2 l•*~ llFF 
GEV GEii Gi'.\1*•2 "IU BARN/GE V•"t2 Mil l!AR"l•GE\l• .. 2 

16.0(J 5.56 30.95 11 <.250 <226. 126 
16.(/0 5.56 3U.95 ~ .260 +- ,900E-Ul 235. •-81.4 126 
16.0(1 5. 56 30 .95 # . L70 •-, 1 LO 154. •-99." 126 
16.uG 5. 56 30.95 II .160 +-. 600F- Ol 145. +-'54. 2 126 
16.00 5.56 30 . 95 • ,900F -Ol•- . 400E- Ol Al.4 •-16.Z 126 
l6.0u 5.56 30. 9 5 # o510E-Ol+-.150E-Ol 46 ol +-ll . 6 126 
16.Ul: 5.56 30.95 ~ .2oue-u1+-, 600E-02 HJ.I +-S.4 ?. 12il 
16.ou 5,5b 30.95 ~ .120F-Ot • - . 300F-02 la.a •-2 .11 126 
l6.0(; 5.56 30.95 # ,41oe-o?•-.1qoe-02 3.71 •-1. 7 2 126 
l&.OO 5.56 30.95 • .360f.-02•-.900E-03 3.25 +-.814 126 
16.00 5.56 30, 95 ' .170E-02+- .600f-03 1. 54 +-. 54 2 126 
16 .00 5. 56 30.95 • .500f-~J+-.300E-03 .452 +-.211 12 6 

# • NU,.ERfCAL VALVE FROM TABLE i • VALUE REAO FRC~ DIAGRAM P a PRELl~INARY DATA 
UNMARKED CROSS SECTIONS, ANGLE S AND T VALUES ARE CALCULATED fROM THE QUANTITIES GlVEN av THE AVTHORI Sl . 
AN GLES -RE IN DEGREES; c~ AND LAB ARE CENTER-OF MASS AND LABORATORY SYSTEM; e• ; CM ENERGY. 

RfF 

126 

126 

126 
126 
l Z6 
P6 
L26 
126 
126 
126 
126 
126 



.. 2: 0.9383 GEV 
1'3: l + 1891t GEV 
M4: 0.4978 GEY 

n: 
1'3: 
1'4i 

I( 

GEii 

l+06 - 1.30 
l • 30 - 2.00 

v.9363 GEV 
1.1925 GEV 
O.'i938 GEii 

K 
GEV 

1.os - 1.20 
1.20 - 1+30 
1.30 - l.'<0 
1.40 - I.So 
1.50 - 1.10 
1.10 - 2.00 
2.00 - J.oo 
l+OO - 5.30 

76 

C211: GAHl'A • PROTON --> SIGMA+ + K ZERO CK > 1.06 GEVl 

l. 75 
t.96 

C212: GAHM A 

E• 
GEV 

1.1:1 
1. 60 
1.85 
1.90 
1. 91 
2.oe 
2.12 
2.ee 

TOTAL CROSS SECTION 

SlGlolA 
ICU 84RN 

# .690 •-.310 
r .100E-01+-.1ooe-01 

• PROTON --> SIGMA ze~o • t(+ 

TOTAL CROSS 

SIG"A 
MU 8ARN 

i .620 •-.190 

• .aeo •-. 330 

• l .. l) •-. 500 

• 2.06 •-. 55(J 

• 1+32 •-.no 
• +900 +-.240 

• .290 +-.8oce-01 
11 .1oce 00+-.400E•01 

SIG~A•IS-H••21••2 
.. U BA'RN*GEV••2 

+-l .4 7 
•-.586 

(I( > 1.04 

SEC flON 

GEVl 

STGMA•IS-~••21••2 
f'IU 8ARN•GE\IU2 

z. 72 +-.e:n 
4. 8.2 •-l.81 
12. 3 +-3 • .20 
15.2 •-lt.06 
11. 8 •-2.94 
10.6 •-2.84 
5.66 •-l.S6 
5.00 ·-2.00 

'REF 

lOO 
100 

REF 

100 
100 
10() 
100 
100 
100 
100 
lOO 

C212~ GAMMA + P~OTON --> SIGMA ZERO • K+ ( K > 1+04 GE\11 t CONTI NUEO I 

M2: 0.9381 GEV 
"43: l.192S GEV 
1<4: 0.4938 GEY 

OIFFERENTIU CROSS SECTION 

I( f• -T THETA OIESONI 0 SIG/0 T co SIG/O Tl•CS•M••21••2 O SIG/O OMEGA ICMI 
GEV GEv GEYU2 CM lA8 MU 8ARN/GfV .. 2 MU BARN•GEY .. l 11U 8AIHUSTE!tAO 

1.08 i .10 o.35&7 • 90.00 19.64 1.89 ·-. 2 31 7.77 •-.947 II .410f-Ol+-.500E-02 
l.ll l. 72 0.2232 II n.oo 9.917 2. 89 •-.329 12.6 •-l.43 • .eeoe-01+-.tOOE-Ol 

0+2879 II 60.00 17.H 2.27 ·-· 263 9.84 
·-· • 14 

# +690E-Ol+-.800E-02 
O+l340 • 75.00 .H.72 1.94 •-.296 7.99 +-1.28 # +560E-Ol._.900E-02 
0+3835 # 90+00 25.29 1. 41 +-.263 6.13 •-l.14 f .430E-Ol+-+800E-02 
0+4124 • '18+ 70 27.03 1. Sl •-.164 6.56 +-. 713 II .460E-Ol+-.500E-02 
0.4790 #120.00 29+6'1 2.01 •-. 2 30 B.99 •-.999 # .630t:-01+-.1ooe-02 

1. 12 l+ 13 o.s 177 11127.50 32.05 1+03 •-.z n 4,56 •-.939 II .340E-Ol+-.700E-02 
1 . 14 a. 11o 0.24113 II 46.CO 15+2 3 3.17 +-.293 14.5 +-1. 34 II .119 +-.11oe-01 
l . 1s 1. 71t 0+3562 # 76+00 25.S2 2.e1 •-.427 13+1 •-1.99 # .112 +-.170E-01 
1 . 16 1+75 0+ 1968 N 30.CO 10.40 1.98 •-.477 9.38 +-Z.26 ' .e3oE-Ol+-.200E-Ol 

0.2539 II 4'i.50 17.15 2. 79 +-.429 n.2 •-2.0l • • 117 +-.180E-Ol 
O.H68 # 1s.oo 25.84 2+24 +-. 358 10+6 •-1.69 " +940E-Ol+-.150E-Ol 
0+4250 # 90.oo 30.10 2.15 •-.191 10.2 •-.904 • .9ooe-01+-.aooe-02 
0+4544 • 96 .... 0 32.66 I +69 •-.262 a.02 •-l.24 # .11oe-01+-.llOE-Ol 
0.4868 •104.00 3'e. 84 1+22 +-.238 5.76 ••1+13 ' .s1oe-01+-.1ooe-01 
0+6097 #134.50 40.2~ .906 •-.358 4+29 +-1.69 " .l80E-01+-+150E-01 

1+11 1.15 o.21on • 47.70 16. 85 3.41 •-.386 16.4 •-1.86 ,, +150 +-. l 70E-Ol 
1.19 1.76 0.2111 # !>4.00 19.40 3. 3S •-.782 16.4 •-3.83 II .154 •-• 360E-Ol 

0+'<115 • 64.00 30.10 2.67 •-.6(18 13. l •-2.98 • .123 ..... 2aoe-01 
1. 20 .. .,., 0+4869 ' 95.20 15+27 l.90 +-. 300 9.64 •-l. 52 ' .950E-ol+-.150E-Ol 
l.22 1. 79 0+6322 #117. 70 4't.65 1. 34 +-.205 1.02 •-1.07 II .12oe-01+-.11oe-01 

0.6699 #125. 20 47.03 • 987 •-.168 5.17 +-.879 • +530E-Ol•-.900E-02 
1.21 1+79 0+7484 '139. 30 51.71 +504 ·-· 379 2.68 +-l.01 • .2eoe-01+-.21oe-01 
1.24 1+79 0+5236 • 95.00 37.31 2+54 •-.174 13.8 •-.91tl " +146 +-. lOOE-01 
l.:U l·U o.6967 "109.'iO 46.48 2.01 +-.230 12.5 •-1.39 II .144 •-.160E-ot 
•• 33 1+84 o.e2u U2'i.20 54.53 1.23 •-.219 7.69 +-1.37 II .900E•Ol+-+160E-Ol 
1.34 1.84 0+9286 #136.60 62.36 .918 •-.147 5.17 +-.932 II .01oe-01 +-. uoe-01 

1.05 - 1.80 1+83 • 0.1000-
0.2000 # .110 +-.450 4.44 •-2.60 - ·-----

" 0.2000-
0.3000 • 2.'i2 +-.670 14.0 •-3.81 - ·-----• 0.3000-
0.4000 # 2.04 +-.620 11.9 •-3.58 -----

' 0+4000-
0+5000 II 2.21 •-.650 13.1 +-3.75 --·----

I z NU"ERlCAt VALUE FROM TABLE ; a \IALUE 'REAO FRO" OIAGRAM P • P'REllMINARY DATA 
UNMARKED CROSS SECTIONS• ANGLES AND T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN SY THE AUTl10R ( S) • 
ANGLES ARE IN OEGRHS; CM ANO lAB A'RE CENTER-Of MASS AND lA80RATORY SYSTEM; E• "' CM ENERGY. 

REF 

22 
22 
22 

224 
22 

224 
22 

214 
27 
21 
27 
27 

2Z4 
Z2 

l24 
27 
27 
27 

202 
202 
224 
224 
224 
224 
22'< 
224 
224 
22'< 

100 

100 

100 

100 
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C212' GAllllA • PROTON --> SIG~4 ZERO + K+ ll< > 1.05 GF.VI l CONT I NI.I Er'll 

M2 L. 9383 GEY 
1'3 1.1925 GEV 
1'4 0 .4938 GEV 

IC 
GEY 

1.05 - 1.60 

1.35 
1.36 
1.37 
1.41 

1.42 
1.45 

1.49 

1. 50 
1.51 
1.52 
1. 5b 
lo 58 
1.59 
l.60 
1-62 
1.65 
1.67 
1.10 
1.a" 
1.a5 
3.46 

3.58 

3.70 

3 .78 

3.82 

4.06 

4.30 

5.00 

I • 63 M 0 . 5000 • 
o.6000 

# 0.6000-
0.8000 

• 0.8000-
1.0000 

# 1.0000-
1.9300 

1.85 
•• 85 
1.86 
1.88 

1.88 
l.90 

l.91 

1.91 

1.92 
1.93 
1.93 
1.95 
1.96 
1 . 97 
I . 'YT 
l.'l9 
1.99 
2.00 
2.05 
2.08 
2.09 
z. 72 

2.76 

2.so 

2. 82 

2.88 

z.qz 

2.99 

3.20 

O.S8S6 
o. 5941 
o.9a21 
0.1110 
O.ll27 
O.ZJ6l 

• o. 1031 
# 0.1 210 
# O.lit27 
• 0.196lt 
# 0.2627 
# O,l3'15 
# 0 .4244 
# 0. 5 H9 
• 0.608 3 

o.6888 
0,9959 
1.0 348 
1.0893 
0.1061 
l .16 72 
1.1817 
o. 723't 
0.1321 
o. l 72 l 
la172" 
G,7930 
1.3405 
0.8193 
O.B'i55 
o.8631 
1,5q10 
1. 7171 
1. 7 8'i 7 
O,t,696 

+- 0.0861 
o.4888 

+- u.0901 
C..508(, 

•- o.0940 
0.8297 

·- 0.1191 
o. s2n 

·- 0 . 0'179 
o.5467 

·- 0.1018 
o.5662 

·- 0 .1057 
s 5.7230 
' ~.803Ci 
s 5 , 9430 
S 6.0A80 
s 6 .223C. 
' 0.0201 
# 0.0261 
• 0.0361 
# o.os51 
1 0.0951 
# 0.1731 
# o.1n1 
II 0.3211 
II 0.4561 
w 0.6061 
11 o. 7761 

DIFFERENTIAL CRCSS SECTION 

T .. t:TA l l"ESOt. 1 
Cll LAS 

# G.O • 
39.60 

II J<;,60· 
60.00 

60.-00-
75. 5C 

75,50-
90.00 

90.00-
1C4. SO 

UC4.S0-
120.00 

uzo.oo-
140.40 

#L40.~0-
180,00 

• 90.00 
• 9D.OD 
H24.00 
# 15.70 
' 21.00 
• 41 . '10 
r 11. 10 
I l 8 . 50 
' 24 . 30 
• 35.CO 
' 45 .10 
r 55.00 
# 64 .70 
# 1".20 
- 83.50 
# ~o.oo 
#120.80 
#123.60 
#130.00 
# 90.0() 
lllla.10 
#137,ClQ 
# 90.00 
# 90.00 

P# JO.lZ 
#lH.30 
• 90.00 
#IJ1.90 
# 90. 00 
• 9CI. 00 
11 90.CO 
#l37.7U 
WI 37. 60 
#142. 40 
II 35.CJC 

·- 3. 50 
3!> .00 

+- 3.5(j 
# 3;.00 

•- 3 o 5C 
• 'o 5 .00 

+- 3. 5C 

' 35.00 
·- ) , 5(, 

35 . 00 
+- 3, 5G 

# 35.00 
+- 3. SC 

IH.49 
141.72 
1"5.91 
150.80 
156. 15 

2.60 
4. tl 
5.01 
s.12 

11. 56 
16. 3 3 
16.64 
22. 83 
n.sl 
31. 96 
36.41 

38.32 
38.50 
56. 21 
6 .359 
8.521 
17.24 
4.155 
7,534 
9 .922 
l'<.38 
l 9 .6'1 
23.02 
27.41 
31. 8~ 
36.39 
39,95 
57.29 
59.28 
6).50 
40.00 
(><;, 56 
69. 74 
4().llt 
40.20 
12.ltO 
60.81 
40.5l 
72.33 
40.59 
40.65 
40.67 
74.5C 
75.07 
80.05 
11.s2 

+-1.24() 
ll.67 

•-1.225 
11 .53 

+-1.210 
11 .. 9 4 

+-1.261 
11.31! 

.- 1.1 96 
u .25 

•-1. 182 
11.12 

+-1.169 
11.01 
73.84 
79, 50 
a1.oo 
'l6.69 
.73M 
1.168 
1.653 
z.HC 
3.296 
4.667 
4.757 
6.562 
7,945 
s.zes 
10.65 

" 

o Sf C/0 T 10 S I C./O Tl•I S- M••7. lt•2 
~U 8ARN/GEV••Z MU RAR~•GEV*+ 2 

" 1. 83 

' 1.00 

# • 240 

1.99 
2.02 
1.01 
2.91 
2.56 
2.63 
2.'H 
2.,,1 
2 ... 1 
2.52 
3,02 
2.'l8 
J.34 
2.65 
2.50 
1.'la 
1.os 
.917 
.5211 
l-82 
.4511 
.1189 
l.61 
1. S2 
2. t,2 
• A27 
1. 30 
• 2'>2 
1. 15 
.956 
• 886 
,243 
• 257 
• 300 

.8'l4 

.880 

.609 

. 517 

.7 79 

.. -.580 

+-. 3 30 

+-. 44<.. 

+-.140 

+-.184 
+-.193 

·-.l ll9 
+-,t,65 
+-. 465 
+-. 571 
+-.369 
+-.211 
+-.2n 
•-. 314 
+-.3 25 
+-.3.25 
+-.325 
+-.357 
+-.-H4 
+-. 115 
+-. 733t--Ol 
+-, 72 lE-Ul 
+-,b LBE-01 
+-.122 
+-.710f.-01 
•-. 998 E- 0 l 
t-, llS 
•-.116 
+-.155 
+-.10 T 
•-· 71l9E-O l 
+-,692f-Ol 
+-. ll4Jf.-Ol 
+-,893f.-Ol 
+-.103 
+-.~OlF.-Ul 

+-,527f.-Ol 
+-.653f.·Ul 

•-.912.E- Ol 

+-. 180 

+-.151 

.729 +-.lt,6 
~ .129E·Ol+-.Z77E-0 2 
i ,Lb8E·Ol+-.352E-0 2 
i .2bZF-Ol+-.62'lE-02 
@ .268E-Ol+-.428E-0 2 
~ .401E-Ol+-.742E-0 2 
M ,173 •-.3lOE·Ol 
# ,176 +-.570E·Ol 
# .151 +-.350E-ul 
# .2ltl +-,450E-Cl 
# .2lJ •·.46vf.-OI 
# .150 +-.500E-Ol 
# .440 +-.loOE 00 
# .350 t-,90UE-Ol 
# ,Z6U +-.800E-Ol 
l .l'tO +-,SOOE- 01 
# .120 •-.5oOE-Ol 

IC. 6 

12.e 
l :J, l 
7.06 
20,4 
17.9 
18.6 
21 .1> 
l fl . J 
18.3 
lfl. 7 
22 .4 
u .1 
24.7 
2 1. l 
1~ . 5 
15 .l 
7,97 
1 . 01 
~.0 5 
14.l 
3,57 
5 .46 
12 .9 
12.4 
20.e 
1. n 
l l .6 
2.\8 
10.6 
9.18 
e .12 
2 . 65 
3.06 
3.62 

42.3 
o.843 

l .10 
l.70 
1. ,,. 
2.1> 1 
15. z 
l '>. 5 
)'I, 3 
21 . 2 
18.8 
13.2 
38 .1 
3CJ.8 
22.9 
12. 3 
10. 6 

·-. 808 

•-l. 18 
+-1.25 
+-1-25 
•-3. 26 
•-) . 26 
•-4. 0S 
• - Z.73 
+-2. 00 
·- 2 . 00 
+-2 .33 
+-2 .itl 
•-2 .itl 
•-2 .to l 
•-Z.65 
+- z .n 
+-.977 
+-.558 
+-. 5 56 
+-.477 
+-.951 
+- . 555 
+- .791 
+-. Y4 7 
•-.945 
•-1. )3 
+-. 9311 
•-.70~ 
•-.614 
•-.179 
+-,ll!>b 
•-1.<i1 
•-. 546 
•-.62'1 
+· ,1R1 

+- 18.J 

+-12 .1 

•-4.59 

+- e.ze 

+-e .411 
•-. 11\0 
+-.229 
+-.'+OQ 
•-. 27!1 
+- .lt83 
• - 2 .91 
• - 5 .02 
•-l.06 
•-3.'lb 
+-4 .u5 
+-lt.40 
•-A.80 
• - 7. 92 
•-7.04 
+-4.ltO 
•-lt.40 

0 S IG/0 OMcC.4 I C~ I 
'IU 8 .\RN/S TfRAO 

II , l l 7 +-. HOF.-01 

# .157 •-. 440F-Ol 

II .189 •-.470F·Ol 

-145 +· ,t,t10f·Ol 

.108 +-. ~AOF. ·01 

.620F·Ol+-,~BOF-Ol 

4 ,400F-Ol+-.200E-Ol 

K .?50F-Ol+-,170E-Ol 
# ,152 •-,140E·Ol 
f .157 +-, l50E·Ol 
• . a5of-ot+-.1sor-01 
I . zsc +-.400E·Ol 
~ .220 +-,400E- Ol 
R . 730 +-.SOOE - 01 
• , 2 69 +-, ~40E-O l 

' . 220 +-.250(- 0 1 
f .228 +-.Z50F.-OI 
# .233 +·.2'l0E · Ol 
I .219 +-,JOOF.-01 
f .27 5 •-,\OOF. · 0 1 
II • 309 +-, lOOE - 0 1 
I • U13 +-, 310F·O l 
# .231 •-.zqoe-01 
• ,lfl9 +-.llOE-01 
# .lOOF. 00+-,700E-02 
# .~9CE-Ol•-.700E-02 
N .5LCF.-Ol+-,b00f-02 
# .179 +-,120E-Ol 
# .<t50F·Ol+-,70UE-02 
M .6qo~-Ol•-.tooF-ul 
• .164 +-.120E--Ol 
# .1~7 +-,l20E-Ol 

r># .265 +-,lfOE-01 
# .q30~-(Jl+-,!20E-Ol 

# .l4B +-.oooE-02 
# .zeoe:-01+-.Aoof-02 
# ,1,6 +-.lOOF.-01 
• .tln +-,tlOF-01 
f .lt?. +-.l~Of-01 
# .~40F-Ol+-.700F·02 
# ,39Uf-Ol+-.800E·02 * .46Cf-Ol+-.10-0E·Ol 

j/ • 350 •-. l 70 

f .'\60 +-. llO 

. 260 +-. 900f- Ol 

N . t60 ..... ooF-0 1 

I .230 +-.BOOf-01 

• 36(J +-.1ooe:-01 

• ,350 +-,700f-Ol 
.668F.-02+- .143E-02 
.069E-O?.•-.t9ZE-02. 
.t15E-~l+-.3?.4E-02 
.138f·Ol+-,22lE-02 
.207F-Ol+-,3~3F.·02 
.t07 +·,204E·Ol 
.1vo •-.~SlE-01 
.935r-01•-.?.l7F-OI 
.149 •-.279E-Ol 
.137 +-.?.85E-Ol 
,919E-Ol+-,JIOE-Ol 
,271 +-,620E-Ol 
.217 •-.~SaE-01 
.161 +·,496E·Ol 
.867F.·O l+-. 'HOF·Ol 
.74•E·U1+·,•IOF·OI 

REF 

LOO 

100 

100 

100 

100 

100 

100 

100 

too 

LOO 

100 

100 
111 
ll I 
224 
127 
127 
127 
127 
127 
127 
1 27 
127 
1 27 
12 7 
127 
127 
111 
22lt 
7.24 
22'-
111 
22it 
2?.4 
ll l 
Lil 
127 
224 
111 
224 
111 
l 11 
lJ I 
224 
224 
224 

tb 

16 

16 

lb 

16 

16 

16 
106 
106 
lOb 
106 
106 
n 
9? 
92 
9?. 
9? 
'l2 
92 
n 
92 
92 
92 

I ~ NU~ERICAL VALUE FROM TAGLE ~ • VALUE REAO FRC~ DIAGRA~ P a PRELIMINAKY OATA S ~ FOR DFTAILS SEE REFFRENCF 
UNMARKEC CROSS SfC710NS, ANClES ANC T VALUES ARE CALCULATED FRC~ T~E QUANTITIES GIVEN SY T~E AUT~ORISI, 
ANGLES ARE IN DEGREES; CM ANO LAB ARE CENTER-OF MASS ANO LABORATORY SYSTE M; E• • CM ENERGY. 
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C212: GAlotHA + PRCTON --> SIG~A ZERO + K+ I K > 1.us GEVI I CONTlNUEOI 

"2: 0.'iil383 GE V 
"3: 1.1925 GE\I 

'"" 0.4938 GEV 

DIFFERENT !Al CROSS SECTION 

I( E• -r THETA P'E SO N I 0 S ft./O t IC SIG/O Tl•I S-~••21••2 O S IGIO O!CEGA I C. HI REF 
GEV GEV GEVU2 CM lA8 NU 8ARN/GEV••2 MU AARN•CE\IUZ MU BARN/SfERAO 

s.oo 3.20 II 0.9761 4 lo 12 l2 . 12 fl .4 00E-Ol+-.360 E-Ol 3.52 +-3.11 . 248E-OL+-.223 E- 0 1 92 

' l o l 561 45.GC 13.37 A .260E-Ol+-,250E-Ol 2 .29 +-2.20 .l6lE-Ol+-.155E-Ol 'l2 
a.oo l.CJ9 • 0.0196 3.13 • 7243 w .390E-Ol+-.t40 E-Ol 8. 79 +-3.16 +416E-Ol+-.149E-Ol 92 

• 0·0296 4.43 l.025 • .8lOE-Ol+-.120E-Ol 18.3 +-2.10 . 863E-Ol+-.1 28E- Ol '12 
# O,Cl486 6.lq 1.432 • .ezoe-01+-.aooe-02 18.5 +-1.BO ,874E-01+-,85JF.-02 92 

• o.0896 8.87 2 .()54 II , 940f-Ol+-.L50E-Ol 21.2 +-3.38 .100 +-o 160E-Ol 92 

" o.16'16 12. '>5 2.912 # • L 38 +-.22oe - 0 1 31.1 +-4.96 • 1"7 +-+214E-Ol 92 
# o. 2596 ls. 11 3.652 II .1 26 +-.270E-OI 28.4 +-C>.08 . 134 +-+298E-01 92 

• 0.31 96 17. 50 4.075 # .940E-Ol•-.900E-02 21.2 •-2.01 .100 +-+959E-02 92 

' 0.4496 20 . 89 ~.878 # .900E-Ol+-.160E-OI 20 .3 •-3,61 , 959E-0\+-,1 71E-01 92 

' 0.6096 24.44 5.729 # .680E-Ol+-ol70E-O l 15,3 +-3. 83 , 7 25E-O l+- .18 lE-01 92 
1 o.7796 27.H 6 • .531 • . 460E-Ol+-.800E·OZ 10.4 • -1. 80 .490E-O I+-. 853E-02 92 

' o. 9796 31.U 7.384 • • l 40E-Ol •-· aooi:c-02 3.16 •-L. 80 .t~9E-O l+-.a53E-02 92 
II 1·2896 36.02 8.582 # • eooF.-02+-.15oE-02 1.80 +-.769 , 853E-02+-.373E- 02 92 
II l.6.596 410 lll 9. 88~ ' .130E-02+-,2IOE-OZ 0.293 +-,47~ .139F.-02+-.224E-02 92 

• 2.0096 45.47 ll.04 * .600E-03+-,6UOE-03 0.135 +-.135 , 639E-Ol+-,639E-03 92 
11+00 4o6 4 • o.0268 3. 72 . 7U 7 # . 1t1toe- 01+-.0ooe-02 18.7 +-3.41 . 666E-Ol+-,1 2lE-Ot 92 

• 0.0468 S.26 1.051 # .440E-Ol+-.800E-02 18.7 +-1.41 ,666E-Ol+-+121 E-Ol 92 
I O.U91>8 1 • .r.4 1.488 # .630E-Ol+-.600E-02 26.9 +- 2.5b .953E-Ol+-.908E•02 92 
• 0.1718 LC.69 2.141 II . 810F.-Ol+-.1JOE-O l 34.5 •-5.54 .123 +-.1nE-01 92 

' 0+3269 !"1. 91 2 .99 1 • . 460E-0 1+-.12oe-01 19.6 •-5. ll ,696E-01+-,182E-Ol 92 
• o.4668 17.90 3.602 # . 530E-Ol+-.llOE-Ol 22.6 • -4,69 ,802E-O l+-.166E-Ol 92 

• o. 7968 23.SZ 4.760 • .1 80E-Ol+-.400E-02 7.67 +-1. 70 , 272E-Ol+-,60SE-02 92 

* 1+0068 26.52 5. 385 # <.410E-02 <I• 75 < .620f.-02 97 

• \.3068 30+32 6.Ja<; II . 11oe-02+-.9UOE-01 1.32 +- . 38.l .469E-02+-. l36E-02 92 
# 2.0068 ~7.85 7. 824 • <• HOE-02 <1.32 <+469E-02 92 

lb.00 5 . 56 # o.O't36 ~.25 • HIJ • . 240E-Ol+-.300E-02 21.b +-2.10 . 542E-Ol +-. 678E- 02 92 

• 0.0826 6 . Cl l.vo1 II • 360E-Ol+-.300E-02 32.5 +-2.70 . 8 1)E-Ol+-ob78E-02 92 

• 0 .1666 8.67 1.453 • . 450E-Ol•-. 700E-02 40 . 6 ·~.ll .102 +-o l 58F.-OI 'l2 

' 0.2646 10.98 l . 844 • .460E-01+-.700E-02 41.5 +-6.31 . 104 •-.\58€-01 92 

• Oo314ti 12.00 2.015 • . 310E-Ol•-.500E-02 21.9 +-4.51 .1ooe-01+-.111e-01 92 

• Oo4't46 
'"· 30 

2.406 # . 280E-Ol'1-o900E-02 25.2 +-s. 11 , 632E-Ol+-.203E-Ol 92 

• 0.6046 lb. 72 2. 81 7 • .llOE-Ol•-.400F.-02 11.1 +-] .61 . 294E-O 1+-.903E-02 92 

• o.7946 19.21 3.243 II .560E-02 •-.l90 E-02 5.05 •-1.11 .t 26E-Ol+-.429E-02 92 

• 1.00 41> 21.64 3. 662 • .320E-02+-.130E-02 2+88 +-1. l7 . 723E-02+-,294E-02 9? 

• I. 3046 24 . 72 "· 198 # • 160e-02+-. 1ooe-01 1.44 • -.631 . 361E-02+-.158E-02 92 

• 2.0046 30.79 s.2n 

-
. 180f.-C1+-.lluE- 01 0 . 162 +- . '192€-0l .407E-Ol+-o2't8E-03 92 

c212: GAHHA • P!lOTON --> SIGMA ZER O + Kt IK > 1.05 GEVI ICONrtNlJEDI 

112: 0.9383 GEi/ 
1"3: 1.1925 GE V 

""' Q,4939 GE Y 

CIFFERENTIAt CROSS SECT ION (T OEPENOENCEl 

2.00 GEY < K < GE\I 16.00 

- T K E• s 0 S l G/ D T lO SIG/O Tl•I S-M••21••2 ~Ef 

Gf V .. 2 GEV cev GEY**2 MU FJARNIGEl/-*2 "U 8ARNot<GE V•*2 

• o. 0196 a . oo 3.99 15 . e9 ' .3 90F-Ol+-.140E-Ol 8.79 +-).16 'l2 

• 0 .0 201 5.00 3.20 l0.26 • .in •-, 3 30E-01 15.2 +-2. 91 92 

" 0.0261 s.oo ).20 10 . 26 fl +l76 +-,SlOE-Ol 15.5 •-5.02 92 

• 0+0268 11.00 4 . 64 21.s2 f • H oe-o 1 +-. AOO E-0 z 18,7 +-l . 41 92 

" 0.0296 a.uo 3, 9'> 15 .69 II . a 1oe- 0 1+-.120E-01 1 s.?. •-2.70 92 

' o.0361 s.oo 1.zo 10. 211 " .151 +-.350E-OI 13. 3 +-3.06 92 

• 0.0436 16.0G 5.5(> 30 .90 # .240E-Ol+-.300E-O Z 21.b +-z.10 92 
II O.O't69 n. oo <t.64 21 . sz • .440~-0l +-,BOOf-0 2 18.7 •-3.41 92 

' 0.0496 a.oo 3.99 15.!l9 • .820F.-Ol+-.800E-0 2 t 8. 5 +- 1. 80 92 

• 0.0551 s . oo 3.20 10 . 26 ' .241 +- ."150E-I) l 21.2 +-3.96 92 

' 0 .0926 16.00 5.56 J0.90 ' .J60E-Ol+-.300E-02 n.5 +-2.10 92 

• o.oeaa 11.00 4.64 z1 . s2 ' , 6 lOE-01 +-.600E-02 26.8 +-2.56 92 

• 0.0896 e . oo ) . 99 15.69 • .940E-Ol+-,150E-Ol 21.2 •-). 38 92 

' 0.0951 5.00 1.20 10.26 # . 213 +-,460E-OI 1s. a -4.05 92 

• 0.1666 16.0U 5. 56 30.90 " .1tsoe-01+-.1ooe-0 2 40.6 o-6.31 92 

• o.1696 e.oo 3, 99 l 5 oS9 # .13 9 +-.22oe-01 31. t •-4+96 92 

• 0.1718 lt .00 4. 1>4 21 . 52 II .e 10e-ou-.13oe-o t 14+5 •-5.54 92 

' o. 1731 s.uo 3.20 10+26 II . 150 +-,500E-O l 13.2 +-4.40 92 

• 0+ 1791 5.00 3. 20 10.26 I .440 +-, lOOE 00 38 +7 +-a.so 92 

' o.2596 e.oo 3,99 15. 99 , .126 •-.21oe-01 28+4 •-c..os 92 

' o.2646 16. 00 5. Sb 30.90 • • 4 60 E-0 l +-. 700 E-0 2 41.5 +-6.31 92 

' 0.3146 16.00 5.56 J0.90 • .31oe-01+-.sooe-02 27.9 -4.51 92 

• O, Jl96 a.co 3+99 15. 99 , ,940E-01+-,900E-02 21.z +-2.03 92 

• o. 3211 5.00 3.20 \0+ 26 # ,350 +-,9ooe-01 30+9 +-7.92 92 

• 0.3268 11.00 4.64 2 1. 52 M .460E-Ol•-+120E-Ol 19+6 •-5. ll 92 

• 004446 16.00 s.sc. )0.90 II . 2soe-01+-,9ooe-0 2 25.2 +-8. l l 92 

' 0.4496 a.oo 3.99 15.89 • .900E-O l+-.l60E-Ul 20. 3 +- 3.6 1 92 

• 0.4561 5. 00 3.20 10.26 • .260 t--,800E-Ol 22. 9 +-7.04 92 

•• NUMERICAL VAtue Fl\011 TABLE • s VALUE READ FROM DIAGRAM P • PRELIM(NARY OATA 
UNMARKED CROSS SECTIONS, ANGLES AND T VAl~ES ARE CALCULATED FRCM rH E QUANTlflES GIVEN BY THE AUTHOR IS), 
ANGLES UE IN DEGREES; CM AND LAB ARE CEN TER-Of HASS ANO LABORATORY SYS TE": E• =, CM ENERGY. 



1'2: 
~]: 

~ .. : 

M2: 
14'3: 
114: 

I\ 
GEY 

1.52 
l.~8 
l.59 
l.60 
1+62 
t.65 
1.67 
1.76 
l.84 
1.85 
'I.Jo 

t2l2: 

0.938] GEV 
1.1925 GEV 
0.49]8 GEV 

-T 
GEV••Z 

• 0.4668 
o.4696+- 0.0861 
o. ltfl88 ·- 0.0901 
o.soao+- 0.0940 
o. 5213•- 0.0979 
o.5467+- o.101e 
o.5662•- 0.1051 

# 0.604& 

' 0.606 1 

' 0.6096 
# 0. 7161 

• o. 7796 

• 0.7946 

• 0.7968 
0.8297+- O.ll9l 

N 
~ 

' ' # 
# 
II 

• • • II 

' 

0.9761 
0.9796 
1.00~6 
l 00068 
l. l56l 
1.28 96 
l. 3046 
1.3068 
1. 6596 
2.0046 
2.0068 
2. 0096 

-T 
GEV•*Z 

0.1121 

o,91s1 GEV 
l.t<nS GEV 
0+4938 GEV 

E• 
CEV 

1.93 
1.96 
1.97 
1.91 
1.98 
1.9'! 
2.00 
2.05 
2.08 
2.09 
2.99 

t212: 

GAMMA • 

K 
GEV 

u . oo 
J.46 
J.58 
3.70 
3.82 
3,94 
4.06 

16.0(J 
5 .0(1 
8 . 00 
5 . 00 
8.00 

lC>.00 
ll.00 
J.78 
s.oo 
8. oo 

16.00 
11.00 
5.00 
a.oo 

16,00 
11.00 
a.oo 

lb.OU 
u . oo 
8.0Ct 

I( 

GEV 

l • 56 

GAMMA + 

s 
GEYU2 

3+73 
3.115 
3.86 
.3. 88 
3.92 
3.98 
4.01 
4.18 
4.33 
4.35 
8.95 

79 

PROTON --> SIGMA ZERO • I(+ IK > 1.05 GEV> 

DIFFERENTIAL CROSS SECTION IT DEPENOENtEI 

2.00 GEV < K < GEV 16+00 

E• s O SIG/D T 
GEii GEV .. 2 llU BARN/GEV••2 

~ . 6'1 21.52 '.530E-Ol+-,110E-Ol 
2.12 1.31 .894 •-.434 
2. 76 7.60 .aao +-.2b9 
2.0(J 7.82 .609 +-. 211 
2.64 s.os .517 •-.180 
2.ae a.21 .119 +-.151 
2. 92 a.so .729 +-.146 
5.56 "0.90 # .130E-01 +- .400E-02 
3. 20 10. 2b f .140 +-.SOOE-01 
3.99 15.89 " .690E-Ol+-.170E-Ol 
J.20 10.26 • .120 +-. 500 E-0 l 
3.99 15. 89 II .460e-01+- ,eooE-02 
5.56 30. 90 # .560E-O'.+-.l90E-02 
4,64 21.sz # .180E-Ol•- .400E-02 
2.s2 7. 97 .l65 •-.912f-Ul 
3.20 l 0.26 ' .400E-Ol+-.360E-Ol 
3.99 1 5 . 89 II .l40E-01+-.800E-02 
5.56 30. 90 • .320E-02+-.1JOE-02 
4.64 21.52 • <.41 0 E-02 
J.20 10.26 N .260E-OL+-.250E-Ol 
3+99 15. 99 II .800E-02+-.350E-02 
5. 56 )Q.90 # .l60E-0 2+-.700F.-03 
4.64 21. 52 II .310E-02+-.900E-03 
3.99 15.89 • ,130E-02+-.Z lOE-02 
5.56 30.90 • .iaoE-03+-.ltOE-03 
4.64 21.,2 • <. 310E-02 
3.99 L5. 89 • . 600f-03+-.600E-0 3 

1, 56 GEY < K < GE Y 2.00 

E* 
GEY 

PROTON --> S I GM ~ lfRO • K+ 

G S!Cl/D T 
"IU !lARN/Gf.Y"*2 

z.42 

IK > 1.05 G€V I 

C:IFFERENTIAL CROSS SECTION (BACKHAkD PROOUCrtON I 

-u 0 SIG/O U THETA 
CEVt•2 l'U l\ARN/GEVUZ CM 

0.4 54 1-52 +-.116 # 90.0 
0.126 .827 +-.107 # 56+7 
0. 525 l.30 +-, 789E-Ol II 90.0 

-0.004 .242 +-,692E-OL • 42.l 
0 . 555 l.IS •-. B43E-Ol • 90 . 0 
0 . 585 .958 +-. 893E-O 1 # 90.0 
Q.60 5 ,888 •-.1 03 • 90+0 
0.045 .243 +-, SOIE-0 I # 42.3 
u.010 .257 +-, 527E-O L # 42.4 
0.021 • 300 +-,653E-Ol # 37.6 
o.ieo a.401E-Ol+-.742E-02 23.6 
o. 315 4.268E-01+-.428E-02 29.2 

• 0 .460 o.262E-Ol+-.629E-OZ 34. l 

• 0.600 i .l68E-O l+-,352E-02 38.3 
~ 0 . 680 o.12~f.-O l+-.277E-02 40 . 5 

ICONTINlJEIJI 

( 0 S IG/D Tl•(S-M••Z>••2 REF 
MU RARN•GEV••z 

22.6 •-ti.69 92 
37. 7 +-18.3 16 
}9.7 +-12.1 16 
29.4 +-10.z 16 
26 .6 •-9, 25 16 
42.6 +-B. 2B l6 
42o3 +-B.46 16 
11. 7 +-3. 61 92 
12. 3 +-4.40 91 
15+ 3 +-3. 83 92 
10+6 +-4.40 92 
10.4 •- t.110 92 
s.os +-l. 7l 92 
7.61 +-l.70 92 
18.4 •-4. 59 16 
3,5 2 +-3.17 92 
3.16 +-1.80 92 
2+98 •-1.17 92 

<t.75 92 
2 . 29 •-2.20 92 
1.00 +-. 789 92 
l.44 •-.6 31 9Z 
l.3Z •-.3 83 92 
.293 +-.473 92 
.162 +-. 992E-Ol 92 

<l.32 92 
.135 +-. IJS 92 

10 S IG/D fl•<S-M••21••2 REf 
MU 8ARN•GEVU2 

20. 8 •-1.n 127 

4 CONTt NUEO I 

K > 1.52 GEV 

18ARYONI 0 s 1r,10 n11EGA ICM I 
LAB "4U f\ARN/ STF.RAO 

z;. 7 11.151 •-.12oe-01 
16.0 #.930F.-Ol+-,120E-Ol 
24.5 II+ 148 ·- .9001'-02 
12.0 #. ?.80E-0\+-,800E•02 
24.7 11.136 +-. lOOE-Ot 
75.0 1. u 8 +-, \ lOE-01 
25.l #.111 •-. l lOf-01 
12.4 #. 340E-Ol+-,700E-02 
12.6 #. )90E-Ol+-,800E- IJ2 
11. 2 #.400E-Ol•-.1ooe-01 
6.4 . 207E-Ot +-.383E-02 
7.8 .l38E-01+-.22tE-02 
9.2 . 135E-Ol+-.324E-02 

10.3 • 869f-02 ..... 1aze-02 
11.0 .66BE-02+-.143E-02 

~ • NU~ERICAL VALUE FROM TABLE a: ~ALUE READ FROM DIAGRAM P •PREL IMINARY DATA 
UNMARKED CROSS SECTlONS, ANGLES ANO f VALUES ARE CALCULATED FROM THE QUANTITIES GIVfN SY THE AUTHO~I Sl . 
ANGLES ARE IN DEGREES; CM ANO lA8 ARE CENTER-OF MASS ANO LABORATORY SYSTEM; E• x CM ENERGY+ 

REF 

11 l 
224 
111 
224 
lll 
111 
111 
224 
224 
224 
106 
106 
106 
106 
106 
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C213: GAl'lo!A + P~OTON --> LAl!BOA ZERO + I(+ fl( > 0.91 GEVI 

~2 : o.9383 GEY 
11'3: 1.1156 GEY 
'44 i 0.4938 GEY 

TOTAL CROSS SECTION 

I( E• SIGlolA SIGMA•CS-M••2l••2 REF 
GE.V GEY MU 6ARN '4U BARN•GEY**2 

o. 91 - 1.00 1,63 M l.40 ·-· 370 4.48 •-1.18 100 
l .OO - 1.10 1.69 , 1.36 •-.3b0 s.2,, •-1.19 100 
1.10 - 1.20 1. 74 • l.85 +-.'i50 8.57 +-2.oe 100 
1.20 - 1.30 1.80 • 2.16 +-.5l(j u.e +-2.79 100 
1.30 - 1.40 1.85 ' 2.11 +-.530 13.5 •-3. 39 100 
1.lfO - 1.so 1.90 ' , .... o •-. 440 10.3 +-3.25 100 
1. 50 - 1.bO 1.95 # 1.42 •-.'t70 12.0 •-J.96 100 
1.60 - 1.10 1.99 • 2.04 +-. 590 19.5 +-5.b4 100 
1. 70 - 1. 80 2.04 # 1.27 +-.48C 13. 7 +-5.16 100 
1.80 - 1. 90 2.09 M 1,20 +-.490 14.4 •-5.89 too 
1.90 - z.oo 2.H • 1.51 +-,57G 20.2 +-7. 62 100 
2 .00 - 2.i.o 2.23 • .500 ·-· 190 a.n +-J.lb 100 
2.40 - 2.80 2.39 • .460 +-. 190 10.8 +-'t.44 100 
2.80 - 1.20 2. 55 # .600 •-.250 18.8 +-7.82 100 
3,20 - 3.60 2.69 # .700 +-. 290 31.4 •-ll. 7 100 
3.60 - 5.80 3.04 # .120 +-,600E-Ol 1.91 •-3. 95 100 

C21J; GAHMA + PROTON --> LAH8DA ZERO + Kt IK > 0.91 GEVI !CONTlNUEll l 

loll: o,9383 GE\/ 
1'3: 1.1u1i GE\/ 
ll't: Q,4938 GEY 

OIFFERElllTIAL CROSS SEC T!ON 

K E• -T THETA 4 MESON I 0 SIG/n T {(; SIG/O Tl•CS-H••21••2 0 SIGIO OMEGA ICJo\I REF 
GE\/ GEV GEV .. 2 Clo\ LAil '4lJ BARN/GEV•*Z HU l\ARN• GEll**2 .. U llARN/STERAD 

0.93 1.62 0.2962 II 90.00 16.H 3-70 •-.269 ll. 3 •-.8l9 11 .550E-Ol+-.400E-02 21 
0,97 1.64 c.1e32 # 31.)0 ~.635 4-'H •-.295 16 ·" •-.978 # .lH +-,aooe-02 21 

o.2s44 # 64.00 19.62 4.91 +-.Z95 16.3 •-.976 II .131 +-.sooF.-02 21 
o.411t2 u20.oo 31.66 2.43 ·-· 111 

8.07 •-.367 ' .660f-Ol+-.300E-02 22't 

o.9e 1.b5 0·2660 • 61 .40 21.eo 3.32 •-.135 11.2 •-.458 I .980E-01+-,400E-02 224 
0.3373 " 90.00 28.26 2 .40 +-.135 e. n +-,458 ' .11oe-01+-.1+ooe-02 224 

0.99 1.65 o.235 1 • 56.50 1'1-12 3.52 +-.'H7 12.1 •-1. 30 # .112 +-.1zoe-01 202 

i.oo 1.66 0.1686 II 30.00 10.s2 5.99 +-.206 21.1 +-,, 724 • .204 •-. 700E-02 27 

0.2478 • 60.JCl 21.02 4.9b +-.264 17.5 •-.'931 • .169 +-.900E-02 27 
0.3"86 • 68 .60 30.29 4.52 +-.264 15.9 •-.931 II .154 +-, 900E-02 27 
0.4'196 nlZ.rn J9.5l 3.55 +-.294 12.5 •-l .03 • • 121 +-,lOOE-01 27 

1.01 l.67 ().2286 II 54.00 19.35 3.'90 +-.359 14.0 •-1.29 II .lH .. - • l 30E-Ol 202 
1.02 1.67 Ool631 # 30. 30 11.10 S. 96 +-. 268 21.<I +-1.05 # .220 -.11oe-01 7.1 

o.1q6s • 43,60 15 .<;7 5,\3 +-. 288 18.8 •-1. 0 5 # .196 +-. llOE-01 2 7 
o.·2149 M 55.60 20.37 5.23 •-.262 19.2 +-.958 II .zoo +-. lOOF.-01 27 
o . 2875 # 6<;.90 2s. 53 4.06 +-.2U9 14.9 •-.767 If .\55 +-. eooe-02 27 
o.2s49 # b9.10 25.27 4.00 •-.157 l<t. 7 +-.57~ ~ .153 +-.bOOE-02 224 
C.3705 • 90.00 32.65 3.69 +-.157 13. 5 +-.575 # .141 +- .600E-02 22't 
0.381!0 # 94.20 34.06 3, 79 +-.288 ll.9 +-l .05 II .145 +-. llOE-01 27 
0.3997 # o;1.oo 34,99 1 .48 +-.157 · L2, 7 •-.575 ' .} 33 •-. 600f-02 21 

1·0" l.b8 o.1c;9e # 't5.00 17.0f 5,45 •-.190 20 . 8 •-.123 t .230 •-. 800£-02 27 
0.1521 • 21.50 10.'tO 6.66 +-.332 25 . 4 ... 1.26 • • 28 l +-, HOE-01 27 

l.05 le69 0.1557 * 30.00 11. 51 6.26 +-,34() 24.3 +-l. 32 II . 276 +-, lSOE-01 27 
Q.1581 # 31. 00 11-89 6.44 +-.499 2s.o •-1. 94 # .284 +-, 220E-Ol 7 
O.l9ll # 42.50 16.34 6.15 +-.295 23.9 •-1.15 fl .271 +•. HOE-01 27 
0.2102 # 48.00 16.48 5.29 +-.431 20.s +-1. 67 ' .233 +-.190E-Ol 7 
0.2194 • 50.50 19.45 5.38 ·-. 340 20.9 +-1. 32 • .zn +-, 150E-Ol 202 
0.2308 • Sl.50 20.62 5,54 +-.HS 21.5 +-1.23 II • 244 +-.140E-Ol 27 
o.3379 # 18-00 J0.20 3.90 +- .25(1 lS.2 +-,969 # .112 +-, 11oe-01 202 
0.3484 # eo.20 31.06 4,45 +-. 272 17. 3 +-1.06 • .\96 +-.t20E-Ol 27 
0.3940 " 99· 70 34. 74 l.56 +-.204 H.e •-. 793 • .151 +-, 900E-02 21 
0.5819 03 2.30 48.98 2.79 • - .250 10.s •-.969 • .12) •-.11oe-01 27 

l.06 \.69 o .z14 s ' 49.00 19. ll 5.64 •-.370 22.3 •-1.46 • .25'1 +-. l 70E-O\ ?OZ 
o. 3340 # 7().00 29.87 4.07 +-.196 16.l •-. 775 11 .!87 +-, 900E-02 202 

0·4039 # 90.00 l5.45 3,53 •-.131 14.0 +-.517 # .162 +-,600E-02 224 
0.5134 11112. 30 44.04 3.00 +-.152 l!,<;l •-.603 ' .1311 •-.1ooe-02 224 
o.5482 1112G.OO 46.76 2.83 •-.109 11.2 •-.431 II .L 30 •-. sooF-02 224 
0.6080 H35.00 51.12 2.26 •-.219 8.96 +-. 861 • .io• •-. lOOE-01 224 

i.oe 1. 70 0 .2062 • 46-50 18.51 5.63 +- .3b3 23.l +-1.49 ' .279 +- .180E-Ol 7 
0.201>2 • 4&.50 18.51 4.9Z +-.242 20.2 +-.994 • .24't •-. l20E-Ol 27 
0.4201 # <;C.00 }6.50 l.19 +-.161 u.1 •-.b63 # .1 58 +-,sOOF.-02 27 
o. 5'750 Hll9.70 48.64 2.52 +-.161 10.4 •-.663 • .125 •-.5ooe-02 27 

1.011 1. 71 0.2132 • 48.00 19.30 4-83 +-.234 2c;,2 •-.978 II • 24R +-,1 20E-Ol 202 
0.3374 # 73.50 29.9) 4-07 +-.195 11.0 •-.815 • • 209 +-, l OOE - 01 202 
o.4628 • ~6.00 39.53 2.6T +-.156 11.2 •-.b52 ' .137 •-.eooe-02 202 

1.10 1. 72 o.43?5 • 90.00 37. 38 2 .bZ +- .410 11.2 +-1. 75 • .n9 +-.2l8E-Ol t,5 

o.4375 # 90.00 37.38 3.03 +-. l 13 12.9 +-.481 II .161 +-,600F.-02 224 

l.11 1.72 0.2131 # 'i7.50 19.39 4.21 +- .219 18.5 +-.94C;J jj .2)4 +-.120E-Ol 202 
o. 3423 # 12.so 30.os 3,72 +-. 237 16.1 •-l.03 # .204 +-. l lOE-01 202 
004670 • 93.so 39, 31 2.57 •-.146 u.2 •-.633 # .141 •-, BOOE-02 202 

1.15 l. 74 o.21n • ... b. 50 19.42 4.11 ·- .146 19.l +-.690 t . 253 +-.900E-02 202 

• • NUMERICAL VALUE FROH TABLE ~ s VALUE REAO FROM DIAGRAM P • PREL[HINARY OATA 
UIOIARKEO CROSS SECT IONS, ANGLES ANO T VALUES ARE CALCULATED FROH THE QUANTtTlES GIVEN SY THE t.UTHOR ISl. 
ANGLES ARE IN DEGRfES; CH ANO LAB ARE CENTER-OF MA SS ANO LABORATORY SYSTEM; E• • 01 ENERGY. 
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C213: GAMMA + PRnTON --> LA~SOA ZERO • K+ CK > Oo9l GE VI ICONTTNUEOI 

1'2: o.938 3 GEV 
"' 3: lo 1156 GEii 
1'4 : o.4938 GEii 

OIFFEREtH I AL CROSS SEC Tl ON 

K E• -T THETA 1,.ESONI 0 S!t;tn T 10 ~I G/O Tl• IS- M••21••2 0 S I G/D OMEGA ICMI REF 
GE ii GEi/ GEV••Z CM LAB MU !\ARN/ GE V"• 2 MU RARN• GE V+*Z MU BARN IS TE RAO 

1.15 l.74 0.3537 # 71.CO 30 . 22 3.39 +-.179 15. 6 +-,83L II .209 +-, llOE-01 202 
0.4 865 • 91.00 39.51 2. u •-.227 9.9() +-t.06 M .131 +-.140E-Ol 202 

lol6 l.75 o.16&& # 36,00 l 5 .CJ l 4.09 •-2.69 19.4 +-12.1 M . 259 ·-. l70 22 
0.2995 # 60.()0 :l5.'o2 3.26 •-1. 90 15.4 +-8.99 # . 206 •-.120 22 
0.3954 # 15000 32.22 3.24 •-2. 53 15.4 +-12.0 # . 20s +-. 160 22 
0.4883 # 'iC.oO<i 39,30 2ol0 +-1. St! 9.% +-l.49 N ol 3'.'I +-•I OOf 00 22 
0.5912 #105.00 46.67 1.69 +-,790E-Ol A.01 +-o 374 II ol07 +-.500F.-02 224 
o .6870 #120.00 54.32 1.23 +-,632E-Ul ).114 +-. 300 # ol8~E-Ol+-,400E-02 224 
0.7694 41135.CO 62.1 8 l .09 •-. 632E-Ol 5-17 •-.300 , o690F.-Ol+-,400F-02 224 
0 .7694 1135.00 62.18 l-2 5 •- l. 42 5. 92 •-o.74 II , 790E-Ol+-,900E-Ol u 

lo lT 1.75 0 .2134 ' 'i6.0-0 l 9o37 3.80 +-. 23 1 LB. 3 •-lo 11 # .247 +-ol50F.-Ol 20 2 
0.3539 II 6<;.50 29. '" 3o02 •-.185 14.6 +-. 891 ' .196 +-,120f-Ol 202 
o.4a91 # 09oGO 39.()5 2ocs +-.185 lO.u +-, B9t # .135 +-, t20E-Ol 202 

1.19 l. 76 0.5138 # %.OU 3'lon l.89 +-.132 9,44 +-.658 # o 129 +-,'lOOE-02 111 
1- 20 l. 77 0.0988 # 15.00 6.280 5.43 +- .387E-Ol 27o5 +-. l 96 II o~79 +-o270E-02 7 

0.1249 u 25.00 10.50 4o 79 •-oZl5 240 3 •-l .09 " .J)4 +-,l50E-Ol 7 
o. 1'126 " 30.(i(i 12.63 4.89 •-o272E-OI 24.f\ •-. ne II .341 +-ol90E-02 7 
0.1421 P# 30.03 12 .64 p 5,(16 +- . 272 Z5o & •-1.38 Pll o~5'1 +-.190E-Ol 127 
o.t631 ~ 35.00 14 .78 4.30 +-.ZOlE-(.1 21. ti +-.L02 II . JOO •-ol40F-02 7 
Ool'f65 N 'iZ.00 17.81 4o07 •-.2l5 20.6 •-1.09 fl . 2114 +-. t50F.-Ol 7 
0 , 2341 " '+9.00 20 . 89 4. 0 .. •-. 229 20.s •-l. 16 ' .282 •-.160f.-Ol 7 
0 . 2708 • 55.0C ZJ . 57 3.95 +-0229 20 .1 •-1. 16 fl , 276 +-, 160E-Ol T 
0.3233 4 61,(,0 21 .21 3o4 5 +-. 229 n. 5 •-1 . 16 • .241 •- o l 60F- Ol 7 
0.3724 II 7~oco J0 .4b 2.8 'l +- . 201 14.7 +-1.02 II 0 202 +-. 140F.-Ol 1 
C.4312 4 78.00 ~4.Zb z. 79 •-.244 l4ol •-1.24 # .194 •-. l 70E-O l 7 
0.484 1 " 8'5.0tl H .68 z.21 +-.258 11. 2 •-1. 31 II 0 154 +-ol80E-Ol 7 
Oo5223 # <;0.00 40.17 2.05 • - o 314 10.4 •-1. 5<) # ol43 +-,2l9E-Ol 45 
o.7416 n.zo.oo Sb .16 l.35 +-o57lE-Ol 6.6'1 +-. 291 # ,940E-Ot+-.400F.-02 224 

l.Zl le78 0.5309 # 90.0(, 4(Jo35 2o00 •-o l4(J 10. 3 +-,7U ~ .143 +-o lOOE-01 111 
0.91 - l.40 lo 72 II Oo 1000-

(J.1600 11 4.18 +-1. 58 11. 2 +-i>.50 ---- 100 

• Oe 1600-
0,2400 ' 4. 36 +-1 .1 7 17 , 9 +-4.al ---- 100 

11 o. 21ioo-
0.3200 # 5oOiJ •- l .18 20 . 6 •-1+.8 5 ----- 100 

H 0 . 3200-
0.4000 # 3.25 +-.9110 1304 •-4o03 -----·-·- 100 

N 0.4000-
C. 6000 # l. 72 +-o46C 7.08 •-l.89 ---- 100 

0.6000-
u.aoou fl l. 15 •-o47v 4,7 3 •-l.''13 ------ 100 

# o .aooo-
1.osoo II l.96 •-.690 6.(}6 +-2 . 84 ---- 100 

II o.o -
39.60 ---- ---- • oZte +-o 560E-Ol 100 

t 35.60-
60.00 ------ ----- • .276 +-.630£-01 100 

II i>Oooo-
75.50 -------- -------- • .165 +-, 480E-Ol 100 

# 15.50-
9<:.oo ------ --- N .125 +-,420E-Ol 100 

# 90.00-
lO'i.50 ------- -------- ~ .120 +-,420E-Ol 100 

HC4.50-
120.00 -------- ----- • . 7 10 E-Ol+-.320E-OI 100 

u20.oo-
HO.'iO ----- ---- • .122 +-.430E-OI 100 

u~o ,4o-
190.00 ------- ---- II .5)0E-Ol+-,210E-Ol 100 

1. 30 i.e2 # 0.0737 6000 z ,544 3,75 •-.386 22. 3 •-2-30 # • 321 +-, 3 30E-Ol 127 
# 000789 # lOoOO 4-243 3.67 +-. 2 34 21.a +-l.3'l , • 3 14 +-o 200F-Ol 127 
# 000690 # lS.00 6.372 3.69 •-.187 22.0 •-1.11 # . 316 +-,l60E-Ol 127 

• 0.1031 (I ZOoOO 8.'H l 3o83 +- .152 22.e •-.<)04 ' .326 •-o 130E-01 127 

• Ool'i27 * 30.00 12.83 3,94 •-.210 23.4 +-1.25 # .337 ._o l80E-Ol 127 
# O,l 9b5 • 40.00 17 .23 3. 06 •-.234 23o0 •-l.39 • .no +-,200E-Ol lZl 

• 0. 2627 • so.co 2l o74 3.45 +- .175 20.5 +-lo04 ' .295 +-. lSOE-01 127 

' 0 .3395 ' 6 0 000 26.3'i 2 . 72 +- .1 75 16. 2 •-lo04 # . 2n +-, J 50£-01 127 

' 0 . 42't4 • 10.00 31.21 2 oH +- .199 Bo'l •-1ol8 ' .200 +-.170 E-Ol 127 

' o. 5!49 • eo.oo 36 .22 2o06 · -· 210 12 . 2 +-lo25 • .176 •-otsoe-01 127 

• 0 .6082 # ~o.oo 41-48 lo60 ·-· t 99 'l . 53 •-lol8 # .137 +-.t70E-Ol 127 
0.608 2 ii 90.00 41.48 1.67 +-.298 q,95 +-1.11 f .l43 +-o255F-Ol 45 
0.8539 #1l7 o20 51,31 1. 2.5 +-,4b8E-Ol 7,44 +-.278 # o 107 +-.400E-02 224 
ooeno 11120.00 59.17 1.22 +-,351E-OI 7. 2) +-.209 # .104 +-,300E-02 22.4 
0 o'9279 #l 26. 50 63.52 i.2s +-.468E-Ol 7o44 ·-· 278 # .101 +-. 400E-02 224 

l.31 1.83 C,9809 U:Ho 70 67.51 lo03 +-.574E-Ol 6.24 +-. 34 7 # .900E-01+-,SOOE-02 224 
lo30 lo82 C,9883 llJSooo 69oM i.01 +-o46SE-Ol 5o98 •-021e # .860E-Ol+-,400E-02 224 
1.32 1.83 0.62.55 • 90.00 41.64 1.44 •-. 790E-O l 8.86 +-.485 # .128 +-o TOOE-02 111 
1.33 1.8 ... 0 .2 908 • 52.70 21.05 2.9q +-.244 18.7 •-l.52 • .210 •-· 220E-01 127 

o. 3682 ' 62.00 27.43 2. 65 •-0222 lb,5 •-1.38 • .239 +-,ZOOE-01 127 
1,)4 l.a1i 0.0776 If llo 20 4. 761 3.64 •-.273 23.0 +-l.72 • ,3)4 +-o 250E-01 127 

0.0939 II l7o70 7,540 3. 81 •-.196 24·1 •-1.24 • • 349 +- .1eoe-01 127 
0.11311 • 23.30 9.950 3o 94 +-.164 24 , 9 +-t .03 II . 361 +-olSOE'-01 127 
Ool623 # 3),50 14.40 3.71 ·-. 207 23.4 +-Lo 31 • .340 +-ol90E-Ol lZT 
o.zz2a II t,J.20 19. 72 3.26 +-.2111 20.6 •-1.38 II .299 +-o200F.-Ol 127 
Oo 64:l8 II 'l0,00 U.78 lo55 +-.763E-Ol 9,79 +-0483 II ol42 +-,700E-02 '11 

1.36 l.85 0.6602 (I 90000 'il.90 1.42 +-. 73CJE-Ol 'l.2e •-.481 II .135 +- • 700E-02 Ill 
lo37 t.86 006669 II 90.00 41,95 1.ze +-,831E-Ol a,44 •-.549 II .123 +-.BOOE-02 ll 1 
1,40 1.e1 Co0906 • 17. 50 7,454 2.69 +-2.2s 18,, •-1'>.7 ' 0271 •-.230 22 

• ~ NUMERICAL VALUE FRCM TABLE " . VALUE READ FROM OIAGRAll P " PREl!MtNAPV DATA 
UNl'ARKEO CAOSS SECTI ONS, ANGLES AND T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BV THE AUTHORISl. 
AN GLES ARE JN DEGREES I CM ANO LAS ARE CENTER-OF MASS ANO LABORATORY SYSTE1'1: E• " CM ENERGY. 
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C213: GA~MA • PROTON --> LAM~DA ZERO • K+ ( K > o.n GEVI tCONflNUEOI 

"2 o.9383 cev 
"'3 1.1156 GEV 
114 0.1t938 GEV 

K 
GEV 

l.40 

1.44 
l.'o5 
1.47 
1.48 

1.4'> 
a.sz 
1.55 
l.62 

l. 70 
1.40 - i.eo 

1.so - 5.so 

3.70 

3.78 

3.82 

4+06 

E* 
GeV 

1.81 

1.89 
1. 90 
I +9l 
1. 91 

1.92 
1.93 
1.95 
1. 98 

2.oz 
1.96 

-T 
GEVU2 

0.1207 
c.16os 
0.2095 
c.246'> 
o. 3781 
o.sHo 
0.6$50 
1.0118 
1.1430 
1.1977 
o. 7299 
0.1421 
o. 7561 
l.17lfl 
1.2665 
o.7736 
o.aooo 
l.3745 
l .4a2 s 
1-5321 
1+6061 

o.osoo-
0.2400 

• 0.2400-
0.4000 

# 0.4000-
C..6000 

, 0+6000-
o.sooo * o.aooo-
1.ovoo 

1.0000-
1.1000 

2.46 II c.OSOO­
G.0800 

# o.oaoo-
0.1600 

# 0+ 1600-
0.2400 

o.2<ooo­
c.4000 

0.4000-
c.5600 

II 0,5600-
0.9400 

# 0.9400-
1.3600 

2.ao 

2.a2 

2+84 

2.88 

2.99 

c ... 110 
•- u.os92 

0.49&5 
·- 0.0931 

c.s160 
+- 0.0970 

0.8476 
•- o.122a 

o.5356 
+- ll+IOO'I 

0.5553 
+- 0.1048 

o.~nso 

·- 0.1087 
f 5. 9006 

OIFFERENTIAl CRnss SECflON 

THF.TA 4MESONI 
c11 ue 

# 25.00 
# n. so 
# 40.0Q 
# 45.00 
# 60.0Q 
II 15.00 
# 90.00 
u20.oo 
#135.00 
# l42. SU 
' 90.00 

P# 28.97 
# so.oo 
025.00 
#135.00 
# 90.00 
# 90.00 
#!JS.Ou 
#135.00 
11140. 00 
#135.00 

o.o -
39.60 

3<;.60-
60.00 

60.(;0-
75.50 

75.50-
90.00 

# 90.00-
120.00 

u20.oo-
1 ao .oo 

II O.O -
18.00 

16.00-
25. 80 

# 25. 80-
36. eo 

# 36.80-
45.50 

45.50-
53.10 

" 53.10-
60.CO 

# 60.00-
90.00 

II 35.00 
+- 3. 50 

ti 35.00 
+- 3. 50 

# 35 .oo 
·- ~. 50 

# 45.00 
·- 3. 50 

# 35.00 
+- 3+50 

It 35.00 
+- 3+50 

• 35.00 
+- 3. 50 

H0.34 

10.6S 
ll.9l 
ll.30 
19.56 
26.57 
34.03 
1c2.os 
6-0.84 
12.31 
79.12 
't2.20 
12.40 
42.25 
65.40 
13. 74 
42.H 
42.29 
74.55 
15.oc; 
so.11 
75.4'l 

11. @t 
+-l.245 

11.70 
+-1.22<; 

11.56 
•-1. 214 

14. '71! 
•-1.265 

ll.4 l 
•-l.l'l'l 

11..21 
•·l.185 

11+ 1"1 
•-1.172 

12.sa 

0 StG/O T (C SJG/D Jl•IS-H••21••2 
MU 8ARN/GEV••2 MU 8ARN•GEV**2 

2.ss 
2. 71 
2.42 
2.s2 
2.19 
1. 81 
1+55 
1+18 
l • zo 
i. 31 
l .07 

p 3.14 
1.07 
1.07 
1.23 
1.08 
• 925 
.965 
• 785 
.ss2 
.549 

JI, 1.00 

1·21 

l.60 

II +9BO 

II .520 

11 t. 16 

II • 780 

# • 85(, 

.'<00 

# • l 90 

•-1. 98 
•-1.9!1 
+-1.98 
•-1.59 
•-1.19 
•-1.29 

·-· 793 
+-.~97E-Ol 
+-.496E-OI 
•-1.88 
+-.561E-Ol 
+•.148 
+-.539E-Ol 
+-.443E-Ol 
+-.44)E-01 
•-.61H-Ol 
+-.589E-Ol 
•-.405E-Ol 
+-. 314E-O l 
+-. 'H4E-Ol 
+-.206E-Ol 

+-.'<SO 

•-.700 

+-.!HO 

+-.440 

•-.200 

+-. 560 

•-.320 

+-. 340 

•-.120 

•-.130 

+-.1ooe-01 

# .600E-Cl+-.300E-Ol 

+-.272 

• 710 ·-· 189 

.'o99 +-.159 

• 309 +-. &63E-O l 

.196 +-. l 31 

.252 •-.105 

.3'o4 •-.101 
i .604E-02+-.l5lE-02 

17.8 
18.7 
16.7 
17.4 
15.l 
12.5 
lO• 7 
8+14 
8+28 
9+03 
1.19 
23.2 
8.13 
e.21 
9.SO 
8.47 
7.53 
8.16 
1.25 
1+81 
5.59 

8.60 

16.0 

10+4 

8.43 

16. 2 

11. 7 

8.33 

1.25 

+-13.7 
+-13. 7 
+-13. 7 
•-10.'1 
+-a.21 
+-8.'>0 
•-5.41 
•-.274 
•-.342 
•-n.o 
•-.410 
+-l.09 
•-.410 
·-· 342 
·-. 342 
•-.478 
•-.419 
+-. 34, 
+-.345 
•-.345 
•-.210 

+-4. 90 

+-3.18 

•-1.72 

+-12.1 

•-7.08 

•-2.so 
+-2+71 

+-1.46 

+-.624 

32.3 •-11.4 

15+6 +-3.34 

10.l •-6.73 

20.0 •-5.88 
o.393 +-.982E-Ol 

0 SIG/0 OMEGA ICMI 
MU 8A!\N/STERlO 

# .260 +-.200 
" • 273 •-. 200 
,, +244 •-.200 
•• 254 •-.160 
• .221 •-.uo 
II .183 +-.130 
# .156 +-.800E-Ol 
, .119 +-.400f-02 
II • 121 +-•. SOOE-02 
# .132 +-.190 
II +114 +-.600E-02 

P# ,340 +-+l60F-01 
It +ll9 +-.600E-02 
# .121 +-.sooe-02 
# .119 •-.sooe-02 
# .124 +-.700E-02 
# +110 +-.700E-02 
' .119 •-.sooE-02 
# .105 +-.SOOE-02 
# .114 +-.sooe-02 
# .800E-Ol+-.300f-02 

II .177 •-.67(1f-Ol 

' • 249 •-· 830E-Ol 

' • t2e +-. 570E-OI 

II .106 +-. 530E-Ol 

# .710f-Ol+-.290E-Ol 

II +253 +-.960E-Ol 

# .274 +-.916E-Ol 

If .750f-Ol.-.~tOF.-Ol 

# .380f-Ol+-.196f-Ol 

# .133 +-.400E-Ol 

It .~60E-Ol+-.l86E-Ol 

If .900f-02+~.500E-02 

•• 3t0 •-.110 

If .300 +-.eooe-01 

II .220 +-.1ooe-01 

# +140 +-. ~OOF-Ol 

# .900E-Ol•-.600E-Ol 

II .120 +-. sooe-01 

• .110 +-.sooe-01 
• 320E-O 2+-. 7'19E-03 

REF 

22 
22 
22 
2Z 
22 
22 
22 

224 
224 

22 
111 
127 
111 
224 
224 
111 
111 
224 
224 
224 
224 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

too 

100 

100 

100 

too 

100 

100 

100 

LOO 

100 

100 

100 

100 

16 

16 

16 

16 

16 

16 

16 
106 

# x NU~ERICAL VALUE FROM TABLE ~ ~ ~AlUE REAO FROM OIAGRAM P = PRELl"INARY OATA S = FOR OETAILS SEE REFERENCE 
UNMARKEC CROSS SECTICNSt ANGLES ~~OT VALUES APE CAlCULATEO FROM THE OUANTillES GIVEN BY THE AUTHORISI. 
ANGLES ARE IN DEGREES; CM ANO LA6 ARE CENTER-OF MASS ANO LABORATORY SYSTEM; E• : CM ENERGY. 



112: 0. 9383 CEV 
1'3: 1.1156 GEY 
1114: o .... 93e CEV 

I< E• 
GEi/ GEY 

4.30 2.99 

5.00 3.ZO 

a.oo 3.99 

11.00 4.64 

16,00 ~ . 56 

M2: 0.9383 GEV 
113: 1.1151> GEV 
1'4: O.Hl8 GEV 

-T 
GEV .. 2 

• 0.0053 

• 0.0057 , 0.0069 

• 0.0093 

• o.ouo 
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'C213: CA~MA + PROTON --> LA'-BOA lEftO • IC+ (I( > 0.91 CEVI CCONTtNUEOI 

Di FF ERENT IA L CROSS SECTION 

-T THETA (MESON I 0 Slf./O T co SlG/O Jl•{S-M••21••2 0 SIGfO Ol'IEGA CCl'll 
Gl:V••2 CM LAB MU 8ARNfGEV••2 MU 8ARN•GEV••2 MU BARN/SfERllO 

• 5.9806 llt2.55 75.it2 il .ll2E-Ol+--.l7bE-02 0.729 +-.115 .592E-02+-.932E-03 

' 6.1206 146.12 91.2s Ol .15ZE-Ol+--. 302E-02 o.991 +-.197 .806E-o2+--.lhOE-02 
s 6.2656 151.59 89.02 • .l56E-Ol+-. 252E-OZ i.02 +-.164 .B26E-02+-.133E-02 
s 6 • .,.006 151>.95 99.13 i' .270E-Ol+-.453E-02 1. 76 +-.295 .143E-Ol•-·2"0E-02 
# o. 0110 0.57 .1635 I ,340 +-.60CIE-Ol 29.9 +-5.28 .215 +--, 380£-0 I 

• O.Ollt8 2.57 .7312 I .333 +-.22oe-01 29.3 +-t.94 .2ll +-o l39E-Ol 

' 0.0208 4.0b 1.1 57 • .'t2S +-.380E-Ol 37.4 +-3.35 .2b9 +-o241E-0\ 
II 000308 5.75 1.636 • • 398 •-.2soE-01 35.0 +-2.20 • 2 52 +-.158E-01 

' o.0498 B.03 2 .2 ee • .405 +-. HOE-01 35.7 +-2.7) .256 +-.196E-Ol 
II o.oe9s 11.44 3 .263 " .424 •-.300£-01 37. 3 +-2.64 .269 +-.190E-Ol 
II 0.1678 }6.15 4.621 # .473 +-. 320E-Ol 41.b +-2.sz .300 •-.203E-Ol 
# o.1738 16.46 4.710 II .394 +-.390E-Ol 34.7 +-3.43 • 250 +-.247E-Ol 

' o. 3158 22.50 6.496 II • 341 +-.370E-Ol 30.0 +-3.26 . 216 +-,2"34E-Ol 

" Q.45C8 21.20 7.864 # .12s +-.HOE-01 28.6 +-2.91 .206 +-.209E-Ol 
# 0.6008 H.60 'l.188 # .22a +-.250E-Ol 20.1 +-2.20 .144 +-. l58E-Ol 
# 0.1100 36.0CI 10.54 " .134 +-.2ooe-01 ll.8 •-l. 76 • 649E-O l +-. l 27E-Ol 

' o.91os 'I0.65 11.99 # .9ZOE-Ol+-.1 60E-Ol 9.10 +-1.41 . 583E-Ol+-.JOlE-Ol 
# 1.1508 44.49 13. 22 !I .500E-Ol+-.110E-Ol 4.40 +-.968 . 317E-O J+-.697E-02 

" 0,0069 0.10 .1609 II .940E-Ol+-.3 30E-Ol 21.2 +-7.44 .101 +-. 356E:-Ol 

• o.oon 1.66 • ] 876 # .790E-Ol+-.180E-Ol 17.8 •-lt.06 . 853E-Ol+-,l94E-Ol 
II 0.0114 2.20 • 5090 # .105 +-, 140E-Ol 23, 7 +-3.16 .113 •-.1s1e-01 
# 0.011>4 3.11 .719~ # .130 +-.300E-Ol 29.l +-6.76 .140 +-. 324E-Ol 
II o. 0264 'o.40 1. 018 • . 127 +-.t>OOE-02 28.6 •-1.35 .137 +-.649E-02 

• O.O<ft54 6.15 J .423 • .141 +-, 5ooe-02 31.e •-1 .13 .152 +-, 540E-02 

• Q.08M 8.81 2 .04 1 • .161 +-. 900E-02 36.3 +-2.03 .174 +-,972E-02 
# 0 .1664 12.1t1 2.895 II .161 •-.1 2oe-01 36.3 +-2.70 .174 +-. l 30E-01 
# o.256lt 15.bO 3.630 # .147 +-.lbOE•Ol 33. l •-3.61 .159 •-.173E-Ol 
# 0.3164 17. 3q 4.050 # .135 +-.600E-02 30.4 +-I. 35 .11t6 +-.648E-02 
M 0.4464 20. 75 "· 848 # .980E-Ol+-. 800E-02 n.1 +-1.ao .106 +-,864E-02 
# o.6064 24.28 5.69J • .760E-Ol+-.700 E-02 17.1 +-1.58 .820E-Ol+-,7S6E-02 
# o. 7764 27. 5 1 6.469 # .410E-01+-. 300E-02 9.24 •-.676 .443E-Ol+-.324F.-02 

• o.9764 31.02 7. 33 7 II .240E-Ol+-. 300E-02 5.4l +-.676 . Z59E-Ol+-.324f.-02 

' 1.2864 '.15. 76 e.526 II .910E-OZ+-.1 30E-~z 2.os +-.291 .98ZE-02+-.140E-02 

• 1.1>564 40.82 9.6 18 ti .290E-02+-.900E-Ol O.b54 •-.2!)1 . 313E-02+-.972E-03 
M 2.0064 .t,5.16 L0.96 # .860E-03+-. 320E-03 0.19 ... +-.72\E-Ol .928E-03+-.345E-03 
II 0.0057 C.87 .1733 N .570E-Ol+-.l30E-Ol 24.3 •-5.54 . B70E-O l•-.I98E-Ol 

• 0.0120 2. 2.5 .4497 II .700E-Ol•-.l40E-Ol 29.6 •-5.97 .107 +-, 214E-Ol 

• 0.0246 3.70 • 7395 Ii .saoe-01+- . sooe-02 24.7 +-Z.13 .885E-Ol+-.763E-02 

• o.0446 5. 23 1. 046 II .710E-Ol•-.400€-02 30.3 •-1.70 .109 +-. 61 lE-02 

• o.0846 7.40 1.491 " .790E-Ol+-.4DOE-02 n.1 •-1.10 .121 +•,611E-D2 

• o.1696 10.64 2.132 , . 8ooe-01+-.6oue-02 34. l +-2.56 .122 +-,9!bE-02 
r o.3246 14. 84 Z.980 N .780E-01+-.700E-02 33.2 +-2.98 .119 •-.101e-01 

' 0.4646 l7.82 3. 586 II • 580 E-Ol+-. 500E-02 24.l •-2.13 .ease-01+-.763E-02 
# o.7946 23.42 4. 739 • .203E-01+- .1 90E-02 e.65 •-. 810 . 31oe-01+- .290E-02 
M l.OU46 26-39 5.361 a .133E-Ol+-.180E-02 5.67 +-,767 . 203e-0 1•-.21se-02 

' l.3046 30.10 6 .160 .360E-02+-.400E-03 \. 53 +-.110 .550E-02+-.611E-03 
M 2.0046 17.67 7.787 .560E-03+-.140E-03 0.239 +-. 597E-O I .e55E-03+-.214E-OJ 

• 0.0053 1.0 l .1693 .240E-Ol•-· 500E-02 21.6 +-4.51 . 545E-ol•-.114E-Ol 

• 0.0189 2.10 .4512 .42oe-01•-. aooe-oz 37,9 +-7.21 .954E-Ol+-.192F.-Ol 

• 0.04.21 lt.24 .7092 • .350E-Ol•- . ZOOE-o2 31.6 +-1.eo .795E-Ol+-o455E-02 

• o. 0811 5.9<.i l.004 # .4ooe-01+-.2oue-02 36.l +-1.ao .909E-Ol+-,455E-02 

• 0.1651 e. 64 l.448 # .350E-01+-.300E-02 31.6 +-2.10 .7~5E-01+--.682E-02 

• 0.2031 io.qs 1.838 # .410E'-01•-.300E-02 JT.o +-2.10 . 93ZE-Ol•-,682E-02 
# o.HH ll .. i6 2 .00'I # • 335E'-O l+-. 230 E-02 30.2 •-2.01 .761E-Ol+-.S23E-02 

• 0.4431 14.26 2.l99 II .264E-Ol+-.330E-02 23.8 •-2.97 . bOOE-Ol+-,750E-02 

• o.6031 16.67 2.009 11 .149E-01+- .1soe-02 13.4 +-1.35 • 3 39 E-0 l +-- • 34 lE-02 

• o.nH l~.15 3.233 II o940E-02•-.IOOE-02 a.1t1 ~-.901 .214E-01+-.227E-02 

' 1.0031 21.57 l.651 • • 380E-02+-.600E-Ol 3,43 +-.541 .864E-02+-.l36E-02 

• l .303l 2't.H 't.185 • .210E-02•-.300E-Ol 1.99 •-.270 o477E-02+- .682E-03 
II 2.0031 JO.b9 ~.256 # .l30E-03•-.SOOE-04 0 .117 +-.451E-Ol . 295E-03+-.ll4E-03 

C213: GAMMA • PROTON --> LAMBDA ZERO + K+ IK > 0.91 GEVI I CONTI NUEO I 

K 
GEi/ 

16.00 
11.00 
8.00 
a.oo 
s.oo 

DIFFERENT IAL CROSS S6CTlON IT DEPENOENCEI 

2.00 GEV < K < GEV 16.00 

E• s 0 S!G/O T 
GE V GEV .. 2 lo!U llARN/GEV••z 

5 .56 30.90 • .240E-01+-.sooE-02 
4. 64 21.sz , .57oe-01+-.tlOE-Ol 
3.'19 15. 89 II .940E-Ol•-.330E•Ol 
3 .99 15.89 # .19oe-ot•-.1soe-01 
3.20 10.26 # .HO +-.bOOE-01 

(0 STG/O Tl•IS-M••21••z REF 
MU 8ARN•GEV**2 

21.6 •-4.Sl 92 
24.l •-5.54 92 
21. 2 +-7.'t4 92 
17.8 •-4.06 92 
29.9 +-5.28 92 

REF 

106 
106 
106 
106 

92 
92 
92 
<J2 
'12 
92 
92 
'l2 
'l2 
92 
92. 
92 
'l2 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92. 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
gz 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 

• z NUMERICAL VALUE FROM TA6LE ~: VALUE REAO FROM DIAGRAM p = PRELJMINARY DATA • = FOR DETAILS see REFERENCE 
UNMARKEC CROSS sccrrcns, ANGLES AND T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHO~ISI. 
ANGLES ARE IN DEGREES; CM ANO LAB ARE CENTER-OF MASS AND LABORATORY SYSTEM; E• = CM ENERGY. 
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c2u: GA~MA + PROTON --> lAM80A ZERO • K+ IK > 0.91 GE\11 ICONTrNUEDI 

1'2: 0.9383 GEV 
~.3: 1.1156 GEV 
1'4: 0 .4'l3ll GEV 

ClfFERENTIAL CROSS SECTION Ct DEPENDENCE) 

2.00 GEV < K < GEY 16.00 

-T K E• s 0 SIC/O t I 0 SIC/D Tl•IS-N••21••2 
EEVU2 GEV GEV GEV••2 HU 9ARN/GEV••2 14U 8ARN•GEV••2 

• 0.o114 e.oo 3 . 9'l 15.89 • .105 +-.l40E-Ol 23.7 +-3. l6 

• 0.0120 11.00 4.64 21.52 • ,JOOE--<Jl+-.140E-Ol 29.e •-5.97 

• 0.0148 s.oo 3.20 10.26 , .))) +-.220E-Ol 29.3 •-l.9't 
II 0.011>4 8.uo 3.99 15.89 • • 130 +-.JOOE-0 l 29.l •-6.76 
# 0.0169 16.CIO 5.56 )0.90 M .420E-Ol+-.600E-02 37.9 •-l.21 

" Q.OZOA s.oo ). 20 10.26 • ."25 +-.J80E-Ol ~7.4 •-3.35 

" 0.0246 11.00 4.64 21.52 • .580E-Ol+-.500E-02 24.7 •-z.u 
• 0.021>4 8.oo ).99 15.89 • .127 +-.600E-02 ze.& -1.35 

• 0.0308 5.00 3.20 10.26 • .398 •-.2soE-01 35.0 -2.20 

' 0.0421 l&. OO 5.56 10.90 • .350E-0\+-.200E-02 31.& -1.eo 
r o.oHo u.oo 4,114 21.52 • .710E-Ol•-.400E-02 lU.-3 +-l. 70 

• 0.0454 8.00 3. 99 lS.89 N .141 +-.sooe-o 2 3 t. 6 +-1.13 
II o.0498 5.00 3.20 10.26 • .'t05 +-.HDE-01 35.7 +-2. 7l 

• 0 .o 500 - o. 0800 1.00 - s.80 2.06 - 3.43 4.26 -H.76 • lol6 +-.580 24.l -12.1 
ti 0.0811 16.00 5.56 30. 90 • .400E-Ol•··20Df-02 36.l •:-1.80 

• o.0846 11.c.o 4.64 21. 52 • .790E-Ol•-.400E-02 33. 7 •-1.70 
# 0.08&4 a .oo ).99 15.89 M .161 +-.900£-02 36.3 •-2.03 

' 0.0898 s . ou 3.20 10. 26 • .loH +-. 300E-0 l 37,3 +-2.64 

' o.oeoo - "· 11>00 t. 80 - 5.80 2.011 - 3.43 lt.26 -11.76 ; • 780 +-.320 16.2 •-6,&6 

• 0.1651 16.00 5.56 30.90 # .350E-Ol+-,300E-02 31.6 •-2. 70 

• 0.1664 a.oo 3+99 15.89 # .161 •-.1201:-01 36.3 +-2. 70 
# 0.1678 s .oo 3,20 10.26 # ,473 •-• 320E-Ol 4106 •-z.az 
# 0.1696 11.00 4.64 21.52 M .aOOE-Ol+-.600E--02 34.l +-2.56 
# Ool738 s.oo 3.20 10.26 , .Hit •-.l90E-Ol 31t.7 •-l.ltl 

M 0.11100 - o. 2'•00 1.ao - 5.80 2 .01> - 3,43 4.21> -11.76 • . 850 +-.340 17. 7 •-7.08 
# 0.256't e.oei 3. 99 t S.89 , .147 +-. t60E-O l 33.l -J.61 

' 0.21>J 1 16.00 s. 56 30.90 • .410E-Ol+-.lOOE-02 '37.0 •-2.10 

• u.3131 16.0o 5.So 10.90 ' .335E-Ol•-.230E-02 30.2 -2.01 

# o.J1sa 5.0<. ). 20 10.26 • •H1 •-.370E-Ol 30.0 +-3,26 
# o. 316.ti s.oc 3,9q 15.89 # .135 •-.6ooe-02 30.4 +-lo lS 

0.2400 - 0.4000 l. 90 - 5, S<i 2.06 - 3,43 4.26 -1}. 76 M . 310 +-.120 6.45 +-z.so 

" o . 3246 u.oo 4.b4 21.52 # .1aoe-01+-.100E-02 n.2 •-2.99 
II 0.4431 lb.OU 5.56 30.90 • .264E-Ol+-.330E-02 23.8 -2.97 
# o.4464 8 .oo 3.99 15.89 II .980E-Ol +-,BOOE-0 2 22.1 •-1.90 

' o .4 soa s .oo 3. 20 10.26 , .325 ·-· 330€-01 28.6 •-2.91 

' O.<t646 11.00 4.64 21.52 • .580E-Ol+-,50UE-02 24. 7 •-2.13 
0·"770•- 0.0892 J .46 z. 72 1.31 olb5 ·--272 3203 +-11.4 

II 0.4000 - o.s6oo 1. 80 - s.eo 2. 06 - 3,43 4.26 -11.76 ' .400 +-.130 e.33 •-2.11 
o.4965+- o.o9:H 3.58 2. 76 7.1>0 .no +•.189 32.0 •-8.54 

o.5160+- 0.0910 3. 70 2.80 7.82 .499 +-.159 24.1 •-7.66 
o.53 56 •- 0.1009 3 .82 2.84 6.05 .196 +-. lll 10.l •-6.n 
0.555)+- 0.1048 3. 94 2.es e.21 .252 •-.105 n.s +-5. 1• 
0.5750•- 0.1087 4.06 2.92 s .so • 3"4 +-.101 20.0 •-5.88 

' o.b008 5.00 3.20 10.26 • .228 +-.250€-0\ 20.1 +-2.20 
II o .6031 16.CIO 5. 56 30.90 f ol49E-Ol+-,150E-02 13,4 •-1.35 

" Oo606'1 a.oo ).99 15.89 * ,760E-Ol+-.700E-02 n.1 •-1.58 

# o. 5600 - o. 8400 l· 80 - 5.80 2.06 - 3.43 4.26 -11.71> • .190 •-. TOOE-01 lo95 +-1.46 
# o.noe 5.00 3.20 10.26 II .134 •-.zooe-01 11.s +-lo 76 
# o. 7764 a.oo 3. 99 15.89 11 .4lOE-Ol+-,300E-02 9o24 +-.676 
II o.1ci31 16.00 5.56 30 090 II o940f.-02+-.lOOE-OZ 9olt7 +-.~I 

# o.794<> u.oo 4.64 21.52 # . 203E-O l+-.190 E-02 s.&s +-.810 
o.e476•- o .122s 3.78 2. 82 7,97 . 309 ••.663E-O l 15. 6 •-3.34 

• o. 9708 s.oo 3.20 10.211 • .920E-01+-.160E-Ol e.10 +-1.41 

• o.9764 e.oo 3.9'l 15.89 ' . 240E-Ol+•.300E-02 5.41 -.676 
II 1.0031 16.0IJ s.s6 30.90 II . 380E-02+-.6DOE-03 3.43 o-.541 , J.0046 11.00 4.64 21 .52 • .t33E-Ol+-.l80€-U2 5.&7 •-.767 

o.s4oO - 1. 3600 2.80 - s.ao 2.06 - 3.43 4.26 -11.76 • .600E-Ol•-.300E-Ol 1.25 •-.624 
# t.1508 5,00 3.20 l0.2b # .500E-Ol+-.llOE-Ol 4.40 .... 968 
# l.2064 8.00 3.9<; 15.09 ' .910E-02•-ol30E-02 2.05 +-.293 

t J.303l 16.0IJ 5.56 J0.90 II .21oe-02+-,3ooe-03 1.89 -.210 

• 1.3046 11.uo 4.64 21. 52 # . ll>OE-02+-.4-00E-03 l.53 •-.170 

• \ .656't 8.00 3,9q is . sq f ,290E-02•-,900E-03 .654 +-. 203 
r 2.0031 16.00 s. 56 30.90 # .130E-03+-,500E-04 .111 +-.451E-Ol 
# 2.0046 11.00 4.64 21.52 # .560E-03+-.140E-03 .239 +-.597E-Ol 

• 2.006'. 8.UO 3.99 15.89 • oObOE-03+-,320E-Ol .194 •-. 72lE-Ol 

II • NUMERICAL VALUE fROM TABLE ii • \IALUE READ FROM DJAGRAH P • PRELUllNARY OATA 
UNMARKEO CROSS SECTIONS, ANGLES AND T VALUES ARE CALCULATED F~OM fHE QUANTlTIES GIVEN 8Y THE AUTHORCS•• 
ANGLES ARE tN DEGREES; CM ANO lAB ARE CENTER-OF MASS AND L,80RAfORY SYSTEM; E• ~ CM ENERGY. 

REF 

92 
92 
92 
92 
92 
9z 
92 
92 
92 
92 
92 
92 
9l 

100 
92 
92 
92 
92 

100 
92 
92 
92 
92 
92 

LOO 
92 
92 
92 
92 
92 

100 
n 
92 
92 
92 
92 
16 

100 
16 
\6 
16 
16 
\6 
92 
92 
92 

100 
92 
9Z 
92 
92 
16 
92 
92 
92 
92 

100 
en 
92 
92 
92 
92 
92 
92 
92 



112: 0 .938 3 GEV 
1'3: 1.1156 GEV 
1"4: 0.4938 GEV 
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C213: GA~MA + PROTON --> lA~BDA ZERO + ~+ lK > 0 .91 GEVI 

OIFFERENTTAl CROSS SECTION IT DEPENDENCE! 

l.4D GEV < K < GEV 2 .00 

t CONTI NUEO I 

-T I( E• s D Sit.ID T ID S IG/0 f)•IS-Kt<Jt21U2 REF 
GEV .. 2 GEV GEV GEV .. 2 MU 8~RN/GEV•*2 "ll BM~N*GE\IU2 

o.o906 lo'tO lo87 3.51 2.69 •-2.28 18.5 
0.1201 l·'tO 1.67 3.51 2.58 •-1.98 17.8 
0 . l.t,27 1.45 1.90 3.(,0 J. l't +-.146 21. 2 

' o .osoo - o. 2't00 1.40 - 2.eo 1.117 - 2 . 01> 3.51 - 4.26 ' 1.oo .... 450 8. 60 
0.1605 l.40 1.87 3. 51 2 . 71 +-l.98 18.7 
0.2095 1.40 1.87 3.51 z. 't2 +-1.98 16 .7 
0 .2.t,69 l . <tO 1.87 3.Sl z .s2 +-1.59 17.4 

# 0 .2400 - 0.4000 1.40 - l.ao 1.87 - 2.06 3.51 - 't . 26 " l. 81> +-.100 16.0 
0. 3791 1.40 lo 87 3.51 2.19 •-1 ol9 15.1 

M 0.'+000 - 0-6000 l.40 - 2.eo J.97 - 2.06 3.51 - 4. 26 ll 1. 2 1 +-.490 10.4 
o. 5310 1 ... 0 l.87 3.51 I. Al •-1.29 l2o5 

# 0.6000 - o.aooo l·'tO - 1.80 1.87 - z.06 3. 51 - 4.26 II 1.60 •-.570 13.6 
# 0.0000 - 1.0000 1.40 - 1.80 l. 8 l - 2.06 3.51 - 4.26 • ,980 +-.440 9,43 
N 1.0000 - 1.1000 lo40 - 1.80 1.8 7 - 2.00 3.51 - 4oZ6 # .520 •-.200 4.47 

C213: GAMMA • PROTON --> LA1160A ZERO • I(+ (I( > 0.91 GEVI ~CONTINUED ) 

M2: 0 .9 383 GEV 
1'3: 1.1156 GEV 
1'41 Q.4918 GEV 

C! l FFERENT Ut CROSS SECTION 18ACKWARO PROOIJCHONI K > t.40 

K E* s -u 0 S!G/0 U THETA (Bl\RYONI 
GEY GEV GEVU2 GEVU2 f'U fll\RN/GEVUZ 04 Lft6 

lo40 l.87 3o5l -0 . 059 1.31 •-1. aa # 37. s u. 5 
-0 . 004 1.20 •-. 4%E-Ol # 45.0 13. 8 

0 .121 1. 18 +-, 397E- Ol r 60 . 0 18. 3 
0.444 1.55 •-.793 I 9 0 . 0 26. 7 

lo't4 l.99 3.58 0 . 484 1.01 +-.561E-Ol 8 9 0 . 0 27 ol 
l. 4 7 lo 91 3.64 o.s14 1.01 +-. 539E- 01 ' 90.0 27. 3 
1.48 l.Cll 3.66 0.022 l.23 •-.443E-Ol • 45.0 14. l 

0.111 1.07 +-.44 3E-O l # 55.0 11.1 
1.49 l.9Z 3.68 \), 534 i.oa •-. 612E-O l , 90,0 27.5 
1. 5~ lo93 3. 73 o.564 .925 •-. 589E ·OI # 90.0 27. 7 
1.55 1.95 3.79 0.046 .91>5 +-,405E-Ol # 45.0 14.2 
1.62 l.98 3,92 0.020 .952 +-.374E-Ol • 40.0 12.7 

u.o69 • 785 •-. 374E-Ol # 45.0 14.3 
1.70 2.02 't.07 o.096 • 549 ·-· 206F.-01 • 45.0 14.4 

l.40 - 1.80 1.87 - 2.06 3 .. -s1 - 4, 26 # o.o - 60.0 
11 60.0 - 90.0 
# 90. o -lO<t,5 

1.80 - 5.80 2 . 06 - 3.43 4.26 -11.16 II 90.0 -120.0 
4-30 2 .99 8.9.5 • 0.180 4,270E-Ol+-. 4S3E-02 23.0 603 

a O.Jl5 a .156E-Ol•-. 252E- 02 28.4 7.8 
o .1t60 o.15ZE-Ol•- . 302E- 02 33.3 9.2 

i 0 .600 i. ll2E-Ol •-.l 76E-02 37.4 10.4 

• 0 .680 a .604E-02+-.l 5 1E-02 39.7 11. 0 

C213: GA,MMA + PROTON --> LAMBDA ZERO t K+ IK > 0.91 GEV) ICONTINUCOI 

"12: 0 , 9383 GEY 
~3: 1.11.56 GEV 
Jlllp O.'o 938 GEV 

I( E* 
GEV GEV 

0.960•-0.010 1.6311 
lo000+-0.030 l.660 
1.ooo+-0.020 l.660 
1.020+-0.030 l.672 
1.020+-0.020 1.672 
1.030+-o.ozo 1. 677 

1.0.so l.698 

' II 
# 
# 
# 
II 

• 

P • BARYON POLARIZATI ON ALO~G KIGA~l'IAI X Pl~ESONI 

THETA l'IE SO N THETA BARY ON p 
CH LAB CM LAB 

•n.o•- 9.0 2 s.1 •- 7.b 89.0•- 9.0 11.e+- 3.1 •-0.19•-.l't 
32.0•- lC.G 11. 3+- e.1 148.0•- 10.0 10. 5•- o.e #-0.06+-.19 
91,0•- 4.1 )I. 5•- 1.2 81.0+- 4.3 i s .z+- 3.6 r-o.2H-.11 
61.0•- 7.0 22.3+- a.o 119.0+- 1.0 17.4+- 4.0 1-0 .16•-. 12 
92.0•- 1.0 33.3+- e.3 89.0+- 7.(J 16.6+- 3.9 1-0. 30+-. l3 
67.o•- 4.3 32. 3+-

"· 0 
9~. O•- 4. 3 17. 7+- 3.2 •-0.21+-.10 

49.8 19.2 130. 2 18.Q r-o.ze+-.12 

I • NU"ERICAL VALUE FRON TABLE a• VALUE READ FROM DIAGRA M P • PRELIMI NARY DATA 

REF 

I'> 
11; 

3 
1" 
14 

3 
202 

•-15.7 22 
+-1). 7 22 
•-1.09 12 7 
•-3.87 100 
._ 130 7 22 
•-13. 7 22 
•-10 .9 22 
•-6.02 100 
•-e.21 22 
•-4.21 100 
•-8.90 22 
•-4.90 100 
+--3.78 100 
+-1. 72 100 

GEV 

0 SIG/0 OMEGA (CHI REF 
MU BARN/ STEP.AO 

#.132 •-.190 22 
•• Ill +-.500E-02 224 
f ,119 +-,400E-OZ 224 
#.151> •-.BOOE-01 22 
f.11 4 +-,600E-02 lll 
1.119 •-.600E-02 I ll 
••139 +-.500E-02 224 
#0121 +-,500E-02 224 
#.124 •-.700F.-02 ltl 
follO •-.700E-02 Ill 
~·119 •-.500E-02 224 
N·ll4 +•.SOOE-OZ 224 
#ol05 +-.500E-02 224 
#,800E-Ot•-.100E-02 224 
#o980E-Ot+-.330E-01 100 
,.11oe-01+-.29oe-01 ioo 
1.106 +-.530E-Ol 100 
1J.900E-02 t-, 500E-02 100 

• 143E-Olf-,240E-02 106 
.826E-02+-.lJJE-02 1 06 
.806E-02+-.l60E-02 106 
.592f-02+-. 932E-03 106 
.320 E-02+-, 799E-03 106 

UNH~RKEO CROSS SECTJcmS , ANGLES AHO T VAL UES ARE CALCULATE D FROJll THE QU~NTIT!ES GIVEN 8Y THE AUTHORfSI . 
ANGLES ARE IN OEGRE~S: CH AND lA8 ARE CENrER-OF MASS AND LABORATORY SYSTEK: E• • CM ENERGY. 



M2 0.9383 GEV 
113 1.1156 Gev 
1'4 0.'<'738 GEii 

K E• 
GEY GE\I 

i.oso 1.688 
l .OS0+-0 .020 1.688 
1.060+-0.030 1.69't 
1.060+-0.0lO l.69't 

1.100 l.116 
1.100 •• 716 
1+100 1. 716 

1.100+-o.0:10 1. 716 
1.100 1.116 

1.120•-0.010 l. 727 
1+ 160 1. 748 
l+ l60 l. 748 
1.160 l. 74 8 

i.t90+-0+0l0 t.764 
t.290•-0+010 1·817 

86 

C213: GA~HA + PROTON ·-> LAMBOA ZERO • K+ tK > 0.91 GEVI tCONTINUEOl 

P ~ BARYON POLARIZATION ALO~G KIGAH~AI K P{"ESONI 

THETA l'ESON THETA SAR VON p ReF 
C"I lAB CM us 

# 76.e 29.7 103.2 19.7 11-0.01+-.13 202 

• 85.0•- t.O 32.'h- 6.9 95.0•- 6.0 19.0+- 3.3 11-0 • 39•-. I 5 14 
# ao.o•- 4.6 ll.4•- 6 , 5 100.0•- 4.6 19.9+- l.9 #-0.40+-.13 , 
• 80.0+-

"· 6 
Jl.4+- 6 . '; 100.0+- 4.6 19.9+- 3.9 11-0. 36+-. l 3 3 

II 't7.6 19.3 132.4 21.7 1-0. 38+-. 12 202 
# n. a 29.9 lOT .2 22.5 1-0.48•-.10 202 

" 89.9•- 5.1 31.3•- 4 , 5 90.l•- s. l 20.6+- l.S #-0.34+-.09 45 

" 91.0•- <4.0 :n.a•- 6 . 0 89.0•- 4.0 20+4+- l+'t t-O.o'l•-. l l 3 ,, 94.4 39.3 85.6 19.') •-o. 32•-. l 9 202 
/j 90.0•- 3. !; 38+1•- 5+2 90+0+- 3.5 21.3+- 3.1 #-0.37•-.ll 3 

• 46.0 19.} lH.O 24.S 1-0.54+-.09 202 
# 70.0 29. <; 110.0 2s.2 i-0.44•-.to 202 
# 90.0 39.3 90.0 22.5 #-0.27+-.14 202 

• 90.2+- 4.6 40.l•- 5.0 89.8•- 4.6 23.2•- 2.2 #-0. 30+-. 0.1 45 
II 69.8•- ~. 3 41. 3+- 4.8 "J(J. 2•-

"· 3 
25.'.h- 2.2 ill-0.09•-.06 45 

- ~ NU~ERtCAL VALUE FROM TABLE @ • ~ALUE REAO FROM DIAGRAM P • PRELIMINAPY DATA 
UNMARKED CROSS SECTIONS, ANGLES AND T VALUES ARE CALCULATED FPOM THE QUANTITIES GIVEN &Y THE AUTHORISt. 
ANGLfS ARE IN DEGREES; CM ANO LAB ARE CENTER•OF MASS ANO LABORATORY SYSTE~; E* • C~ ENERGY. 



97 

CSl2: GAM~A + PROTON --> PROTON + RHC ZERC I K > 1.00 GEVI 

1'2 0+9383 GEV 
"3 0+9383 Gfv 
"'4 o.7650 CEV 

CONStANT$ ANO TOTAL CROSS SECT CON 
D SIGKA/ll r = A•EXP I e•TI A•CD SIGMA/0 TIT~o 

IF A VALUE FOR •c' IS GhEN 0 SIGMA/O T ; AlfEXPta•T+C*T••21 

K E• s A 8 c SIG TOf 

GEi/ GEi/ GE\1 .. 2 MU ~ON/GEV .. 2 l/GEVU2 l/Gf.11**4 i'IU AARN 

1+00 - i.10 1+ 66 - 1+72 z.76 - 2.94 ii) 5.49+-
1.10 - 1+20 l+ 72 - 1. 77 2.94 - 3. l 3 .. ll.24+-
1.10 - 1+30 l· 72 - l· 82 2.94 - 3.32 iii 2l+l0+-
1. 20 - l • 30 1.77 - l· 82 3.13 - 3. 32 a t4.40+-
1. 30 - 1+40 1. 82 - l· 87 3. 32 - 3. 51 iil 18.34+-
1.30 - l.50 l. 82 - 1. 'l.2 3. 32 - 3.1() Q) 29.80+-
1+40 - l.60 1.s1 - l.'17 3. 51 - 3.88 iil 22.00•-
1.40 - l.80 1.87 - 2.06 3. 51 - 4+26 #140. 70•- 19.1)0 II 5.75+- 0.1>5 17+89•-
1.50 - L• f!O l.~n - 2.01> 3.1c - 4 • .26 ij 37.50•-
l.60 - 1. so 1. 97 - 2+06 3. 8e - 4. 26 ill 2s.10+-
1.eo - 2.00 2.06 - 2. 15 4.26 - 4.63 a 21.50•-
2.00 - 2.20 2.15 - 2.24 4+63 - s.01 GI 18.00+-
1. 80 - 2. so 2.06 - 2. 36 4.26 - 5.57 #128. 80+- 11. 30 # 5.43+- o.H ~0.56+-

1+80 - 2. 50 2.06 - 2.36 't.26 - 5.57 iii 33.20•-
2.20 - 2.40 2.24 - 2. 32 5.C l - 5. 38 @ 15.SO+-
2+40 - 2.60 2.n - 2.40 5+39 - 5.76 iii 16.80+-
2.60 - 2. so 2.40 - 2. 'c8 5. 76 - 6+13 ;;i 19.60•-

2.eo 2.48 6.13 # 93.00•- 1.00 II S.40+- 0.40 II 16.40•-
2.eo - 3.00 2.46 - 2.55 6+ 13 - 6.51 ;;i 18.40•-

2.90 2.51 6.32 oiil56. Oo+- 21.00 
2.00 - 4.00 2.15 - 2.90 4.63 - 8.39 n 1s.oo•- 33.00 # 8.lO+- 1+00 II l9.20+-
2.50 - 3. 50 2.36 - 2+13 5.57 - 7.45 #146.80•- 13.oo # 6.92+- 0.43 19. 50+-
2.50 - ~.50 2.36 - 2.n 5.51 - 7.45 ., 22.40•-
3.00 - 3.50 z.s5 - 2.n 6+Sl - 7.45 <il 16.50•-

3.50 2.73 7.45 iill39.0CJ•- 24.00 
3.50 - 4.00 2.73 - 2.90 7+45 - a.39 Cl 16.60+-

4.10 2.93 8.57 ii'l32.00+- 16.00 
3.50 - 4+50 2. n - 3.05 7.45 - 9. 32 U49. 30+- 1a.50 # a.10+- 0.69 tT. 52+-
3.20 - 4.90 2.62 - l. l7 6.8S - 10.08 125+00•- 15.00 8. 10 ·- 1.50 14+60+-
4+00 - 4. 50 2.90 - 3,05 s. 39 - 9. 32 .ii 16.00+-

4.30 2.<l9 e.95 #145. 00+- 15.00 # 1.60+- o.so # 19.20•-
4.70 3.ll 9. 70 11 eo.ou+- s.oo (/, 5.50+- o.3o # 16.40•-

3.50 - 6.00 2.73 - 3.48 7+'c5 - 12.14 01 20.9()+-
4.70 3. l l 9. 70 ii:U6.00+- 6.00 

4+50 - 5.00 3,05 - 1.20 9.32 - l0.26 GI 16. 91)•-
5+10 3.2 3 10.45 0:145.00•- 14.00 
5.20 3.26 10.64 # 16.00•-
5.23 3+27 10.69 <ill45.00+- lZ.00 

4+50 - 5.80 3.05 - 3,43 9.32 - t 1. 76 029. 70+- 16.20 # 7.<10•- o.c>o 15.95•-
4,50 - s. 80 3.05 - 3.43 9+32 - 11. 76 11146.00•- 50.00 # to.oo+- 1.50 # 3. 70•- 1. 30 

5.25 1.2a 10. 7 3 II 18.50+-
'5.30 3.29 10.63 0!139.00+- 9.00 

s.oo - 5. 80 3.20 - 3.4.3 rn. 26 - 11. 76 
., \'5.00•-

5.50 3. 35 11.20 #166.90•- 20.00 II 19.80+-
4.00 - a.oo 2+90 - 3.99 6.39 - 15.89 # 133+ 00•- 34.00 ~ A.90+- 1.50 • 15.60•-

5.90 J.46 11.'~5 :illl 9+00•- 1.00 
6+00 3+48 12. H 0:11 s.oo+- 9.00 iii 8. 'lO+- 0.10 12.1>3•-
6.0o 3.48 12. 14 1151.90•- 15.20 16.00•-
6.50 3+62 13.08 #137+60+- 13.80 # 16.27•-
6.50 3+62 13.08 0:111.00+- 1.00 
6.85 3. 71 lla 73 @120.00•- 10.00 @ 8.50+- o.so 13. 69+-
7.16 3. 78 14. 12 @l32.00+- 11.00 a: 8. 50 .. - o.50 15+30+-
7. 50 3.87 14. 95 # 14.40+-
8.80 4.17 17. 3<l i142.00•- 11.00 @ 8.50•- o.so 16.54+-
<J.:w 4.26 111. 14 @131.0(J•- l0.00 
9.sa 4.34 10. 86 6118.0(J•- 9+00 

l 1.50 "· 74 22.46 #ll3.40•- 6.8u # 13.44•-
H.50 "· 74 22+'16 # 94.00+- 32.00 • 8.60•- l. 50 • 2. lO+- l. 30 

a.oo - 16.00 3,99 - 5.56 15. 89 - 30.90 11152.00•- 65.00 N ll. 10•- 2.80 II 13.40-
12.25 4.B<; 23.97 11111.40•- 6.80 ' 13.19+-
u.oo !io.01 25.27 #108.70+- 6.50 12. 86+-
13.00 5.03 2s. 21 11 11.00•- 25.00 # 7.40+• 1. 50 II o.<io•- 1.30 
13, 7'; S. ll 26.68 #109. 50+- 5.50 • 12. 95•-
lit. so 5. 30 28+09 #101.20•- 6.lO • lt.98•-
14. !>O 5.30 29+09 N ao.oo•- 34.ov JI 8. 50•- l.40 2.10•- l.20 
15.25 5.43 29.50 #106.60•- b.40 l.?.54•-
16.00 5.56 30.90 #l03.30•- 6.20 12.24+-
16.00 5. 56 30+90 # 78+00•- 2b.(;Q # a.zu+- 1.30 • l.60+- 1.10 
l6+90 5. 71 n.59 #105. lCi•- 6.10 ' 12.47•-
17.60 5+86 34.28 11100.so+- s.oo # 11. 89•-
17.80 5.96 34. ZA II 87.00+- ~o.oo 0.su .. - 1 .. 10 /I 1.90•- l.20 

# = NUMERICAL VALUE FROM TA8Lf i • VALUE REAO ~ROM DIAGRAM P • PRELIMINARY DATA 
UNMARKEC CROS~ SECTIONS, ANGLES ANO T VALUES ARE CALCULATED FROM THE QUANTITIES GlVF.N 8Y THE AVfHORISI+ 
ANGLES ARE TN OEGREES; CM ANO LAS ARE CENTER-OF MASS AND LABORATORY SYSTEM; E* • CM ENERGY. 

REF 

2.os 28 
2.20 28 
5+00 26 
2.10 28 
2.10 28 
1.10 26 
4.70 28 
4.44 29 
5+00 26 
4+30 28 
3.00 28 
2.10 28 
3. 28 28 
4.lo 26 
2.00 28 
2.00 28 
2.10 28 
t.oo 138 
2.00 28 

136 
2.30 101 
2.94 28 
3.40 26 
1.10 28 

B6 
l. 30 28 

136 
3+66 28 
t.eo 38 
1.30 28 
l.20 9't 
1.00 138 
2.50 26 

l36 
1.40 28 

85 
2.50 78 

85 
3+ 12 2A 

n 
0.60 l\'t 

136 
2.20 28 
2.1s lH 
1.10 107 

136 
l.<l6 85 
1.eo 137 
1.63 137 

1)6 
1+97 85 
2.17 85 
2+50 78 
2.25 85 

85 
85 

0.01 137 
13 

3+60 107 
0.19 137 
o. 77 l 37 

n 
0.65 l'\1 
0.12 lH 

73 
0.75 137 
0.73 137 

73 
0.75 137 
0.60 lH 

n 



112: 0.938'3 GEV 
1"3: 0.9383 GEV 
P'4: 0• 7650 GEV 

I( e• 
GEii GEii 

M4 n 0+6975 - 0.8HS 
0.90 - l+20 l.68 

M4 . 0.7650 GE\/ 
1+40 - 1.ao 1.96 

1.eo - 2.so 2.19 

88 

CSl2: GAMMA + PROJON --> PROJON + RHO ZERO It<. > 0.90 GEVI ICONTlNUEOI 

Olf~ERENTIAL CROSS SECTION 

-T JHETA I ME SON) 0 SIG/O T 0 S IG/O OMEGA ICMI 
GEV••2 CH LAS ~" 811RN/GEV**2 MU 8ARN/STERAO 

GEV 
o.o -
so.oo --·----- II 2.00 ·-1.00 

# 4S.OO-
63.00 ---·----- " 4.40 •-1.JO 

' 6 3.oo-
e1.oo ------ 3.60 •-2.10 

81.00-
99.00 -------- ' 2.10 +-.eoo 

'l9.00-
117.00 ------ 1.30 •-.600 

II o.o -
12.83 ---·---- # 14.5 •-2.50 

N 12. 83-
18.20 ---- , 11.8 •-2.10 

18. 20-
22+33 ------- # 12.6 •-2.10 

22.H-
25.84 --·--- ¥ 9.ao ·-2.00 

# 25.84-
H. 79 ---·----- • 9.55 •-1.25 

• 31.19-
36.97 ---- II 9.68 +-1.36 

" 36.8'7-
4S.S8 -------- 11 3.92 •-.630 

't).58-
60.00 ------ • 2.19 •-.350 

II 60.00-
75.52 ------ # .990 •-.240 

II 75.52-
90.GO -------- .640 +-.200 

" 90.00-
104.48 ------- l. 18 •-. 220 

11104.~8-
120.00 ----·---- • .<t70 •-.170 

uzo.oo-
138. 5'l -----·---- II .340 •-.150 

#138.59-
tao.co ------ # .130 •-.130 

o.osoo-
o. 1000 ' 97.3 ·-10.0 -----

# 0.1000-
v.2000 • 62.7 •-6.40 ----.... -

ti 0.2000-
0.1000 # 33.9 +-It.TO ----

II 0.3000-
o.4000 u. 7 •-4 • .20 -------• 0.4000-
o.sooo • 9.90 •-3. so - ----

o.sooo-
0.1000 II a.to •-2.10 -----

# o. 7000-
1.0000 • 8.S<J •-1.60 -----

# 1.0000• 
1.5000 # 2.ao ·-· 800 -------

# o.o -
12.83 ------ # 24.l +-2.10 

# 12+83-
le.zo --------- # 19.S •-1.80 

18.20-
22.33 ------ II 15.7 •-1.60 

22.33-
25.84 ------- # 12.7 •-1.40 

# 2 5 .e1o-
31. 79 ------ ' 9.74 +-.970 

H.79-
36.87 ------- 6.S5 •-.730 

36.97-
45.58 ----- 4.55 •-.470 

# 45.58-
60.00 ----- , 1.24 •-.210 

# 60.00-
75.52 ----- # .350 +-.130 

# 75.52-
90.00 -----·-·- I# .450 +-.140 

'lO.oo-
120.00 ----- II .190 •-.SOOE-01 

n20.oo-
139. 59 -----·- .800E-Ol•-.600E-Ol 

#B8.S9-
1eo.oo ----- # +800E~l+-.600E-Ol 

II o.02so-
C.0500 II ll6. +-14+0 ----

II 0.0500-
0.1000 # 914'+ +• 7. 50 -----

# • NU~ERICAL VALUE FROM TABLE @ * VALUE READ FROM DIAGRAM P • PREll~lNARV OATA 

REF 

e 

e 
8 

8 

8 

28 

28 

26 

28 

28 

28 

28 

28 

28 

2!1 

28 

29 

29 

28 

28 

29 

28 

28 

28 

28 

28 

28 

28 

28 

28 

is 

28 

28 

28 

28 

1-8 

28 

ZS 

28 

28 

28 

28 

UNMARKEO CROSS SECTIONS, ANGLES ANO T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEH BV THE AUTHOR($)• 
ANCLES ARE IN DEGREES; CM ANO LA8 ARE CENTER-OF HASS .om LABORATORY SYSTE"'; E• .. CM ENERGY. 



l'.2 u.9363 GEV 
n o.9383 Gev 
1'4 0.7650 GEV 

K 
G~V 

1.80 - 2.50 

2.52 
.2 .56 
2.6C 

2.00 - 4.00 

z.50 - l.~o 

2. 19 

2.37 
2. )8 
2.40 
2.4J 

2.40 

C512: <i4'1.'14 + PRCTCr. --> PF\(lTOr. + RHO ZERO l K > u.90 GFVI ICONTINUf.01 

-T 
GEV**Z 

c.. I000-
0.2000 

0.2000-
0.lOOU 

o. 3000-
0.4000 

0.4000-
~.5000 

0. 5000-
C. 700(, 

# 0.1000-
1.0000 

# L.0000-
1.scov 

£ 0.0163 
# 0.0960 
# 0.0391.i 

# o.o 
0.0500 

o.G51.0-
(.., 10UG 

0 • lOOO­
C. 2000 

II 0.2000-
C.300'1 

0.1000-
C.4000 

II 0.4000-
C.5000 

• 0.0200-
0.c,soo 

II 0.0500-
0.0l!>v 

II 0.07?0-
C, 1000 

II O,lOOO­
C.15(1(; 

# o.1sc,o­
o.2ooc 

0.2000-
0. 250(, 

II 0+2500-
0. 300(.. 

" o.3000-
C;.1sou 

# 0.350(,-
0.'tGOO 

# 0.40G0-
0.5000 

o. 5000-
0. 71.iOO 

It 0.1000-
1.0000 

It l.Ll000-
1.5000 

1.5000-
2.suov 

2+5000-
3.8182 

0.0100-
c.0500 

o.osoo­
c.1000 

0.1000-
().2000 * o.2000-
o.3ovo 

DIFFERENTIAL CRCSS SfCTJrN 

Tt-ETA IMESONI 
C·~ LAB 

c.oo 
6.5(, 
3. 5U 

'4,91>­
ll. )4 

11. 3-4-
(4.ce 

14.68-
17.41 

11.41-
21.8<; 

;(1.8<;-
25.62 

2 5 .6 2-
2e.s1 

2e. 91-
31. es 

~1.85-

34.63 
~ti.62-

37.20 
37.2C-
4l. <; ~ 

41. 9~-
50.25 

5C.~'l­
bl.24 

tt.2'<-
77. 3<; 

7 7. )~-
107. 89 

t4;1,eq-
119,92 
c.c -

<;. c 7 
9.G7-
12.83 

# tz.83-
18.2(; 

18.7.0-
22. 33 

# 22.33-
2S.S'< 

25.e4-
31, 7'1 

H.7<;-
45.58 

N 45.~8-
b(,;.OG 

• 60.Cv-
90.00 

90.00-
120.oc 

#120.00-
180.CO 

.o 
~.LLO 
1.25e 

t. 66-
3. H2 

3. H-
4. 917 

4+ ~2-
5. 8) 1 
s.e4-

1.3ss 
1. 3e-

8.63e 
e. 64-

i;. 772 
... 77-

IC. 6 l 
to. St­
ll. 77 
I l+ 71-
12. 66 
12.l€­
l4. 37 
14. 3 7-
17. 43 
11. 4 ~-
21.62 
21. 62-
2e. 21:> 
2e. ze-
42.'l 5 
42. <; 5-
176.6 

0 s '(';/l) f 
.~u 8/11\t.j/ G~ V* •2 

52.l 

It 3 5. (; 

20.1 

l0.5 

2.00 

# 2. 30 

• 90tl 
# 350. 
If. l '.>O. 
* 220. 

>b5.0 

n 7. u 

16. fl 

# 3+20 

78. Ci 

64. 0 

d 4&.0 

22. (J 

15. (J 

11.4 

1i.2c 

z,41, 

2.2c 

.760 

• .In 

• 2 3(, 

N 94, R 

49.2 

•-4.2U 

•-l. Su 

+-\. 80 

•-.900 

·-· 70(, 

•-.sou 
·-110. 
•-62.1.! 
+-74.U 

+-4.4(, 

+- 3. 2ll 

+-2. 2u 

•-b. IJCJ 

+-o.;.,c., 

+-4.0U 

•-l. LO 

•-.ouu 

+-.220 

+-.900F.-Ol 

+-,800E-t.l 

+ ·8+40 

+- 7. 00 

+-3.60 

+-2.10 

0 Sit.IQ OMFGA tCNI 
MU BAR'l/SHRAO 

•H.l 
40.0 
l>U.(, 

23.b 

ll.8 

7.'j7 

4.54 

1. ne 

.121 

+6b6 

• 210 

•-2 8. 7 
+-16.5 
+-20.2 

+-l.82 

•-l,R2 

+- L. 82 

•-1. 21 

·-1.21 

+- t. 21 

.. -. 606 

+-1. 21 

+-.727 

•-.)13 

+-.IA2 

•-.121 

+-,b66f-Ol 

.5l~f.-Ol+-.273F-Ol 

30.4 +-3.W 

M 29.5 ·- 3. 70 

# 25.5 •-2.00 

15.1 •-l. 70 

# ll .2 +-1. 40 

5.ClO +-.'lOO 

l. I ti 

+-.140 

<. 200f-O l 

H ,600E-~l+-,300E-OI 

RF.F 

7.8 

7.8 

7.8 

28 

J.8 

28 

26 
l l 
ll 
11 

107 

107 

107 

107 

107 

107 

138 

118 

13A 

138 

118 

lH 

ns 
138 

138 

138 

l ~8 

136 

138 

1~8 

l~S 

?A 

2A 

28 

28 

28 

28 

28 

26 

28 

28 

28 

28 

2A 

28 

28 

# • NU~ERICAl VALUE FRC~ TA~LE ~ • VALUE R~AD FRO~ DIAG~AM P • PRELIMl~ARY DATA ' = FnR DETAILS SEF REFERE~CE 
U~~bR~EC CROSS SECTICNSt ANGLES ~NC f VAllES A~E C4LCULATEO FRL~ THE OUA~TITIF.S r,JVEN BY THF AUTHOR ISi. 
ANGLES ARE IN OEGRf.f.S; CM ANO L48 ARf CENTER-OF MASS ANn lARnAATDRY SYSfE~; F• ; CM ENERGY. 



90 

G5 12: GAMMA t PROT~N --> PROTON t AHC ZEAO IK > 0,90 GEVI I CONT I NU ED I 

11 2: 0 .9l83 GEV 
Ml: 0,9383 GEY 
~<t: 0.11>50 GEV 

K 
GEV 

2.so - 3,50 

l.20 - 4.'lO 

3.50 - ... so 

-T 
GEVU2 

2.S2 II 0.3000-
0.4000 

# 0.4000-
0.5000 

" 0.5000-
0. 7~0 

# 0.1000-
1.ocoo 

1.0000-
1.sooo 

2.85 j o.ooso 
' 0.0280 
• 0.0480 
• 0.0680 
' 0.0880 
II 0.12't0 
II 0.1740 
/l O.lZ<tO 
• 0 .2140 
• 0.3240 

2.88 Q.0046-
o.oo .. 

o.03<l9-
o.ono 

0 .0718-
0.1191 

O. ll60-
0 . 2670 

0.19'l9-
0.3544 

0.2639-
o. 52'l5 

o.3no-
1.os45 

0.7763-
1.7540 

l.2ee2-
3 .50J1 

2. 568b­
S. 2526 

3. 8_.8'1-
1.0020 

# o.ooso­
C.0500 

o.osoo-
0.1000 

# 0 .1000-
0.2000 

# 0.2000-
0.3000 

0.1000-
0. ;,ooo 

II 0.4000-
0. 5000 

# 0 .5000-
0.1000 

# 0.1000-
1.0000 

1.0000-
1. sooo 

2.99 • o.c· 
0.0250 

ii o.OZ.50-
0.0450 

.. 0.0400-
0.1000 

ii 0.1000-
0 . l.500 

Ol 0.1500-
0.2000 

@ 0.2000-
0.2500 

• 0.25<10-
0 . lSOO 

a o .3500-
0.4500 

• o.uoo-
0.5500 

11 o.ssoo­
o,6500 

P# 0 . 6500-
1.2500 

3.02 s 0.0048 
3.11 # 0.0200-

0.0500 
0.0500-

o.0750 
# 0.0750-

0.1000 

OlfFERENTIAL CROSS SECTION 

THETA ll'ESON I 
CM U.B 

l.93 
6.S9 
9.7 l 

ll.82 
13.6 l 
16. 35 
15. 55 
22.3C 
24 .17 
27.02 

' o.o -
9.01 

9.c1-
12.a3 

' 12.83-
18.20 

11 10,20-
22. B 

M 22 , 33-
25. Sit 

• 25.8 4-
31. 75 

' ll.79-
45.SS 

• 45. 58-
oc.co 

60.0G­
%. OO 

- 90.00-120.oc 
11120 .00-

160.oG 
c.o -
l0.4G 
.. . 24-
15.lt 1 

13.ltl-
22. 34 

1c;.24-
27.63 

23 .71-
32 .13 

27 . 50-
36.12 

30 . 06-
43. l't 
3~.7~­
S2. 23 

44. n-
65. 34 
o . o -
6.29 

6.29-
8.'H 

8.33-
13.15 

13.lS-
11.01 

17.Gl-
19. 1c 
H.7~-

22 .18 
z2 .1a-

26. 38 
26. 3 8-

30 .0S 
)0. cs­
J3. '34 

B.34-
36.37 

H.31-
51.39 

# o.oo 
5.30-

9.04 
9.04-
ll.25 

11 .25-
13. 09 

• 5808 
2. l!O 
2 .93G 
3 . 5 70 
4.114 
4.951 
5, 931 
6.781 
7.5'>6 
a . 2sc 
o.o -

z ,593 
2 . S'l-

3.674 
# 3 o6l-

5 . 22l 
S.23-

6.433 
6 .H-

7.46!! 
JI 7,41-

9, 2'>7 
9.2s-

11. 53 
13. 53-
l e. 34 
18.H-
30 .14 

M J0,14-
lt6. 16 

• H. lc-
180.0 
o.o -
~.252 

2 .64-
4. 827 
). 84-

7.025 
5 . 53-

a. 731 
6 .84-

1c.2c 
7.56-

11. 52 
8 . '>7-

lJ, 88 
1C.76-
t7.<J6 
n .1 2-
2 1. qz 
o.o -

1. 827 
1. 83-

2. 58<; 
2.42-

4.006 
4.01-

4 . 965 
4 .cn-

5.116 
5. H-

6 .495 
6 , 5G-

7.157 
1.16-

a. 667 
f. .1n­

<1. sn 
s.ea-

10. 82 
lC..82-
15.67 
.o 

l.4<>-
2.543 

2.54-
3, 166 
3.17-

3 .688 

0 SIG/D T 
MlJ BARNIGE11••2 

16.0 

6 .00 

f 2.6C. 

A , 580 
# 'l't.O 
• 85.0 
# 1b.O 
# 71.0 
# 46.0 
# B.O * 18.0 
• Jq. 0 
~ 23.o 
# 32. 0 

96.U 

28 .9 

n.o 

5.'t4 

. 659 

.680 

•-1. 40 

+-.700 

•-.400 

•-. 200 
+-a.oo 
+-9,UO 
+-12.0 
•-14.0 
•-ls. 0 
+-9,UO 
+-7.00 
+-16.0 
+-l2-0 
+-20.0 

+-ll. 7 

·-J. 82 

+- 2.97 

·-· 871 

•-.489 

•-. 234 

. 6S9E-Cl+- , 552 E-Ol 

# 57 ,6 

• 98.6 

# 9.20 

# 1. 81 

• • eao 

~ .'tOO 

ii >26. l 

;;: '>H.l 

59.5 

.. 30.t 

lil 29 .0 

.. 7.50 

<il 3. 60 

II 65.0 

4 56. C 

49.0 

+- a.10 

+-2. 60 

•-2.00 

+-J. 60 

+-.300 

+-. 2(J(J 

+-8.90 

+-6.60 

+-6,3U 

•-3.20 

+-2.50 

+-1.eo 

+-.<tlO 
+-30.0 

+-s. ou 

•-4.00 

0 SIG/D OMEGA (CMI 
HU llARN/STEJIAD 

43.5 
39 . <t 
35 .2 
32.9 
Zl.3 
15.3 
8. 3'.l 
18.1 
l0.6 
14.8 

'>5.2 

• 26.0 

II 13.6 

# a.oo 

f 2 .56 

• 310 

" • 320 

+-3. 70 
• - 4 .17 
+-5 .56 
+-6.48 
•-6. 95 
•-4 .11 
+-3.24t 
•-7.4l 
+-s. s6 
+-9,Z6 

+-3.60 

• -5 .50 

·-~.10 

+-t .40 

+-.'tlO 

+-. ZJO 

• - .110 

# .l30E-Ol•-. 260E-Ol 

• 2.50 E--0 l •-, 2 lOE-01 

.3lOE-Ol+-.Z6UE-Ql 

20 . l +-l. RA 

2.99 +-. 711 

.87'.'I ·-· 24 l 

.424 +- .145 

. 193 +-.964E-Ol 

>1 3.8 

)39.0 

't6.2 +-'5.4t8 

31.4 +-4.69 

lS.9 +-3,40 

15.3 +-3.32 

3 ,95 +-1.32 

l.!6 •-.685 

p • 543 +-.216 
125. +-16. 3 

32.9 •-2.93 

29 .7 •-2.35 

RE F 

28 

29 

28 

28 

2.8 
38 
38 
38 
18 
H 
38 
38 
38 
38 ,8 
ze 

29 

2.8 

28 

28 

28 

28 

29 

28 

28 

28 

ze 

28 

28 

28 

28 

28 

28 

28 

28 

94 

94 

q4 

94 

94 

94 

94t 

94 

'Jlt 
11 

Ill! 

l:l8 

138 

f = NUMERICAL VALUE FRON TA8lf ~ VALUE READ FRCM DIAGRAM p s PRELIHINARV DATA s s FOR OfTAlLS see REFERENCf 
UNMARKEC CROSS SECTIONS. ANGLES ANO T ~ALUES ARE CALCULATED FRO~ THE QUANTITIES GIVEN a v THE AUT"ORIS I. 
ANGLES ARE IN DECREES! GM ANO LA8 ARE GENTER-OF HASS AHO LABORATO~Y SYSTEM; E• • CM ENERGY. 
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C5L2: GAMMA + PROTON --> PROTON • RHO ZERO (K > O.QO GEVI ICONTINUEOI 

1'12: 0.9383 GEi/ 
1'3: O. 9383 GEV 
1"4: 0.1650 GE\I 

I( 

GEY 

... 10 

4.80 
.r,.so - s.ao 

4,00 - e.oo 

6.oo 

E• 
GE\I 

-T 
GEYU2 

3. l l # 0 .1000-
0. 1500 

0.1500-
0.2000 

# 0.2000-
0. zsoo 

# o. 2500-
o. 3000 

• 0.3000-
0.3500 

' o .3500-
0. 4000 

1t 0.4000-
0.sooo 

# 0.5000-
0.1000 

4 0.1000-
1.0000 

• i.0000-
1.sooo 

11 1.sooo-
2. 5000 

• 2.sooo-
7,3766 

3,14 # 0.0900 
3.22 0.0021-

0.061 7 
o.o<tS't-

0.1205 
0.0920-

o.2387 
0.1797-

o .356 5 
Oo2670-
o.it7H 

0.35't4-
o.7104 

(). 5295-
1.41114 

1.0545-
2. 3614 

l.75,.0-
4. 7 20 l 

3. 5033-
1.078') 

0.2156-
3. 9010 

"o.002s­
o.0500 

• o.osoo-
0.1000 

# O. HIOO­
Oo 2000 

0 .2000-
0. 3000 

11 0 .1000-
0.4000 

• 0.4000-
0. sooo 

# 0.5000-
0.1000 

II 0,1000-
1,oOOO 

3.30 II O.O 
0.0500 

' o,GS00-
0.1000 

# 0. 1000-
0. 2000 

' o.zooo­
o. 3000 

0.3000-
(;,4000 

M 0,4QOO­
o.SOOO 

3.:::15 ill 0.2000 
i 0.3000 
a o. sooo 
ii 0. 700 (1 
ill 0.9000 
ill lolOOO 

3.48 ;,) 0.0010 
iii 0.0180 
iii 0.0330 
iii o.oszu 
GI 0.0780 
ijJ o.1oso 
iii 0.1200 

DIFFERENTIAL CROSS SECTION 

THETA I MESON I 
01 L"'R 

13,09-
16 .17 

16.17-
18. 76 

l 8. 76-
21. 04 

21.C'<-
23.11 

23· ll-
25. 02 

25.02-
26. 79 

26.79-
30 .06 

30.06-
35. 78 

35 .H-
43.13 

43.13-
53. 54 

53,,4-
11.16 

11.16-
1 79. Q2 

# 3.50 
# o.o -

9.07 
... 0 1-
12.83 

# 12.83-
18.20 

• 1e.20-
22.n 

fl 22 . 3J-
25. 84 

' 25.84-
31. 79 

31.19-
45.58 

# 4 5. 58-
60.00 

• 60.00-
90. 00 

II 9Q,OO­
l2U.O(i 

II 20 .00-
SO,OO 
o.o -

9,24 
8 .12-
13. "1 

11.66-
19. 2'< 

16.6~-
21. H 

20.4~-
2 7. 50 

23. 68-
30. 86 

26. 54-
36. 75 

31.55-
44. 32 

17.1~ 
21.08 
27.38 
32 . 55 
37.08 
41.17 

2,45 
.r,,55 
6. '39 
8.14 

10.06 
llo90 
12.56 

3.69-
4. 563 
~.56-

5.303 
5. 30-

5.958 
5.'76-

6. 555 
~. 5t-

7. t 08 
1.11-

7.627 
7.63-

8. 587 
e. sc:>-

10.29 
IC, 2~-
12. 55 
12. 55-
15. 89 
15· sc;-
2 2. 06 
zz. 06-
178. 7 
3. 't2 l 
o.o -

2.350 
# 2. 35-

3. 329 
3,33-

4, 738 
# 4.7't-

5, 833 
# S,83-

6.773 

"· 77-
8.390 

a.3<r-
12.30 

II 12.30-
lb. 7l 

I 16.H-
27. H 

ti 21. 74-
4 3. 28 

j 5. 21-
2 3, 7l 
o.o -

z. 6'tl 
2.10-

3. 841 
3,02-

5.530 
4.32-

6.840 
5. 33-

7.962 
6.l~-

8.'l67 
6.<;6-

10. 76 
9,32-

13.12 

4. 554 
5.619 
1. 342 
8 .783 
l0.07 
ti. 25 
.6240 
1.162 
1.631 
2.oso 
2.573 
3.045 
3. 216 

O SIG/O r 
"IU S~RN/GEY .. 2 

N 20.0 

• 20. 0 

• 12.4 

9. 00 

# 6.20 

# 2 .40 

• 780 

I • l'tO 

•-3.00 

+-2.00 

+-2.00 

+-1.'tO 

+-l. 60 

•-1. 50 

+-1.00 

+-.400 

+-.160 

+-,SOOE-01 

. 1ooe-01+-.800E-02 
95 .IJ +-lt+.O 

68.7 +-7,35 

2 .u1 •-.547 

.938E-Ol+-.93SE-Ul 

. 563 +-.407 

. 141 +-. 9 38E-Ol 

. 188F.-~l+-.188f-Ol 

<.188E-Ol 

# 42. 7 

t 16.S 

A 7 .lU 

# S . 6U 

1.69 

# .no 
# >59.0 

• 74.'t 

# 30. 8 

# 1 . 80 
• 14. 2 
• 9.53 
il 3.41 
• • 795 
.- .H7 
<I • 212 
i 136. 
cil lZl· 
cil %.1 
i 10.0 
~ t.> l. l 
i 49,7 
iil 41. 2 

•-1.10 

•-7. 5(J 

+-4.10 

•-2. 60 

+-1. 70 

•-l. 70 

+-.300 

•-1 4 . 0 

+-5. 80 

+-4.RO 

+-2. 90 

•-1. 20 
+-4.50 
+-Lo'H 
+-,540 
•-. 166 
+- .1 09 
+-.5<t0 
+-11.0 
+-9. 30 
•-8.20 
•-7.50 
+-6.90 
+-5. LO 
·-1.10 

D SIG/O OHEr.A IC~I 
llU 8ARNISTEll40 

24. l .-1. 76 

11.1 +-.82 1 

5.28 +-. 880 

3.M +-.5 97 

lo'tl +-,2 35 

.456 +-.939E-Ol 

.393E-Ol•-.1 58E-Ol 

.939E-02+-.469E-02 
57.2 +-8.42 

+-4.40 

+-4.70 

# 26.3 +-Z.60 

• 10. l 

II 1.30 +-. 350 

# .600E-Ol+-,600F.- Ol 

II • 360 ·-. 2 60 

# <. l20E-Ol 

10. a •-1.10 

4.64 +-1.11 

l. lo +-.392 

.242 •-.1 96 

}(!. () +-3.18 
6.73 +-1.31> 
2 .<il •-. )tll 
. 5b l +-.117 
.224 •-,710E-Ol 
.150 +-, 38 l 
LOI>. •-8.59 
94,5 •-7. 26 
75.0 +-6.40 
54.6 +-5. 85 
47.7 ·-~.39 
38.8 +-3. 9A 
32.2 +-6. 0l 

138 

138 

138 

139 

138 

t38 

138 

138 

138 

138 

ll6 

138 
ll 

28 

2A 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

26 

28 

28 

107 

107 

107 

107 

107 

107 
131 
137 
137 
137 
13 7 
137 

85 
85 
85 
85 
85 
es 

IH 

# • NU"ERICAl VALUE FROH TABLE a * VA LUE REAO FROH DIAGRAM P • PRELilllNARY DATA 
UNM•RKEC CROSS SECT[ONS, ANGLES ANO T VALUES ARE CAL CULA TED FRC~ THE CUANT!TIES GIVEN BY THE AUTHORIS>, 
ANGLES ARE fN DEGREES; CM AND LA8 ARE CENTER-OF MASS ANO LABORATORY SVSTF.Hl E* ; CM ENERGY, 



92 

C5 12~ GA'4HA + PROTON --> PROTON + RHO ZERO IK > 0.90 GEVI ICONflNUED I 

M2: o.9383 GEV 
fl'3: o.9383 GEV 
'44: o.16so GEV 

DIFFERENTIAL CROSS SEC TT ON 

K E* -T fH ElA l,.F.SONI 0 SIG/0 T I) SIG/O OMEGA ICtoll Rff 

GEV GEii GEVU2 CM LAB l'U BARN/GEV**2 MU BARN/STERAO 

6.00 3.48 • 0 .1150 15. 24 3.906 a 28.2 +-3 . 10 22.0 •-2.42 es 
a o. 2210 17.16 4.405 ;; 18 .5 +-2.70 14.4 +-2. ll 85 

• 0.2100 19.01 4.885 i) 12.) •-1. 60 9.60 +-1. 25 85 
a o. 5000 26.03 6. 731 ~ 3.42 +-.600 2.61 •-.'168 lH 
a 0.1000 30.9'.l 8.045 iii 1.08 +-. 220 .843 +-.112 137 
iii 0.9000 35.21 9.212 @ .:n6 +-.730E-01 .294 +-. 570E-Ol 137 
Cil 1.1000 39.oa 10.28 ii) .259 +- .570E-Ol .202 +-.445E-01 131 

6.50 3.62 a 0.1200 12 .02 2.911 Ol <oQ,9 +-1 . 30 35.0 +-6.Zlt 137 
Ol 0.2000 15 .60 3.869 a 27.6 +-5.?.0 23 .6 •-4.lt5 137 

' 0.3000 19. l 7 lt.767 a ll.ti •-2.20 9.75 +-l. 88 137 
i 0.4000 22.19 5.533 a 5. 2Z +-, 980 4.46 +-, 5)8 137 
a o. 5000 24.86 6.215 a 2.&1 ·-· 330 2.23 •-.282 lJ7 
Ci 0.7000 zq,53 7.421 ,;i .920 +- . lltO .181 +-.120 l.37 
iii 0.9000 33.60 8o'-9l QI .455 +-. 850E-Ol .389 +-. 727E-Ol 137 
a 1.1000 37 .28 9.472 Cl .165 t-.900E-Ol • 141 +-.770E-Ol 137 

7.60 3. 89 01 o.0080 z .51 .5943 QI 133. • - 11.0 136. +-11. z 85 
OJ 0.0160 3.85 .0899 ;;i 1oa. +-7 .60 110. •-7.7, 85 

iii 0 .0500 7.05 1.612 iii 84 . a +-6 . so e6.4 •-6.63 85 
iii 0.1020 10 . 16 2.354 iii 51 . 6 •-4.00 52. 6 •-4. 08 85 
iii 0.1140 13.33 3. 092 • H.3 +-2.80 11 . 9 •-2.es 85 

iil 0.26 .. 0 16.46 ),826 • 13.6 +-1 . 10 n.9 •-1. 12 85 
a o. n50 19.66 ... 582 a 6.10 +-.750 6.22 +-. 765 85 

e.oo -16.00 "· 57 • o.o 
0.0500 , >30.0 ----·--- 107 

• 0.0500-
0.1000 II 68.5 +-23 .0 ----- 107 

0.1000-
o . 2000 • 34.0 +-9.00 - ----- LOT 

• 0 .2000-
o .3000 II 9.90 +- s .oo ------- 101 

• o .3000-
0.4000 # 3.00 +-2.10 ---- 107 

11.so 4,74 iii 0.2000 11.,,2 2.201 di 23.0 • -3.6(.i 36.8 +-5.17 137 
iii 0.3000 14.0t 2. 710 @ 8.3<> •-l.66 13.4 +-2.66 137 
iii 0.4000 16. 20 3.139 ., 4.91 ·-· 7i)Q 

7.86 •-1.12 13l 
a o.sooo 18.13 3.517 • 2.2a +-.no 3.65 ·-. 5 12 137 
a 0.1000 21.t,9 4.182 a .667 +- . 670E-Ol 1.01 t-, l OT 137 
a 0.9000 24.41 4.765 iii .2 ~6 +-.HOE-01 • 378 +-.5lt4E-Ol 137 
iii 1.1000 27,03 5.293 iii .101 +-.150E-Ol ol71 +-. 21tOF.-Ol 137 
ii t .3800 30. 35 5.970 iii .338E-Ol•-.111E-Ol .5ltlE-Ol+-.l70~-0l 137 

13.00 5.03 iii 0.2000 10.10 1.954 a 17.4 •-3.10 31 .8 •-6.15 137 
il 0.3000 13. 12 2.399 7.85 •-t.23 14.l •-2. zs 137 
i 0.4000 15. l 7 2. 771 41 4.61 • - .700 e .. u •-l • 28 137 
il o.sooo t6. 97 3, 112 ., 2.21 • - .300 4.03 +-.548 117 
i 0.7000 20 .11 3.698 al .690 +-.900E-Ol 1.26 +-. 164 137 
iii 0 .9000 22. 84 4.2l\ a .191 +-.270E-01 .349 +-,493E-01 137 
i i.1000 25.29 4.675 iil .104 +-. l90E-Ol • 190 +-. 347E-Ol 137 
ii) 1.38()0 ZB.39 5.268 ii .316E-0\+-.910E-02 . 577f-Ol+-.l66E-Ol 137 

14.50 5.30 iii 0.1200 1.a1 1. 356 a 39. l •-6.50 eo.1 +-13. 3 131 

• 0.2000 10.10 1. 754 ;;i 16. 3 +-3. 10 33.4 +-6.35 137 
.. 0.1000 12. 38 2.1!>3 ii 7.&1 +-1.22 15.6 +-2.50 137 
iii Co·ftOOO J4.3l 2.Hl OJ 4.13 +-.6 20 8.46 +-1. 27 1-37 

• 0.5000 16. 0l 2.790 .. 2.19 •-. 330 4,49 +-.671> 137 
ii 0 .1 000 18.97 3. 314 a .603 +-. 8bOE-Ol 1.24 +-.176 137 
;;; 0.9000 21. 5 ~ 3. 772 ~ .236 +-. 270 E-Ol .1+84 +-. 553E-Ol 137 

iil t.1000 23.95 .... 186 ;;: ,936E-Ol+- .187E-Ol .192 +-. 3 B3E-Ol 137 
iii 1. 3800 26.11 4.714 Ol .207E-Ol+-•900E-02 .424E-Ol+-. 184f-Ol 137 

16·00 5.56 @ 0.1200 7.42 1.210 ;;; 33,9 +-5. BO 71.l +-l3.2 lH 
i 0.2000 9.5'l 1. 591 ~ 16.5 +-3.40 n.s +-7.73 137 
Ol Q.3000 11.76 1.952 ii 9.18 +- 1.99 20 .9 +-4.5 2 131 
a 0.4000 13.59 2.259 a 4 ,45 +-.650 io.1 +-1.48 137 
a o.sooo 15 .20 2.529 i 2 . 10 • - .280 4 .. 1'7 •-. 637 137 
i 0.1000 ae.01 1.001 i .586 •-. bbOE-01 1.11 +-.150 117 
iii 0.9000 20.44 3.'116 • .216 •-.25oE-Ol .491 •-.568£-01 137 
i 1.1000 2Z. 6.3 3.790 ;;i .924E-Ol•- .l22E-01 .210 +-.2ne- 01 137 
iii 1.3800 25.39 4.266 ;ii o2llE-Ol+- ,770E-02 .490E-Ol+-.l75 E-01 117 

17.90 5.86 a 0.1200 1.02 lel06 ii) 35,3 •-5.50 99.7 •-14.0 137 
a 0.2000 9 .07 1.431 ii 16. l +- 4.40 40.9 •-11.2 137 

ii 0.3000 11.12 1.155 .. 8.13 +-1 . 33 20 .1 +-3. 38 lH 
i) 0.4000 12. 85 2.010 a 3.99 +-.570 10.l •-1.45 137 
a o.sooo llt.37 2. 211 ;;: l.9<o ·-· 320 

4.93 •-.au 137 
iii 0.1000 11.02 2.698 01 .539 +-. 6 IOE-01 1.37 •-.155 131 
ii 0.9000 19.n 3.069 iii .190 +-.300E-Ol .'t83 +-. 763F-Ol 137 

# e NUMERICAL VALUE FROM TABLE i ~ VALUE REAO FROM OIAGRAM P ~ PRELIMINARY OATA 
UNMARKED CROSS SECT JONS, ANGLES AND T VALUES ARE CALCULATED fROM THE QUANTITIES GIVEN BY THE AUTHORISI. 
ANGLES ARE lN OEGRF.ESI CM ANO LAB ARE CENTER-Of HASS ANO LABORATORY SYSTEM; E* a CM ENERGY, 
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C512: GAMMA + PRCTON --> PROTON + RHC ZERG IK > 0.90 GEVI lCONflNUEO I 

H2: 0.9353 Gev 
1'3: 0.9353 GEV 

""' o.7650 GEV 

DI FFERENTIAL CROSS SECTI ON !T DEPENOENCEI 

2,00 GEV < K < GEV 17.80 

-T K e• s 0 S IG/O T REF 
GEll .. 2 GEV GEV cevuz HU 8ARN/GEVU2 

s o.oo4a 4.40 3.02 9.14 ' 2)0. •-30.0 ll 
ii) 0.0010 6.oo 3.-.a l2.l4 .. 136. +-11. 0 BS 

• o.oosu 3.20 - 4.90 2.62 - 3. l 7 1>.89 -10.oa • 94,0 ·-~.oo 38 
i 1).0080 1.bO 3.89 15.14 ;;: 13 3. +-11.0 85 

• o.o - 0.0250 <4.30 Z.99 8.95 ii > 26.t 94 
;;J 0.0160 7.60 3.89 15.14 0: 108. •-7.60 85 
s 0.0163 2.52 2.37 5obl II 350. ·-110. 11 
i 0.0100 6,00 3.49 12.14 0: 121. +-9.30 115 

# o.o - o.osoo 2. oo - 4.oo 2.H - z,90 4.63 - 8.39 # > 65.0 107 
# o.o - u.0500 4.00 - e.oo 2.90 - 3.'l9 8,39 -1s.a9 ' ) 59.0 107 
II o.o - 0.0500 e.oo -16.00 3.99 - 5.56 15.89 -30.9(J # > Jo.o 107 
# o.oozs - 0.0500 't.50 - 5.80 3.05 - 3,43 9,32 -11.76 • 55.2 +-7.10 28 

O.OO't6 - u.0484 3.50 - 4.~o 2. 73 - 3.05 7.45 - 9.H 49.6 •-&.47 28 
# o.ooso - o.o5oo 3.50 - 4.50 Z.73 - ).05 7.45 - 9.32 57.6 •-8.70 28 

# 0-0280 3.20 - 4.'lO 2.62 - 3. l 7 6.89 -1c.ca 85.0 +-9.00 18 
o.otoo - o.o5oo 2.50 - 3.5(; 2.36 - z.n 5.57 - 7.45 92.(1 •-6.40 28 
0.0021 - 0.0617 4.50 - 5.8G 3,05 - 3,43 ... 32 -l!.76 52.6 +-5 .86 28 

a o.ono 6.oo 3,49 l2-14 .. %.I • - a. 20 85 
II 0.0200 - o.osoo 2.eo 2.48 6.\3 N 78.0 +-6.00 138 
i o.02so - 0.01,so 4-30 2.'l'l a.qs • > 74.t 94 

• 0.0200 - o.osoo 4.70 3. ll 9. 70 # 65.0 •-4.00 138 
<i.02so - o.risoo 1.eo - 2 . sc 2.06 - 2.36 4.26 - 5.57 # 116. •-1.r,.o 28 

# 0.0390 2.60 2.40 5.71> M 220. +-74.0 ll 

' 0.0480 3.20 - 4.90 2.62 - 3.t7 6.89 -10.oa • 11..0 •-12.0 38 
a o.osoo 7.60 3.89 15.14 84.a •-f>.50 as 

• o.oszo 6.00 3 • .r,9 12. l't ;;: 10.0 +-7.50 85 

• 0 .0500 - o.o7So 2.ao 2.48 6.L 1 • 64.0 +-6.00 L38 

' o.osoo - 0.0750 4.70 ] , 11 9.70 • 56.0 •-5.00 ns 
0.0399 - 0.0920 3.50 - 't.50 2.73 - 3.05 1.45 - 9,3z 96 . 0 •-11.1 26 

• o.o6ao 3.20 - 4.90 2.6 2 - 3.17 6.89 -10.oa ' 71.0 •-14.0 38 
~ 0.0<400 11.1000 't.30 2.99 8 . 95 .. 87.6 •-10. 't 94 
I o.osoo - 0.1000 1,80 - 2.50 2.06 - 2 . 16 lt . 26 - 5 .57 4 91.4 +-7.50 28 
II o. osoo - 0 .1000 2 .00 - 4. 00 2 .15 - 2. 90 4.63 - 0.J9 • 87.0 •-1 5. 0 107 

• o.osoo - 0. 1000 2. 50 - 3.50 z. 36 - z. 73 5.57 - 7.lt5 • 94. 8 •-7.00 28 
# o.0500 - 0.1000 3.50 - 4.50 z. 73 - 3.05 7,45 - Q.32 • ea. 6 •-7.90 28 
fl o.o 500 - 0.1000 4.50 - 5.80 3.05 - 3.43 q.32 -11.76 • 69.b •-7.50 29 
# 0.0500 - 0.1000 4,00 - a.oc 2.90 - 3. 99 9,39 -15.89 • 74.4 •-14.0 107 
# o.osoo - 0.1000 e.oo -l6.00 3.99 - 5.56 15.89 -3C.90 • 68.5 •-23.0 107 

ii 0.0780 6.oo 3.48 12.14 i bl. I +-6.90 85 
o.o4a4 - 0.1205 4. 50 - 5.80 3,05 - 3.43 9.32 -11.76 66-7 •-7.3!> 28 

# o.01so - 0.1000 2.eo 2.49 6.13 58.o •-6.00 138 
# o.0750 - 0.1000 4.70 3.11 9.70 49.0 •-4.00 13fl 

• o.0880 3.20 - 4.90 2.62 - 3.17 6.eq -10.oe # 46.0 +-15.0 38 

• 0.0900 4•80 3.14 9.89 • 95.0 •-14.0 11 
II (J.0960 2.56 2. 38 5.68 w 150. •-62.0 11 
i 0.1020 7.60 3.89 15.1" 51.6 +-4.00 85 

• 0.1000 6.0U 3.48 12. l'< ;; 't9.7 •-5.10 as 
ii 0.1200 6.00 3,49 12.14 • 41. z +-1. 7(/ l37 
il 0.1200 6.50 l.62 l3.08 40.9 • -7 . 30 l'H 
i 0.1200 14.50 5. 30 2e.oci a 39.1 •-6. 50 137 
i 0.1200 l6.00 5,56 )Q,90 .. 33,9 *-5.80 137 
i) o. 12(10 17.80 5.86 34.28 J5.l +-5. 50 137 

• 0.1240 3.20 - 4.90 Z,62 - 3.17 6,89 -10.oa # 33.0 •-9.00 38 
o.lOOO - 0.1500 2.eo z.4a 6.13 • 46.C +-4.00 l'3S 
0.1000 o.1soo 4.30 2,9<; e.95 ii 59.5 +-8 .90 94 
0.1000 - 0.1500 4,70 3.11 9.70 # 41.0 +-3 , 00 138 
0.0110 - 0.1797 3, 50 - 4,50 2.13 - 3. cs 7.4~ - 9.32 55. 2 +-6.59 28 
0.}000 - o. 2000 l . 80 - 2-50 2.06 - 2. 36 4.26 - 5.57 52.1 • - 4. 20 ;?8 

• 0.1000 - 0.2000 2 .00 - 4.0G 2.15 - 2.~o 4.63 - e. 39 63.0 • - 8 . 30 107 ,, 0.10-00 - 0.2000 2.50 - 3.50 2.H - 2.n 5,57 - 7,45 # 49,2 +-3.60 28 

• 0 .1000 - 0.2000 3.50 - 4.50 2.13 - 3.05 7,45 - 9.32 # 41.7 •-3 .90 2fl 

• ll.1000 - o. 2000 4.50 - 5.80 3.0.5 - 1.43 9 .32 -11. 16 ' 4z.1 +-4. 10 26 

• 0 .1000 - 0.2000 4.00 - s.oo 2.90 - 3.99 8.39 - l!> .89 • 30.8 •-.5.80 107 

• o. 1000 - (/, 2000 e.oo -16.00 3.99 - 5.56 15.89 -J0.90 ' 34.0 •-9 .00 l(J7 
0 .0920 - o. 2387 4. 50 - s.so J.05 - 3.43 9.32 -11.16 .r,1.1 +-'t.07 28 

f 0.1140 3.20 - 4.90 2.62 - 3.17 6 . 89 -10.06 • 18.0 •-1.00 36 
il o.1740 1.1>0 3.sc; 15.14 ;;: JI. 3 +-2.80 95 

' o .1500 - u.2000 2.ao z,49 6.13 • 39.o +-4.00 138 

~ 0.1500 - o. zooo 4,30 2.99 8.95 • 10.1 +-6.60 94 
# 0.1500 - 0.2000 4.70 3.11 9.70 • 33.0 +-2. 00 l39 

ii) 0.17 50 6.110 3, 4 8 12.14 • 28.2 •-3.10 95 
~ 0.2000 5.~o 3.35 11.20 • tit. 2 +-4.50 137 

• 0.2000 6.50 3.62 13.08 • 27.6 +-5 . 20 137 
ii 0.2000 11.50 4.74 22.1t6 ;; 23.0 +-3.60 137 
a 0.2000 13.oo 5.03 25.27 ii 11.4 •-3. 70 137 

• 0.2()00 14.s o 5.30 28.09 ii 16.3 +-3.10 137 

• 0.2000 l&.oo 5.56 30.90 ii 16.5 +-3.40 i:; 1 

• 0.2000 11.eo 5.86 34,28 al 16.l •-4,ftO 137 
o.1360 - o. 21110 3.SIJ - 4.50 2.n - 1.os 7,45 - 9.32 2B.9 •-3.82 28 

di 0.2210 6.00 .3.48 12.14 01 18.5 •-2.70 85 
II 0.2240 3.20 - 4.90 2.62 - 3.17 6.89 -10.oe II 39.0 +-l6.0 JS 

II 0.2000 - 0.2500 2 .8u 2.i.s 6.13 • 2s.o •-4.00 139 

di 0.2000 0.2500 4.30 2.99 8.95 ii 29.0 •-b.30 94 

" 0.2000 - 0.2500 4.70 3, ll 9,10 I/. 20.0 +-2.00 13!1 
~ 0.2000 - 0.3000 l.80 - 2.50 2.06 - 2. 36 4.26 - s.n f 35.0 +-3. 10 28 

" 0.2000 - 0.3000 2.00 - 4,00 2.15 - 2o90 4.63 - a.39 # 16.8 +-'t,40 107 

I z NUMERICAL VALUE FROM TABLE a - VALUE READ FROM DIAGRAM p s PRELIMINARY OATA $ = FOR DETAILS SEE REF ER ENCE 
UNM,RKEt CROSS SEtTIC~S, ANGL ES Al\0 T ~AL~ES ARE C-LtULATEO FROK THE QUANTITTE S GIV EN 81' THE AUH<ClR CS I. 
ANGLES AR.E IN Oi:GREES; CM AN O LAS ARE CENTER-OF HASS ANO LABORATORY SYSTEM; E• " CH ENERGI'. 



C512: GAMNA + PROTCN --> PROTON + R~O ZERO I K > 0.90 GEVI 

1'12: o. 9383 GEV 
1'3: O. 9383 GEV 
"4: o. 7650 GEY 

-T 
CEY .. 2 

• 0.2000 - c.3000 
• 0.2000 - 0-3000 
• 0 . 2000 - 0.3000 
# 0.2000 - 0.3000 
• 0.2000 - 0.3000 

i 0.2bit0 
o. 1797 - 0. 3565 

i 0.2100 
• o. 27"0 

# o.2soo - 0 . 3000 
• 0.2500 - 0.1000 

0.1999 - o . 354'< 
a 0.2500 - 0.3500 

• 0.1000 
ii 0.1000 
.. 0.3000 
ii 0.3000 
ii 0.3000 
<i o . )000 
il 0 . 3000 
# 0.32"0 

# o.3000 - o.350U 
I u.3000 - 0.3500 
1 o . 3000 - 0.4000 
# 0.3000 - 0.4000 
• 0 . 3000 - 0.4000 
1 0 . 3000 - 0.4000 
• 0 . 3000 - 0.4000 
1 u.3000 - 0 .4000 
• 0 .3000 - 0.4000 

O.Z670 - o.H4<i 
• 0.1500 - 0.4000 
• o.3soo - 0.4000 

a o. 3750 
0.2639 - o . s295 

a 0.1500 - o.1tsoo 
i 0.4000 
;: o. "000 
ii o, 'iOOO 
;: 0 .4000 
ii O.'iOOO 
iii O. 'oOOO 

O. 'iOOO - 0 . 5000 
M O.itOOO - 0 . 5000 
' o.1tooo - a.sooo 
• 0.4000 • o . sooo 
# O.itOOO • 0.5000 
• o.4000 - o.sooo 
I O.itOOO - 0.5000 
# o.4000 - 0.5000 
ii 0.4500 - 0.5500 

iil o. 5000 
ii o.sooo 
a o. sooo 
• 0.5000 
ii 0.5000 
a o.sooo 
• o.sooo 
ii o.sooo 

o. 3544 - 0.1104 
• o.5000 - 0.1000 
• o.sooo - 0.1000 
• o.sooo - 0 . 1000 
• o.sooo - 0.1000 
il 0.5500 0.6500 
• o.5000 - 0.1000 
# o.5000 - 0.1000 

a 0.1000 
a o. 1000 
a 0.1000 
• 0.1000 
a 0.1000 
a 0.1000 
ii 0.7000 
a 0.1000 

o.3920 - 1.0545 
M 0.1000 - 1.0000 
# 0.7000 - 1.0000 
# 0.1000 - 1.0000 
¥ 0.1000 - l .oooo 
N 0.1000 - l.oooo 
• 0.1000 - 1.0000 

iii 0.9000 
iii 0.9000 
a 0.9000 
a 0.9000 

K 
GEV 

2.50 - 3 . 50 
3. 50 - 4 . so 
4.50 - 5.80 
4.0o - a.oo 
a.oo -16. 00 

l.60 
4.5o - 5.ao 

6 .oo 
3.20 - ... 90 

2.ao 
4. 7(J 

3 .50 - 4,50 
4.30 
5.50 
6.50 

ll.50 
l3.00 
H.50 
16.00 
n .ao 

3.20 - 4.90 
2 . ao 
4 . 70 

1 .ao - z.so 
2.00 - .r,.oo 
2 . 50 - 3.50 
3 . 5o - 4 . ~o 
4.50 - ').80 
4.oo - a . oo 
e.oo -16.oo 
• • 50 - 5.AC. 

2-60 

" · 7 0 7.60 
J.50 - 4 . 50 

'1.30 
6.50 

11.50 
13.00 
l't. 50 
16.00 
17.80 

1.ao - 2.so 
2 .00 - 4.0C 

2.80 
2.so - 1.sc; 
3 ,50 - 4.50 

4.70 
4.so - s.ac 
'l.oo - e.oo 

4. 30 
5 .50 
6 .00 
b.50 

11.so 
u.oo 
14.50 
16.00 
17.80 

4.so - s.80 
l. 80 - 2 . 50 

2.80 
2.so - 3.so 
3.50 - 4.50 

4.30 
4.70 

4.50 - 5.80 
s.50 
6.00 
6.50 

11.50 
13.00 
1". 50 
16.00 
11.ao 

3.50 - '1.50 
t.80 - 2.50 

2 .00 
2.50 - 3.50 
J . 50 - 4.50 

4.70 
4.50 - s.eo 

5.50 
6.00 
6.50 

ll.50 

ClffERENT IAL CROSS SECTIO~ IT DEPENDENCEI 

2.00 GEV < K < GEV 17.80 

E• 
GEV 

2 .36 - 2. 73 
2.13-3.05 
).05 - 3.43 
2.'~0 - 3, 99 
3,99 - 5.56 

3. B'il 
l,05 - 3. 43 

3.48 
2.62 - 3.17 

2.48 
3.11 

2. 73 - 3.05 
2.99 
3.35 
3.62 
4,74 
5.03 
5,30 
5.56 
s,ab 

2.62 - 3.17 
2.48 
3.11 

2.0b - 2.36 
2. 15 - 2. 90 
2.36 - 2. 73 
2. 73 - 3.05 
3.05 - 3,43 
2.90 - 3.99 
3.9'l - 5.56 
3. 05 - 3.~3 

2 . 48 
3. ll 
3.89 

2. 73 - 3. 05 
2,99 
3.62 
4.74 
5.03 
5, 3U 
s.56 
S.86 

2.06 - 2. 36 
2.15 - 2 ,90 

z.1ta 
2.le - 2.n 
2.73-3.05 

1.11 
3.os - 3,43 
2.<10 - 3,99 

2 • .,., 
1. 35 
3.48 
3.62 
4.74 
5.03 
5.30 
5.56 
5.66 

3.05 - 3.4; 
2.06 - 2 .36 

2 , 411 
2 . 36 - 2. 13 
2. B - 3.CS 

2. 99 
3. 11 

J.05 - J.4} 
3.35 
3,48 
3.62 
4.74 
5.03 
5.30 
5.56 
5.So 

2.73 - 3.05 
2.06 - 2.36 

2 .... 8 
2.36-2.73 
2. 73 - 3.05 

3, ll 
1.os - 3.43 

3. 35 
3.48 
3.62 
4.74 

s 
GE VU2 

5 . 57 - 7.45 
1. ~ 5 - 9. 32 
9 . )2 -11 .76 
8.39 -15.89 

15. a9 -3o. 90 
15. 14 

9.32 - 11.76 
12· 1" 

6.69 -10 .oa 
6.13 
9.70 

7.45 - 9,32 
e.95 

ll.20 
13.08 
22.46 
25.27 
28.09 
30.90 
~4.28 

6.09 -10.06 
6.13 
9.10 

4.26 - 5.57 
.to.63-8.39 
5.57 - 7.45 
7,45 - q,32 
9.32 -11 . 76 
a .19 -15.99 

15 • 89 -30.'IO 
9.32 -ll.71> 

6.13 
9. 7(J 

15. l4 
7,45 - 9 . 32 

8 . 95 
n . os 
22.46 
25. 27 
28 . 09 
30.90 
3it.28 

4.26 - 5,57 
4.63 - 8.39 

6.13 
5.57 - 7.45 
7.it5 - 9.32 

9.70 
9.32 -11.76 
a,39 -15.89 

8.95 
11.20 
12.\4 
13.06 
22.46 
25.27 
28.09 
30.90 
34.2 8 

9.32 -ll.7b 
4 .26 - 5.57 

6.13 
5.57 - 7.45 
7.45 - 9.3Z 

8.<l!; 
9 . 10 

9.32 -ll.76 
11.20 
12.1.r, 
u . 08 
l2.4b 
25.27 
28.09 
30.90 
l't.28 

7.45 - 9 . 32 
4.26 - 5 . 57 

6.13 
5.57 - 7,45 
7.45 - 9.32 

q.10 
9. 32 -lt.16 

ll.20 
12.l'i 
13.08 
22 • .r,6 

0 SIG/O T 
NU 8•RN/GfVH2 

• 24.0 
• 11. 4 
• 16.5 
# 17.9 
# 9 . 90 
• 13.6 

15. ti 
ii: 12 . 3 

23.0 
22.0 
20.0 
17.0 

• 13.6 
;j 9.53 

11.4 
• a. 30 

7 . 85 
• 7 . 61 
G 9.18 
Q a . 13 
# 32.ll 
# 15.0 
# 12.4 
# 20.3 
# 12.9 
• 16.0 
II 9.20 
# 1.1 0 
' 1.10 
r 3.oo 

7.66 
' 11.4 
• 9 . 00 
0 b.lU 

5.44 
ii 7.50 
O? 5. 22 
.. 4.91 
,;; 4.61 
a: 4, 13 
~ 4.45 
.. ].99 
• 10 . 5 
# 3.20 
# 6.20 
# 6.00 
# 6.20 
# 6.20 
# 5.60 
# l . &o 
OJ 1 . 8(, 
OJ 3. 41 
• 3 . 42 
iil 2.6 1 

2.28 
2.21 

• 2.19 
ii 2. lO 
0 l. 94 

2.03 
• 2 . 00 
t 2.40 
• 2 .60 
• 1 .81 
a 2 .20 
It 2.40 
• 1.68 
iiJ0.795 
;;. 1. 08 
;>0 . 920 
i:Q.667 
i:0.690 
dl0 . 603 
~o. 5 86 
OI0. 539 
0.659 

• 2 . 30 
# 2 . 20 
#0. 900 
#0. 880 
#0.760 
#O. HO 
iO. '.H 7 
ao.376 
i0.455 
ao . 236 

•-2.70 
•-2. 60 
•-2 . 60 
•-4.80 
•-5.00 
•-1. 10 
•-2.50 
•-1,60 
· -12.0 
·-2.00 
•-1.itO 
•-2.97 
+-3.20 
•-1. 93 
•-2.20 
•-1 .66 
•-1. 23 
•-1.22 
•-1.99 
• -l.33 
+-20.0 
• - 4.00 
• - \ . 60 
• -2.50 
+-1.20 
·-2.00 
•-2.00 
•-1. 70 
•-2.90 
·-2. 10 
•-l.88 
•-2.40 
+-1. 50 
•-.750 
+-.871 
•-2. 50 
+-.QBO 
+-.100 
+- .100 
+-.620 
•-. 650 
•-.570 
+-l.BO 
•-z.20 
+-1. 10 
• - 1.40 
+-1.60 
+-t.00 
•-1.70 
•-1.20 
•-1.80 
+-.540 
+-.600 
•-.HO 
•-. )20 
+-.JOO 
·-· ))(J 
•-.280 
+-. 320 
••• 547 
•-.900 
•-. 600 
•-.700 
+-.500 
•-).30 

·-· 4-00 +•.600 
+-.\66 
•-.220 
•-.140 
+-.670E-01 
+-.900E'-Ol 
+-.860€-0l 
+-. 6bOE-Ol 
•-. 6 10 E-01 
•-.489 
+-. 700 
•-. 'iOO 
+-,400 

·-· 300 
•-.11>0 
•-.JOO 
•-.109 
+-. BOE-01 
+-.e50E-01 
+-,J40E-Ol 

ICONT INUEDI 

REF 

28 
28 
28 

107 
107 

85 
28 
85 
38 

138 
138 

28 
<l4 

137 
l'.37 
l'.H 
137 
137 
137 
137 

38 
138 
na 

28 
107 

28 
28 
28 

107 
107 

28 
136 
118 

85 
28 
94 

137 
137 
1117 
137 
137 
1:!7 

28 
107 
138 

28 
2B 

138 
29 

107 
94 

131' 
137 
137 
137 
137 
137 
137 
137 
28 
28 

138 
28 
28 
94 

138 
28 

137 
137 
137 
137 
137 
137 
137 
137 

28 
28 

138 
28 
28 

138 
28 

l'H 
U7 
137 
137 

I •NUMERICAL VALUE FROM TABLF ~ ~ VALUE REAO FROM DIAGRAM P • PRELll'l lNARY DATA 
UNl'IARKEC CROSS SECTIONS , ANGLES AND T ~ALUES ARE C~LCULATEO FRO~ THE QUANTITIES GIV FN BY THE AUTHORISI, 
i\NGLES ARE IN DEGREES; CM ANO LAB Al\E CENTER-OF l'IASS AND LABORATORY SYSTEM; E• • Cl'I ENERGY. 
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C5l2: GA""A + PRO TON --> PROTON + RHC ZERO t K > o.qo GF.Vt CCONTINU EO I 

"2: 0 ,9;83 GEV 
"J: 0,938.1 GEV 
/'4: 0, 7650 GEV 

-T 
GEV .. 2 

0.9000 
0.9000 
0.9000 

~ 0.9000 
Pll (J,6500 - 1.isoo 

u.5295 - t.HB4 
GI l.1000 • 1.1000 
• 1.1000 
i 1.1000 
ii 1. 10-00 
i 1.1000 

• lo 1000 

' 1.0000 - 1.sooo 
1.0000 - 1. 5000 

' 1.0000 - 1. 5000 

' 1.0000 - 1. 5000 

' 1.0000 • 1.sooo 
CJ. 7763 - 1. 75't0 

l."3800 
1. 380() 

• lo 3800 
0: 1.3800 

L .0545 - 2. 3(> 14 
II l. ~000 - 2o500G 

0.2151> - 3.9010 
1.2882 - 3. ~o 33 
1.7540 - "·720 1 

-T 
GEV ... 2 

I c.osoo - 0.1000 

' o.1oou - 0.2000 
# v.2000 - 0.3000 

CJ. lOO(J - 0.400C 
u.1iooo - 0.5000 

• u.sooo - c.1000 

• 0.1000 - 1.0000 
t t. o ooo - l . 5000 

K 
GEV 

u.vo 
Ho'SO 
l o.oo 
17.l!O 
"· 3(1 

4.50 - 5,eo 
5 .50 
o.Ou 
6.50 

11,50 
n .oo 
14.50 
11>.00 

1.80 - z,50 
2.80 

2.so - 3,;c 
3.SO - 4,51) 

4.7() 
3,50 - 4.50 

11.50 
13.00 
14.50 
16.00 

'<. 50 - 5.80 
4. 70 

4. so - s.so 
3,50 - 4.50 

"· 50 - 5 . 80 

K 
GEi/ 

lo40 - 1.8c 
1.4(J - 1.ec 
1.40 - 1.ao 
1.40 - l.8C 
1,40 - 1.ac 
l. 40 - 1.eo 
1.40 - 1.80 
lo 40 • 1. ac. 

OlffcRENllAL CROSS SECTION (f DEPE~OE~ce > 

2 . 00 GEV < K < GEV l7.eo 

E+ s n SIG/O T RfF 
GEY GE V .. ?. -~U BARN /GEVU2 

5.03 25 .<!!7 •o . l 9 l +-.270F. -O l 131 
5. }0 28 .09 ii0.236 •-, 2 70F.-OI D7 
5.56 30.90 ii0.216 +-.250E-Ol 137 
5.8(> 34.28 i C.190 +-.300E-Ol 137 
2,qq 8.95 Pl 1.03 •-.410 94 

3.0 5 - 3 , 4 3 q,32 -11. 76 0 .93 8E-01 •-. 938F-OI 78 
3. 35 11.20 .10 .212 •-.540 137 
3,46 12.l4 O:C.2S9 +- ,S70E-Ol lH 
3.62 n.oe i0.165 +-.900F.-Ol 137 
4. 74 22.46 ;c..101 +-.150E-Ol 137 
5 . 03 25.27 .;o.101i •-.190E-Ol 117 
5.~o 28.09 i0,936E-Ol+-,L87E-Ol 137 
5.5o 30 .90 o0 .924E-Ol+ - .122E-Ol 137 

2.06 - 2. 3b 'o. 26 - S.57 10.900 +-.500 28 
2.48 6.13 #0. 760 • - .zzo l38 

2.36 - 2.13 5, 57 - 7,45 f0.5110 +-. 200 28 
2.13 - l.05 7,45 - 9 .3 2 110.400 •-.:wo 28 

3.11 ~.7C #0. 340 +- . 8\JOE-0 l LIA 
2. 73 - 3 .05 7,45 - 9.32. 0,68G ·-· 234 28 

4,74 22-46 ~0. )38E-Ol•-.lllE-Ot 131 
5,c,3 25 .27 «0 .316E-Ol+-.9lOE-02 137 
5, 30 2e . oq o0 . 207E-Ol+-.900E-02 L37 
s,so 30.90 60. 2llf-Ol+-.77(Jf-02 lH 

3.05 - 3.43 9. 32 -n.10 0.563 +-.4u7 28 
3,11 9.70 #0.670£-0lt-.270E-Ol B8 

3.os - 3.43 '9.32 -11.16 <O.lBllE-01 29 
2 .73 - 3. 05 7,45 - 9, 32 Q.276E-Ol+-.552E-Ol 28 
3. 05 - 3 .43 9.)2 -11.10 o .141 •-,938E-Ol 28 

1.1>0 GEV < K < GEV 2.00 

E* s o s 1c;1 n T RF.F 
GEV GEV.,..2 llU BA RN/GEV .. 2 

1.87 - 2.co 3. 51 - 4.21> 97. 3 •-10 .0 2d 
1.87 - 2.C.6 3. 5 1 - 4.2o r 62.7 •-o .40 28 
1-87 - 2.u& 3.51 - 4.2o M 33 . 9 •-4 .70 ze 
L. 87 - z.o& 3.51 - 4.26 H 17.7 • -4. 20 28 
1.a1 - 2.01. 3. 5 1 - 4.26 # 9.90 •-3. 50 28 
1. 87 - 2 .06 3. 51 - 4,Z6 N a.to +- z. 10 :?8 
1.61 - 2.06 3. 51 - "· 26 ~ A.so +- 1.61.1 28 
l.87 - 2 ol.6 3.51 - 4.26 • 2.so • - .800 28 

CSlZ: GAMM 4 + PROTON --> pqQTON + RHC ZERO (K > C.9(1 GF.V I I CONT I NUEO I 

"2: o .9383 GEY 
.113: 0.9383 GEV 
~4: o. 7650 <iEV 

K e• 
GEV GEV 

L ,40 - l.110 1.a1 -

1.80 - 2.50 2.06 -

z.eo 2.48 

2 . 00 

2.36 

2 .so - 3,50 2.30 - 2.73 

s 
GE VU2 

3.Sl - 4.26 

4.26 - 5.57 

6 .13 

5.51 - 7.45 

OlFFERENTIAl CROSS SECTION l6ACKWAR0 PROnucTIONl K > 1.40 GE\f 

-u 0 SIG/0 U THETA 18ARYONI 
GEVH2 MU BAllN/GEVU2 C"I lAB 

# o.o - 41.4 

• 41.4 - 60 .o 
I 6(1 . (J - 75,5 
# 75 .5 - 90.0 
# 9u.o •104.5 
# o.u - 4t.4 

• 41.4 - oO.O 
I 6 v.o - 90 . o 
II 90 .0 -104, 5 

$-0.029 - 1.289 •· 230 +-.aooi;-01 v. l - 72.t o.o - 24,4 
$ 1. 289 - 2.289 #.170 +-. 900F-Ol 72.t -102.6 24.4 - 36.8 

f o.o - 60.0 

' oo.o - 90.0 

• 90.Co -120.0 

0 SIG/O O>tfG.I. IC10 REF 
"IU llARN/ S TE: RAO 

•• 130 +-.130 28 
". 3"0 +-.J 50 ZIS 
•• 470 •-.170 20 
n.1e +-. 220 28 
/I .Mo •-. zoo 28 
#. SOOf.-Ol+·.oOOE-01 za 
t.800E-Ol•-.600E-Ol 28 
1.190 •-. eooe-01 2 6 
11.450 •-.140 28 

.696E-01+-, 242E-Ol 1)8 
. S15f-Ol+-, 273E-Ol ll8 

#.600f-Ol+-.300f-Ol za 
# <. 200E-O l 28 
f,900E·O l~-.5()()f-01 ZS 

j ~ NUMERlCAL VALUE FROM fA8LE ~a VALUE AEAD FRO~ DIAGRAM P : PR ELIMINARY DATA S : FOR OfTAILS SEE REFERENCF. 
UNM>RKEC CROSS SECTIONS, ANGLES AND T VALUES ARE CALCUlATEO FRO~ THE QUAN TITIES GIVEN BY THE AUTHORISl. 
ANGLE S ARE IN DEGREES; CM ANO LAB ARE CENTER-OF MASS ANO LABORATORY SYSTEM; Et • CM ENERGY. 
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cs12: GA"MA • PRCTON --> PROTON • R~C ZERO IK > 0.90 GEVI ICONftNUEfH 

"2: 0.9183 GEV 
"3: 0.9383 GEV 
"4! 0.7650 GEV 

DIFFERENTIAL CROSS SECTION !BACKWARD PROOUCJIONI 

K 

l.EV 

J.50 - 4.50 

4.70 
... 5c - s.ao 

E* 
GEii 

s 
GEll**l 

-u 
GE 11**2 

-0.021 - 1.726 
1.253 - 3.475 

i-0.02 3 - 4. A54 
l. 726 - ~.6')9 

0 SIC/O U 
l'U BARN/GEl/U2 

.659E-Ol+-,552E-Ol 

.531E-D1+-.446E-Ol 
#+16UE-Ol+-.800E-02 
.l88E-Ol+-.t~~E-Ol 

THf.T A C 8AR YON} 
Cf.I Ltd\ 

# o.o - 60.0 
II 60.0 - 90.0 

0.1 -108.8 
1' 60.0 - 90.0 

o.o 18.9 
17.6 - 30.3 
o.o - 36.6 

16.2 - 28.6 

0 SIG/0 OMEGA <CHI 
f.IU BARN/ S TERAI) 

l.llOE-Ol+-.260E-Ol 
#.250E-Ol+-.210F.-Ol 
,939E-02+-.469E-02 

•.12oe-01+-.12oe-ot 

C512: GAMMA + PROTON --> PROTON + RHO lERO IK > o.qo GEVI l CONT 1 NUE D I 

"-2 0.9383 GEY 
•3 0.9383 Gl;V 
"4 0.7650 GE\I 

RATIO CF CROSS SECllONS FO~ TRANSVERSE ANO PARAlLEL <TO THE VfCTOR ~ESON OECAV PLANEI POLA~llEO GAM~AS 

I( 

GEii 

l.4o - l.ao 
1.40 - l.ao 

l.40 - 1.80 

1.40 - 1.ao 

1.40 - 1.00 
1.00 - 2.10 

2.10 - l.40 

2.00 

3 . so 
4. 70 

E• 
GEii 

l . 96 C.0520-
l. 96 C.1190 

II 0.1190-
l.'16 0.1700 

* O+l 700-
1.96 o.24Ju 

0.2430-
1. 96 O. J 1 tlO 
2. u # o.0;20-

0.1190 
O. U '10· 
o. 1700 

0. uoo-
0 • .2430 

# C.2430-
0. 3180 

2.25 II 0.0520-
0. l 190 

# O.ll90-
c:.17UC. 

0.1100-
0.24 30 

0.2,.30-
0.3180 

2.48 II C+0200-
0.0500 

• 0.0500-
G.ceou 

II O.OAOO­
G.1200 

II 0.1200-
0.1800 

0.1000-
0. 2 500 

N o.2~00-
0.4000 

0.4000-
1.0000 

z. 73 $ 0.0079 
3.11 # o.02ov­

c.0500 
• 0.0500-

o. oaoo 
# o.oaoo-

0.1200 
II 0.1200-

o.1800 
# 0.1000-

c. 2 50(; 
0.2500-

0.4000 
• 0.4000• 

i.oooo 

lHETA (lo'ESCNI 
Clo! lAB 

10.34· 
24aC4 

22.46-
rn. 13 

2 7. 'l9-
J8. 49 

34.SC-
45. 27 

1 l.'l<;-
22.46 

20.'14-
27.9'1 

2~.78-
34.SO 

H.50-
40.12 
4.96-
11.14 

11. 3-'-
15+26 

15.26-
19. 12 

1<i.n­
z,,.19 

2 4. l 9-
28. H 

28.'H-
37.20 

31 •. 20-
6 l. 24 
o.oo 

5 •. ~o­
s.04 

9.0'i­
ll.64 

11.e~-
14.40 

14.40-
17. 77 

17. 71-
21.04 

21.04-
26. 79 

26+ 7'l-
43.13 

3.7't­
e.725 
8.04-

11. lS 
10.05-
14.08 
12+44-
16.64 
4. 27-

8.036 
7.31-

10.GS 
.;.02-

12.44 
ll .07-
14. 57 

L.66-
3, 792 
3.79-

5.l \4 
5.11-

6.485 
6.4'1-

8.148 
A .15-

9. 77.2 
9, 77-

12.61:! 
12.68-
2 t.62 
.o 
1.49-

2.543 
2.54-

3.277 
3 • .28-

4.059 
4a06• 

5.019 
s.02-

s.<ise 
s. $6-

7. b2 7 
7.63-

12.55 

A;~IG PARALLEL BzSIG TRANSVfRSE 
IA-81/(h+BI A/lA+Fll fl/IA+RI 

# 1.06 

NC.986 

#0.971 

#O+B44 

110. 994 

NO. 88 ~ 

#0+ 866 

#0.966 

#0.055 

110. 64 l 

#0.960 

110. 960 

NO+ 860 

f l.OA 

#0,660 

# l .l ~ 
O.A7C 

# 1.12 

No.a so 

l.13 

l .01 

#0.930 

# 1.16 

# l+ZS 

+-.850E·Ol l.03 

+-.790F·Ul 0.993 

+-.780E·01 0.985 

+-,740E-Ol 0.922 

•-.700E-Ol 0.934 

+-.760E-Ol 0.933 

+·.900€·01 Q,9R3 

+-.lOOE uo o.927 

+-.lJO 0.980 

•-.190 0.910 

•-.170 0.830 

·--~90 1.07 
+-.600f.·Ol o.935 

+-.llO 1.06 

+-.140 0+925 

•-.llO 1.06 

•-.120 1.00 

+-.170 0.965 

+-.160 l.08 

•-.270 l.lJ 

•-,425E-Ol o.o +-.100 

•-.390€-0l O+l45E-Ol+-.390E-Ol 

+- • 3 70f-O l 0.780E-Ol+-.~70E-Ol 

+-.400E·Ol O.>OOE-02+-.400F.·01 

0.560E-Ol+-.375~-0l 

+-. 350E-o l 

+· • 3SOE-Ol 0.&70E·Ol+-.360E-Ol 

+·.450£-CI 0+170E-Ol+-.450E·Ot 

+-. 500E-Ol 0.7l.5F.-Ol+-.500E-Ol 

+·,4'lOF-Ol 

+-.545€:-01 0.790E-Ol+-,545E·Ol 

+-,400E-Ol 0.200E·Ol+-.400F-Ol 

+-.750E·Ol 0.800E-Ol+-.T50f-Ol 

+-,650E-Ol 0.200E-01+·.650E-OI 

o.100E-01+-.950E-01 

·-. 1 30 o.o +-.210 

0.110 +-.850E-OI 

+-.195 o.o +-.'J~5 

•-. ;ooE-o l o.oSOE-Ol+-.100f-OI 

+-.550E·Ol o.o +-.175 

+-,700E-Ol 0.750F.-Ol+-.700E·Ol 

+-.ssoe-01 o.o +-.185 

+-.600E-Ol o.o +-.700E·Ol 

•-.ssoe-01 O.l50f·Ol+-.850E-Ol 

•-.aooe-01 o.o •-.240 

•-.135 

AH 

28 
26 

138 
28 

REF 

l35 

135 

135 

135 

U5 

1)5 

135 

159 

l5A 

158 

l58 

15A 

15A 

l 5FI 
110 

158 

158 

158 

158 

tse 

158 

lSA 

# z NU~ERICAl VAlUE FRO" TABLE ~ • VALUE READ FRO~ DIAGRAM P : PRfLl~tN4RY DATA ! ; FOR DETAILS SEE RfFERf.NC~ 
UN~~RKEC CROSS SECTIONS, ANGLES AND T VALVES ARE CA~CUlAlEO FR~H THE QUANTtTlf.S GIVEN 6Y THE AUTHOR(SI. 
ANGLES ARE fN DEGREES; CH ANO LAB ARE CENfER-Of MASS AND LARORATORY SYSTEM; E* ~ CM ENERGY. 
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C5l2: GAHHA + PROTON --> PROTON + RHC ZERO CK > 0.90 GEVI CCONTINU€Dl 

1'2: 0 . 9363 GE\I 
)'3: Q.9 383 GEii 
/14: 0.7650 GEii 

PCAlRlZEO GA~MAS ! 01RECJION OF POLARIZATION IS ~ITH RESPECT TO THE VECTOR MESON OECAY PL4NEI 

R ~ R~llC ISIGlPAR-LLELI - S I G ITRA~SV ERSE ll/ISI GCPARALLELI • SIG(TRANS\IERSEll 
IT OEPENOENCE l 

2.00 GEV < K < GEV 4.70 

-T K E• s R 
GE\IU2 GEV GE\I GE11**2 

s 0.0079 1.50 2.13 7.45 #0.870 •-.bOOE-01 
• 0 .0200 - o. osoo 2.80 2.48 6.13 10.960 • - • 800 E-<H 

• 0.0200 - o.osoo 4,70 3.11 9.70 " 1. 12 •-.110 
# 0.0500 - o.ueoo 2.80 2.48 6.U #0.840 •-.uo 
N 0.0500 - o.oeoo 4.70 3.11 9.70 #0.850 •-.140 

• 0.0520 • v.1190 2.10 - 2.4C 2.20 - 2.32 4.82 - 5.38 •0.966 •-.900E-Ol 
# 0.0800 - o. 1200 2.80 2.48 6.13 #0.%0 •-.130 

• li. 08ou - c.1200 4.70 1.11 '1.10 • 1.13 ·-. 110 
# 0.1190 - C.1700 2. IV - 2.40 2 .20 - 2.32 4.82 - 5.38 •a.ass +-. tOOE 00 
# O.l ZOO - O.lAOO 2.eo 2.48 6.13 #0.8b0 +-.190 
M v. 1200 - o. 1900 4. 70 3.11 9.7() * 1.01 +-.1 to 

' 0 .1700 - 0.2430 2.10 - 2.40 2.20 - 2.32 'i.82 - 5.38 #0.8'tl +-.9BOE-Ol 

' 0.1800 - 0.2500 2.eu 2.1t8 6. 13 # l.08 +-.260 
0.1800 - u . 2suo 4. 7C 3, 11 'l .70 10.9!0 •-.170 
0.2H<J - 0.3180 2 . lO - 2.40 2.2c - 2. 32 "· 82 - s. 38 #0.842 +-.109 
u. 2soo - 0.4000 2.80 2.48 b.13 #0.bbO +- .no 
o. 2 500 - o. 4000 4.10 3. 11 9.70 II 1.16 •-.160 
0.4000 - l.ouoo 2.so 2.48 6.13 ' 1.14 •-.390 

• 0 . 4000 - 1.0000 4.70 3.11 'l.70 • l.25 •-.270 

1.bo GE\I < K < GEV z.oo 

-r K E• s ~ 
C:E\lllt•2 GEV GE\' GE\/U2 

# (J.0520 - o. 1190 l.40 - 1.ao l.87 - 2.Q() 3,51 - 4.26 # 1.06 •-. asoe-o l 
# o .u szo - 0.1190 1.80 - 2 . lO 2.06 - 2 . 2u 4.2b - 4.82 #0. Q'l4 +-.800E-Ol 
Ii o .11 cio - 0.1100 l.40 - 1.so 1.87 - 2.06 3.51 - 4.26 #O,'l86 +-. 790E-Ol 
# 0.1190 - u.1100 1.so - 2.10 2 .06 - 2.20 4.26 - 4.62 #0.888 +-.7SOE-Ol 
# 0.1100 - o. 2430 l.40 - l.SCi 1.91 - 2.06 3. 51 - 4.26 #0.911 +-.TtlOE-0\ 
# Q. l7Q(J - o. 2430 l· 80 - 2.10 2.06 - 2.20 'io 2b - 4.82 110. 8b9 +-.700E-01 
II U.2430 - o. 3180 1.40 - l. 8(; 1.a1 - 2-0b 3.51 - 4.26 K0.84.t, •-. 740E-O l 
t (J. 2430 - 0.3.l80 1.80 - 2.1c 2. 0b - 2.zo l+.2b - 4.82 •o. B6b +-. 7bOE-O l 

REF 

110 
158 
158 
158 
158 
135 
158 
158 
135 
158 
158 
135 
158 
158 
135 
158 
1S8 
158 
158 

REF 

l35 
\35 
135 
135 
ns 
l3S 
lH 
135 

II~ NU~ERICAL VALUE FROM TA~LE ~ = VALUE READ FRO" DIAGRA" P • PRELIMINARY DATA i • FOR DETAILS SEE REFERENCE 
UN~ARKEC CROSS SECT IGNS, ANGLES ANO T \/4l UES ARE CAlCULATEO FROM THE QUANTITIES GIVEN BY THE AUTHORISI. 
ANGLES ARE IN DEGREES: CM AND LAB ARE CENTER-OF MASS AND LABORATORY SYSTEM; E• •CM ENERGY, 
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C514: GA~HA + PROTON --> PROTON + O~EGA IK > 1.10 GEV I 

~21 0.9383 GfV 
143: 0.9 383 GEV 
""' 0.7834 GEV 

K E• 
GEV GEV 

l· 11 - I.tic 1. 72 -
1.11 - 1.50 l. 72 -
1.40 - 1.80 1.87 -
1.50 - 1.80 1.92 -
1.eo - 2.10 2.06 -
l· 80 - 2.so 2.06 -
1.90 - 2.so 2.06 -
2.1.0 - 2.50 2. 20 -
2.so - 3.00 2.36 -

Zo80 2.48 
2.00 - 5.00 2.1s -
1.00 - 3.50 2.ss -
3.50 - 4.50 2.73 -
2.so - 5.80 2.36 -
2.so - 6.00 2.36 -

4.30 z . 99 
4. 70 3 .11 

4.50 - 5.80 3.05 -
5. 25 3.28 

5.00 - 16.00 3,20 -

CONSTANTS AN O TOTAL CPOSS SECTION 
0 SIGHAIO T = A•EXPIB•TI A=CD SIGHi/O TIT•O 

IF A VALUE FOR 1C' IS GIVEN 0 SIGHA/O Tc A•EKPCB•T+C.,-••21 

s A 8 c 
GEV••2 "'u BARN/GEV .. 2 llGEY .. 2 l/GEY••'o 

l.87 2.97 - 3.51 
1.92 2.97 - 3.70 
2.06 3.51 - 4.26 II •<tl. 90+- 12.60 • 6.30+- 1 .40 
2.06 3 .70 - 4,26 
2.20 4.26 - 4. 82 
2. 36 4.26 - S.57 r 31. bO+- e.10 fl s.tio+- 1.00 
2.36 'o.26 - 5.57 
2.36 "· 82 - 5.57 
2. 55 5. 57 - 6,Sl 

6.1~ II 34.40+- 4.oo II b.20+- 0.10 
3. 20 4.63 - 10. 26 # JS.OO+- 12.00 II 9.00+- 2.60 
2.n 6.51 - 7.45 
3,05 7.45 - 9.32 
3.~3 s.s1 - 11. 76 # 28.40•- s.zo fl 7.60+- l.20 
3.1,a S.57 - 12.14 

8.95 # 20.50+- 4.50 # 7.40•- 1.20 
9.70 II 2'5.00+- 1.00 # s.oo+- o. eo 

3 .43 9.32 - ll. 76 
10. 73 

5.56 10.26 - 30,90 11 2s.oo+- 10.00 II 9. 50+- 2 . 30 

C514: GA MMA + PROTON --> PROTON + OMEGA I K > 1.10 CEV I <CONT INUE OI 

112: 0,9383 GEV 
113: 0.9383 GEV 
1!4: o. 7834 GEV 

K 
GEV 

2.80 
4.10 

112: 0.9383 GEV 
~3: 0.9383 GEV 
""' 0.783'i GEV 

K 
GEV 

2.eo 
4.70 

NATURAL PARITY CCNTR IBUTION 

CONSTANTS ANO TOTAL CROSS SECTION 
0 SIGMAIO T = A•EXP<B•TI A=IO STG~A/O Tl T~O 

tF A VALUE FOR 'C' IS GIVEN 0 SIGMA/OT = A•EKPI B•T+C•T••21 

s 
GEVU2 

6.13 
9.70 

A 
MU BARN/GEV02 

II l3o l0•- lt.10 
# 15. 20•- 3. 80 

• 5.50•- 1.60 
fl 7. 50+- l • 5 0 

c 
l/GEV .. 4 

C514: GAMMA + PROTON --> PROTON + OMEGA IK > I.lo GEVI ICONTINUEIJI 

z.48 
3.11 

UNNATURAL PARITY CONTRJ8UT10N 

CONSTANTS ANO TOTAL CROSS SECT£0N 
0 SIGMA/D T ~ A•EXPl8•Tl A=tD SIGMA/0 TIT•O 

IF A VALUE fOR 'C' IS GIVEN 0 SlGHAIO T = A•EXP18•T+C•T••2 1 

6 .1'3 
9.70 

A 
HU RARN/GE\1 .. 2 

8 
l/GEV .. Z 

c 
l/GEV .. 4 

• a NUMERIC•L VALUE FROM TABLE ; • VALUE READ FROM DIAGRAM P • PRELIMINARY DATA 

• II 
II 

• 
' 
# 

• • 
' # 

• • 
II 
# 

• # 

• # 

SIG TOT 
MU BA/IN 

6.10+-
7.30+-
7.51+-
6. 30+-
7.37•-
5,9-.+-
5.50•-
6.80+-
S.45+-
s.eo+-
3.90+-
... 2~·-
3.60+-
3.45•-
3.20•-
2.ao•-
3.20+-
3.15+-
2.00+-
2.60+-

SlG TOT 
MU ~A~N 

l.lo 
1.60 
0.97 
l.'10 
1.20 
2.38 
1.00 
1.02 
1.00 
0.50 
0.90 
o.a6 
0.61 
1.18 
0.60 
a.so 
0.30 
0.66 
0.50 
0.10 

• 2.so+- o.:n 
• 1.84+- 0.28 

SIG TOT 
l'IU RAJ!N 

# 2. 70+- o. 39 
# 1.25+- 0.27 

U~HARKED CROSS SECTIONS, ANGLES ANO T VALUES ARE CALCULATED FROM TH E QUANTITIES GIVEN 8Y THE AUTHOR.ISi. 
ANGLES A~E IN OEGAEES; CM ANO LAB AAE CENTER-OF MASS ANn LABORATORY SYS7fl'I: E• • CM ENERGY, 

REF 

28 
25 
29 
25 
28 
2A 
25 
26 
28 

213 
107 

26 
29 
28 
25 
94 

213 
2e 

114 
107 

REF 

213 
:.?13 

REF 

ZH 
213 



M2: 0.9383 GEV 
113: 0.9383 GEV 
""' 0 .7834 GEV 

K 
GEV 

l.ll-1.'tO 

i.40 - l.80 

1.50 - 1.eo 

1. 80 - 2. so 

1.79 

1.96 

l.99 

99 

tSl<t: GAl'MA ~ PROTON --> PROTON + CMEGA 4K > lolO GEVI ICONTlNlJEDI 

-T 
GEV .. 2 

a 0,0500-
0 .1000 

• 0.1000-
0.2000 

iii u.2000-
0.3000 

., o. 3000-
0."tOOO 

;i o.1oooo­
o,5000 

• 0.5000-
1. 2000 

ii o.o 
o.osoo 

ii 0.0!>00-
0.1000 

ii 11 .1000-
<;.ZOOO 

il 0. 2000-
0.3000 

ii 0.3000-
0. 'o OOO 

ii 0 .1000-
c.sooo 

DlffERENTIAl CROSS SECTION 

THETA INE.'iONI 
CN lA& 

;; o.o -
36.90 

ii 36 . 90-
53. lU 

a 53. l<i-
666.'40 

al 66.40-
90.00 

ii 9().00-
107.50 

ill07.SC-
18D.OO 

fl o.o -
25.90 

~ Z5.80-
36. 90 

• 36.'>0-
53.10 

.. 5~.10-
66.40 

iil 66.40-
90.00 

;;; ~0 .00-
101.so 

<l1Cl7.5G-
18U.UO 

& O.O -
10.20 

• 18.20-
25.80 

;,: 25.80-
l6,90 

<> H.>C-
53.10 

o 53.lC-
90.00 

.. 90.00-
111.60 

~ o.o -
18.20 

.. c.c -
18.20 

18.20-
25.80 

• ie.zc-
25.90 

& 25.All-
36.90 

• 25.80-
36.90 

;;. 36.>C-
45.30 

.. 36.<;t-
53 .10 

i H.J0-
6&.40 

.. 53. l(j-
66.40 

Cl 66.'o0-
90.00 

GI 90.00-
107 ,50 

a1u1.so-
1ao.oo 

0 SIG/D T 
MU 8ARN/CEVU2 

a 9. lO +-).60 

2.98 

+-1. n 

iil 38.1 +-12.0 

24.8 +-7.80 

a 9.95 +-2. 71 

a 3.79 +-l.92 

0 SIG/O ONEGA CC"I 
NU 8ARN/STEllAD 

ii .960 

a .s~o 
iii .540 

a . szo 

iii .loo 

;,; . 960 

@ .300 

ii .l9U 

.190 

+-.1100 

+-.220 

+-.260 

+-.110 

+-.160 

+-.120 

+-. :uo 

+-.210 

+-.1~0 

•-.11,0 

+-.900F.-Ol 

;;: 2.84 +-1.CJO 

iil 5 .t 5 +-l. 89 

ii lo 91 +- 1.0i\ 

iii .526 +-.526 

ii 2+26 +-1.1.r, 

a 6.tu +-.9oo 
a 3.31 +-L.45 

il 3.10 +-1.01 

i 1.65 · - · 490 

0: <.300 

iii • 250 +-.150 

i .150 +-. lOOE 00 

OI • 220 +-. 190 

• .121 +-.82oe-01 

#•NUMERICAL VALUE FRO" TABlE i = YAlUE REAO FRO" DI AGRAM P • PREllMINARY DATA 

28 

28 

28 

26 

28 

28 

28 

2B 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

25 

25 

25 

25 

25 

25 

25 

28 

25 

ZS 

25 

28 

25 

28 

25 

28 

28 

28 

28 

28 

28 

28 

28 

28 

26 

UNIORKEC CllOSS SECT IONS. ANGLES At;C T ~ALIJES AllE CALCULATED FRO" THE QUloNT 171 ES G !VEN av THE AUTHOR 4 s,. 
ANGLES ARE IN DEGREES; CM ANO LAB ARE CENTF.R-OF NASS ANO LABORATORY SYSTF.N; F.• • CM ENERGY, 



100 

t5l4: GA/IHA • PROTCN - -> PROTON ~ G/IEGA IK > 1.10 GEV I I COIH I N\JEO I 

/12> 0.9383 GEY 
,.3, Oo938l GEV 
jll4: O, 783~ GEV 

I\ 
GEY 

l.ao - 2.so 
2.eo 

z.so - s.eo 

2.50 - 6.00 

4. 70 

E• 
GEV 

2.19 ~ o.socu-
1.2000 

2 ,49 # o.GH0-
0,(;60C 

• 0.0600-
c. UlOO 

II 0.1000-
o. l 500 

• o.1soo­
o.2c.ov 

# 0.4?£100-
c. 300(i 

# 0 .3000-
C.4000 

# o.1tooo­
o. 5000 

• o. 5000-
1.0000 

# l.0000-
2.oooc; 

2 .oooo-
3. 7842 

2. 73 

a o.o 
0.0250 

a; 0 .0250-
0 , 0500 

O.GSOO­
C:.. lvOO 

;;) 0.1000-
0 .2000 

• 0 .2000-
0,3000 

<ii c;,3000-
CJ.4000 

ii 0.4000-
o. sooo 

ii o.sooo-
1.2000 

2,99 a o.o 
0.0125 

i O,«;l25-
0,Q52S 

a 0.0500-
0.1000 

ii 1..1000-
0.2000 

ii 0.2000-
0.4400 

a O.H00-
1.0000 

3.11 ' 0 ,c,140-
0.0600 

0.0600-
0. lDDO 

II O.lOOO­
o. 1500 

• o. 1soo­
o.2000 

# 0.2000-
0.::1000 

OIFFERENTIAL CROSS SECTION 

THETA I ,.ESONI 
CH LAB 

o.o -
12. 64 

l2ot4-
l1o35 

17. 35-
21. e1 

21.87-
25.65 

2 5 .6 5-
H. % 

3 l.$1:-
37, 31 

37. 31-
42.07 

42.07-
0 I.SI 

61. H-
93.06 

93.0 c­
l H.e<l 

a; OoO -
18 .20 

@ 18.20-
25.80 

6 25.8G-
36o90 

a; 36, 90-
53 .10 

i 53. LC-
66.40 

0: 66.40-
90.00 

@ <;0. 00-
107.50 

i!lC.7.St­
IB0.00 

ii o.o -
12.90 

~ 12.80-
18.20 

o. 1e. 2c-
2s. eo 

a 25.8C-
3&.9C 

1> 36. '7G-
53. l0 

;,; 53, 10-
90,00 
o.o -

3,7() 
3. 70-

<; ,68 

"·" l-13. 75 
tJ,75-

19.78 
15.18-
29.75 

2~. 75-
45.12 
4,GS-

9.96 
'l,96-
13.09 

13.09-
16, LB 

16. 19-
18. 78 

18.18-
23.14 

o.o -
'\. 2Gl 
4.20-

5, 775 
s. 71-

1, 3C2 
1. 3C-

8, 56'.l 
A. se-

1<J. 75 
l0.75-
12.62 
12.62-
14.31 
14. 31-
21. 5'\ 
21. 54-
34, 9<; 
34, <;<;-
138.0 

o.o -
1.011 

1.01-
2 .803 

2. 73-
3. 988 

3,99-
5, 759 

s.16-
8, 741 

8 . 74-
llo 73 

lo lft-
2 , 793 

2. 79-
3.614 
3.61-

't. 54~ 
4, 5S­

'j,28'l 
5.2~-

6. 540 

D S IG/O T 
/IU BARNIGE\102 

~ .990 

* 27.3 

* 22.5 

• 16.6 

# a. 10 

# 7,31) 

# 4.10 

* 2.0G 

• ,9(10 

w .280 

.150 

; )J.30 

+- • 3UO 

•-3.10 

+-2. 30 

•-1. 80 

•-1. 10 

+-, 600 

+-,60U 

+-.200 

+-, BOOE-01 

+. 15() 
-.euoE-01 

.. 20. 2 +-<o. t,0 

~ 17.6 +-3,30 

i 8.96 +-1.65 

~ .no +-.110 

>I0.4 

iii 10.4 •-4.50 

& 4, 30 ~-2.1)0 

• 1,80 •-.760 

ii) .150 •-.150 

20.1 +-2.10 

, 11. 7 +-1. 70 

M 9.00 •-1, 30 

• 5. 90 +-1 • lO 

2.90 +~.6ou 

0 SIG/ D 0"EGA ! C~ I 
"Ill BAR'l/STERAD 

8.19 +-,930 

4.98 •-.690 

2.61 +-.540 

1.23 •-.240 

.600 +-.tao 

.210 •-.600E-Ol 

.450E-Ol +.450E-Ol 
-.2'tOE-Ol 

~ l.95 +-. 500 

01 .2ll •-.650E-Ol 

a .4-00E-Ol•·.~2DE-Ul 

4 .390E-01+-.290E- Ol 

a ,700f-Ol•-.4lOE-Ol 

@ .2ooe-u1+-.2ooe-01 

~ 't .43 

@ 6,50 

~ 1066 

~ .580 

+-l.95 

•-.535 

+-\.02 

>.797E-Ol 

>5.45 

5, 45 +-2. 36 

2.2~ +-l.05 

ll.7 •-l.23 

5.26 +-. 759 

1.69 •-. 350 

REF 

28 

2B 

2 13 

213 

213 

213 

213 

113 

213 

213 

28 

28 

2!1 

28 

28 

211 

28 

28 

28 

28 

28 

28 

28 

211 

28 

2$ 

25 

25 

?.5 

25 

25 

94 

94 

94 

213 

213 

213 

213 

2n 

f = NUMERICAL VALUE fll.CH TABLE i 5 vALUf READ FRCM OlAGRAM P : PRELININARY DATA 
UNH.ORKEO CROSS SECT ICNS1 ANGLES ANC T VALUES ARE CALCULATEO FRC1'4 THE QUA~TTTIES GIVEN SY TH< ALITHORISI. 
ANGLES ARE IN DEGREES: CM ANO LA0 ARf CENTER-OF MASS AND LABORATORY SYSTEMI E• • CM ENERGY . 



112: 0.9 383 GEV 
1'3: o.'1383 GEV 
""' o. 78H GEV 

I( E• 
GEV Gev 

4.70 ~ . lt 

# 

• 

• 

112: o. 9)8 3 GEii 
113: o. 9 38 3 GEii 
~4: o.1eH GEii 

-T 
(EYU2 

& o . o - 0.0125 

• o. o 0 . 0 250 

• o.o 1) ,0500 

• O.Ot 25 o.0525 
# u.0140 - C.0600 

• 0.0140 - c.o6uo 
ii 0.0250 v.o5oo 

• o.usoo 0.1000 
;;; o .o 500 o. woo 
• 11.o soo O. tOOO 

• 0 .0600 - 0 .1000 , 0.0600 - 0 .1000 
ii 0.1000 - o.LSOO 

u.1000 - o. l 500 
ii 0.1000 0.2000 
;; 0.1000 o.200CJ 
iii 0.1000 - c.2000 
# o.1 soo - 0.2000 

' O.l SOO - 0 .2000 

• 0 .200 0 0 .3000 
II 0.2000 - 0.3000 
il 0. 2000 ci. 3000 

• 0.2000 - o. 3000 
il o. 2000 - 0«1400 
ii 0.1000 0.4000 

0 ,3000 - 0.4000 

• 0.1000 O.ltUOO 

• 0 .3 00 0 - 0.4000 .. O.ltOOO C.5000 
O.ltOOO - o.sooo 

ii 0.4000 O. 50CIG 
M 0.4000 - o. 5000 

0.4400 1.0000 
o.sooo - l. 0000 
0.5000 - l.oouo 

• o . sooo l.200C 
;; 0. 5000 L.2000 
# 1.0 000 - 2.0000 

1.0000 - 2.ooc.o 

101 

C5l4: GAMMA • PROTON --> PROTON • OMEGA IK > 1.10 GEllt I CONTINUED I 

DIFFERENTIAL CROSS SECTION 

- T THETA l MESON I 0 SIG/O T D SIG/O O"IEGA ICM) REF 
GEll• • z CM LA8 MU 8ARN/GE\/U2 MU BARN/SlERAO 

0 . 3000- 21.11,- o.51t-
0. 4000 26. B<t 7.611 # 2 . 20 •-. 500 1. 29 •-.292 2n 

O.<tOOO- 26 . 84- 7.61-
o.sooo 30 , 11 e.57C • 1.10 •-.400 .643 •-.234 H3 

0. 5000- 30. u- s. 57-
1.0000 43. 21 12.52 ' .270 +-. 900 E-Ol .l , 8 t--,526E-Ol 2n 

1.0000- u.21- 12. 52-
2.0000 62.85 18.96 I <.lOOE-01 <.115e-o1 2B 

2.0000- 62. 85- 18. 96-
5.5000 ll 9. 82 45.15 II <. 700E-02 <.409E-02 213 

5.5000- 11 9 .82- ,.5.15-
7.H51 ll 'l .92 178.3 .5t~E- 01•-.200E-O l . 29 2f-O l •-.ll 7E-Ol 213 

C514: GAMMA • PROTON --> PROTON + OMEGA I k > 1.10 GEVI (CONT INUEOI 

CIFFERENTIAL CROSS SECT I ON IT OEPENOENCEI 

2.00 GEV < I( < GEV 4.70 

K E• s O StG/ll T REI' 
G~V GEii GEVU2 MU BAAN/GEl/*'"2 

1.30 2 .99 B.95 • >O • t 52 94 
2. so - s . eo 2. 36 - 3.4 3 .S.57 -11. 71> > 3. 30 28 
l. eo - 2.50 2. 0 6 - Z, 36 4. 26 - 5,57 .. 38 . 1 +-1 2.0 28 

It.JO 2 .99 e .95 > 10.4 9't 
2.au 2.48 6.13 II 27 .3 +-3.lO 213 
4.10 l. ll 9.70 • 20. l +-2.10 211 

2. s o - s.ao 2.36 - 3.43 5 .57 -11. 76 20 .2 ••4.'tO 28 
l. 80 - 2.so 2.06 - 2. 31> 4.26 - s.s1 ii 24.8 •-7.80 28 
2. 50 - s.so 2 .36 - 3,.r,3 5.57 -11.76 ;;. 17.6 •-l.30 28 

4.30 2o'i9 8. 9 5 .. l0.4 •-4.50 94 
2.ao 2. 48 6.13 ' u . s •- 3. I 0 213 
~.70 ). tl 9 .70 • ll . l +-1. 70 213 
2.80 z. lt8 6.13 ' L6 .C> •-2. 30 213 
4.7(> 3.1 l 9.10 # 9 .00 +-1.10 213 

a.eo - z.so 2.00 - z, 36 't-26 - 5.57 • lb.It +-3,'tO 28 
2.50 - s.eo 2 . 36 - 3,43 5.57 -tl.76 B. 96 +-1.65 28 

4.30 2.'i~ e.95 iii .r,.10 +-2.00 •H 
2.eo 2.48 6.13 • 8. 10 +-l.80 2l3 
4 ,70 3.11 9.70 • S. 90 +-1.10 2l3 

L. e o - z .50 2. 116 - 2.16 4. 26 - 5,57 • 9.95 ·-2.11 28 
2.so 2.0 6.13 • l.JO •-l.10 213 

2.. 50 - 5.80 2 .36 - 3,-\) 5.57 -ll. 76 • 2.a1 •-1.26 28 
4.10 1.11 9.70 • 2.90 +-,600 21) 
4.30 2,9<; e.'15 Ci) 1.ao +-. 160 '14 

1.ao - 2.50 2. 0 6 - 2.16 ,.. 26 - 5.51 OJ 5.45 •-2. 33 28 
2 .eo 2. 48 6.13 ' it.LO •-.800 2ll 

2. 50 - 5.8o 2. 10 - 3.U s. 57 -ll. 76 ii z . 79 +-1.22 28 
4 .70 3.t1 9 . 1 0 , 2. 20 +-.500 213 

1. 81. - z.so 2. 0 6 - 2.36 4.26 - 5.57 ;, 3 . 7'I +-1.92 28 
2 . e o 2.48 6.13 • 2. 00 +-.600 213 

2. so - 5.eo 2.16 - 3.43 5.57 -11.76 • l. 51 •-.9 50 ze 
4.70 hll 9,10 • • • 10 •-.400 2l3 
~.30 2.<;~ B.'~5 i0.1 50 •-.150 'l'o 
2 .eo 2.48 6.U 110 .'lOO +-.200 213 
.r,.10 J.11 9.1c r o. 210 •-,'IOOE-01 2LJ 

1. eo - 2.50 2. 06 - 2.36 4. 26 - 5. 57 d:C, 990 •-.300 28 
2. 50 - 5. eo 2. 3C> - 3.43 5.57 -ll.76 iil0 .J20 •-.110 2'8 

2 . e o 2.48 b. l3 1oo. 2eo •-.e ooE-0 1 213 
4 .70 1.11 9.70 # <0,300E-01 213 

I ~ NU~fRICAL VALUE FRO~ TABLE i • VALUE READ FROM DIAGRAM P a P~Ell~INARY OATA 
UN~ARKEC CROSS SECT!CNS, ANGLES ANO T VALUES ARE CALCULATED FROM THE QUANTITI ES GIVEN BY THE AUTHOR(SI. 
ANGLES ARE IN OEGREES I CM ANO LA8 A~E CENTER-OF MASS ANO LABOAATQP.V SYSTEM; E• ~ CM ENERGY. 



1.50 

MZ: C.'OH3 GEV 
~3: 0 . 9383 GEV 
1'4: O. 78H GEY 

JC E• 
ov GEY 

- l . 80 1.92 -

1.ao - z. s<i 2 . 06 -

2.so 2-48 

2 . 06 

2.J6 
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CSH: GAMMA + PRr.TON --> PROTON + D"EGA I K > I .LO GEV I CCONTINUEDI 

G lffERENT l~L CROSS SEC TI ON IA~CKW6PO PROOUC TlONI K > l.50 GEY 

- u 0 SIG/OU T 14F.T A CBARYON I 
GEVU2 GEV••2 l'U l\ARN/GEYU2 C'I l~B 

3 . lt. - 4.26 .. 66.4 - 90. 0 
a 90. 0 -121>.9 

4 . 2(> - 5.51 ii o .o - 72. 5 
a 72.5 - 90 . 0 
ii 90. 0 -IL3.6 

6. l l $-lJ.024 - l. 7b() #.lSO +, 15U 0.1 - 86.9 o . o - 30. I 
-.ROOE-01 

2.5(1 - 5 . 80 2.36 - 3 ·" 3 5 . 57 -ll.Tb 11 o . o - 72,5 
al 12 . s - 9v.o 
@ 90.0 -1n.1> 

2.50 - 6.0(J 2. 36 - l .~ 6 5 . ~ 7 -12.14 a: 9u.o -120.9 
4.70 3.11 <;.10 5-t..020 - 1.626 1.soce-01+-.200~-01 Cr.l - 1>0 . 2 o.o - 17.4 

I 1.826 - 5. 3Zc # <.7GOE-02 60. 2 -111 .2 17.4 - 40.1> 

C514: GAMMA + PROTON --> PROTON + CllEGA ( K > 1.10 GE VI f(,Ol'IT INIJF!ll 

1'2! 0.9 383 GEV 
"3' 0.9383 GEV 
~4: 0 . 1034 GEY 

NA TUR Al PARITY CCNTRl8UTION 

O!FFc RENl!AL CROSS SEC Tl rN 

~ E• -T TkE TA 114ESO•O 0 s !(,/!} r 0 S IG/0 OMEG A ICMI 
GEY GEY GEV .. 2 CM L .&.8 I'll llARN/GEV.• 2 MU 8/\llN/ STEP /\I' 

2. BC, 2 . 48 6 o. c o. c - 1.1 . 0 -
<; . o50G 11. l 7 3. 71 0 ;; 11 . ~ +-4, lJO '3 . 4S •-1. 20 

~ 0 . 0500- 11.11- 3. 71-
0.1000 17.35 5 . 775 ;;, 6. 50 •-3. 20 t.95 +-.960 ., (i , I0<.0- 17.35- 5. 17-
<..2000 25.65 IS• 5 e 1 0: 6,<;0 +-1. <JO 2 . 0 1 +-. •wv 

• o. 2oco- 2 ~. ~ ~- a. 5e-
0.4000 37 ,31 12.62 2.20 •-.800 . 660 •-.240 

4.70 3. 11 0: ~ . c 0,(. - o.o -
O. UoOO 9.96 2.793 lv.O +-?.\I(; S.84 +-1.6~ 

• o . 01ioo- 9. '16- 2. 7~-
0 .1000 13.09 3.67" .;: \I, I() •-Z.70 !'> .32 +-1. 58 

u. 1000- 13.C<;- 3.1; 7-
t;.zuoo 18.78 ?,2R9 • 4. 'lt.i +-1. Iv 2 . 66 •-.643 

~ c,. 2000- IE. 78- s. zc;-
L .4000 u.a.r, 7.611 l.60 +-.500 ,935 •-.192 

I) SIG/O O"IEGA IC'41 REF 
14 U BARN/ STE RAO 

., <.360 25 
~ <. ?.9 4 25 
ii.121 +-. 820E-OI 28 
oi.220 •-.190 28 
a .150 +-. lvOF 00 28 

• 450F.-Ol +, 450E-Ol 213 
-.240E-OI 

@.2ooe-01+-.2ooe-01 28 
@.TDOH-Ol+-.4~0E-Ol 26 
Q.390E-Ol+-.290E-Ol 28 
iill .S3 +-1.02 25 
.2ne-u1+-.l l7F-01 21) 

<.4o'l~-oz 21'1 

REF 

21'1 

213 

213 

713 

213 

213 

2ll 

213 

# ~ NUMERICAL VALUE FROM TAijLE • ~ VALUE READ FROM OIAGRAM P ~ PR ELIMINARY DATA ' s FOR DETAILS SEE REFERENCE 
UNMARKEC CROSS S£CTJCNS , ANGLES A~C T VAIUES ARE CALCULATED FRCM TH E QUANTITI ES GIVEN 8Y THF. AUTHOR($!. 
ANGLES ARE IN OEGREFS; CM ANO LAB ARE CF.NTER-OF MASS ANn LABORATORY S YSTE~; E• • CM ENERGY . 
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C5l5: GA"MA + PROTON --> PROTON + PHI IK > 1. 58 GEVI 

n: o.9393 GEV 
1'3: 0.9383 GE V 
1'4! 1,0195 GE V 

CONSTANTS ANO TOTAL CROSS SECTION 
0 SIGHA/0 f = A*EXPl6•TI A=IO SIGMA/0 T)T=O 

IF A VALUE FOR •c• ts Gl~EN n S IGMA/D T ~ A*EXPIB*f+C•T••21 

K E• s A 8 c 
CEV GEV GEV•+2 HU BARN/GE\102 II GEV++2 11GEV**4 

l· 58 - 2.5c 1.96 - 2. 36 3. 85 - 5.57 ii 1.13+- 0 .10 a 2.70•- l.10 
t.60 - 3.50 l.97 - 2.B 3.88 - 7.45 
t.60 - 3.50 1.97 - z. 73 3,aa - 7.45 

2.00 2.1te 6.13 
2.so - 3. 50 2 .36 - 2.13 5.57 - 7.4S 
2.5(1 - 5. 80 2. 36 - 3,43 5.57 - 11.16 Ql 1.60+- 0.60 @ 3.50+- 0.90 
3.50 - 5. 80 2.n - 3.43 7.45 - 11.76 

"· 70 3.11 9. 70 
5.20 3-26 10.64 Pil 2.76+- 0.5't 
6.25 3,55 12.61 4. O't+- 0.14 

2.00 - 16.00 2.15 - 5. 56 4.63 - 30,90 # 3.40+- L.eo • 6.30+- 2.so 
9,25 4.04 16.36 5.28+- o.3L 
9.25 4,27 18. 24 s.e1+- o.s1 

C515: GAMMA + PROTON --> PROTON + PHI 11< > 1. !10 CEV) (CON TT NUE 0 I 

1"2: 0.9383 GEV 
1'3: 0.9383 GE\I 

~'" 1.0195 GEV 

OIFFERENTlAL CROS S SECTION 

K E:t -T THETA ( HESONI 0 SIG/O T D SIG/D OMEGA !Cr.ti 
GEi/ Cf I/ GEV•*2 CM LAB MU Bil.RN/GEV02 MU 8ol.RNISTERAD 

1.57 - 2. so z.1 2 • o.o -
45.50 ----- ii .7lSE-Ol+-.285E-Ol .. 45.50-
66.40 -------- a; .259E-Ol+-.151E-Ol 

ii' 66.40-
9(1,00 ---- i .lllF.-Ol+- .BOOE-02 

01 90.co-
180.00 ----- ;,') ,115E-Ol+-.S50f•02 

;;: 0.1000-
0 .2000 a ,755 •-.628 -------

iil 0.2000-
0,1>000 iii .386 +-.141 ----

Ql 0.6000-
1.0000 i .125 +•, 7SOE-Ol ------

iil 1.0000-
1.6000 ; .950E-o l+-,680E-Ol ------

2.so - s. ao 2.11 QI o.o -
25.80 ---- ~ .385 ·-· 110 a 25.BG-
45.50 ----·-- OJ .935E-Ol+-.353E-Ol 

~ 45 .so-
90.00 ------ @ .850E-02+-.490E-02 

ii 9C.OO-
180.00 ----- ;;; ,4eoe-02+-.34oe-02 

a o.osoo-
0.2000 iil 1.07 +-.310 ------

ii 0.2000-
o. 3000 a .370 •-.1 20 ------

Q1 0 .6000-
t.oooo • .960E-Ol+•,530E-Ol ------

Ql 1.0000-
1.6000 ii' .l60E-0 1•··160E-Ol --------

3,20 - 4.40 2.80 # 0.0250-
0.0350 • 1.90 +-1.40 -----

5.20 3 . 26 Pi 0 .0360 6.'i3 1. 61,8 Pi z.30 +-.400 p 1.43 ... 248 
6.oo 3.48 i 0.500 0 26,57 6.558 Ol • 'Ill +-. SOOE- 01 .210 •-. 593E-Ol 

11 1.1000 40.05 10.04 Gl ,39lE-01+-.2ooe-01 o294E-Ol+-.148E·Ol 
6. 25 3. 55 $ 0.0011 o.oo .o • 3.85 +-.100 3,00 +-.5t,5 
6.50 lo62 i 0.5000 25. 33 6.070 iii .289 +-,750E-Ol .236 •- .6l2E-Ol 

iil 0.1000 30.14 7.256 iii .1 n +-,430E-Ol .HO +-.35\E-Ol 
iii 0.9000 34.H 8.306 a ,596E-Ol+-.359E-Ol .486E-Ol+-,293E-Ol 

a.zs 4.04 s 0.0043 • o.oo .o # 5.14 +-. 300 5,54 +-.323 

• o.2no 14.93 3. 24 2 " 1.4 .. +-.lOOE 00 1.55 +-. l08 
ci.z5 

" · 27 
, 0.0040 o. 72 .1H7 ' 5.67 +-.500 6.96 •-. 6 14 

11.50 "·lit ii 0.4000 16.3~ J,O'l'I a .364 +-.810E-Ol .569 +-.127 
ii o.sooo 18.32 3,415 a • nz +-.4lOE-Ol .269 +•,64lE-Ol 

• 0.1000 21.12 4, 133 GI ,850E-Ol+-.210E-Ol .133 •-.32t!E-Ol 
Ql 0.9000 24.69 "· 710 @ .31oe-01+-,11oe-01 ,579e-01+-. 112e-01 

13.00 5,03 • 0.2000 10.78 t.9)1 # 1.15 +-.450 2.01> ·-· 805 
iii 0.3000 13.23 2.373 il .555 +-.111 .992 +- .198 
11 Ci.4000 15.30 2.749 iii ,299 •-,590E-Ol ,535 +-. 105 
il o.sooo 17, 13 3.079 iii .210 +-,620E-01 ,375 +-.111 

SIG TOY R.EF 
MU f\MIN 

i o .3o+- o, 10 28 

• o .so + 0.10 4tl 
II o.so - 0.50 41 

P# o. 33+- 0.13 140 
;;) 0.40+- 0.14 28 

0.40•- 0.26 28 
i 0.45•- 0.13 28 

P<i 0.45+- 0.16 HO 
211 
108 

0. 6 1+- 0,24 107 
toe 
108 

Rf F 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

26 

28 

5Z 
Zll 
lH 
lH 
108 
137 
137 
137 
106 
109 
108 
lH 
137 
131 
137 
73 

l'\7 
137 
lH 

f = NU~ERICAl VAlUE FROM JA0LE iii : VALUE READ FRO~ DIAGRAM P • PRELIMINARY DATA S • FOR OF.TAltS SEE REFERENCE 
UNMARKEC CROSS SECTIONS, ANGLES ~NC T VALUES ARE CALCULol.TEC FROM THE QUA~TITIES G1VEN BY THE AUTHORfSl. 
ANGLES ARE IN OEGAEES; CM ANO LA6 ARE CENTER-OF MASS ANO LABORATORY SYSTEM; E* ~ CM ENERGY, 
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C515: GAMMA + PRCTON --> PROTON + Pl'[ (I< > 1.so r.ev1 CCONT!Nuen1 

M2: 0.938 3 GEV 
113: a . 9383 GEV 
1'4• 1.0195 GEV 

DI FFERENTIAL CROSS SECT I ON 

I( E• -T THETA ll'ESONI 0 SHi/O T 0 SlG/O OtolEGA CCII I REF 
GEV GEY GEV .. 2 CH LAB l'V BARN/GEV .. 2 MU SARN/STERAO 

13.0() S.Ol a c .1000 Z0.31 3.660 • . 896E-OL+-.L97E-OL . 160 •-.)52 E- Ol 137 
a Q.9(J00 23.C7 4.169 i . 300E-Ol+-.120E-Ol .536f-O l+-.215E-Ol l 37 
ii 1.1000 z~ . 55 4.625 i .341E-Cl+-.BOOE-02 .610E-Ol+-.143E-Ol 137 

14.50 5.30 a 0.3000 lZ.'tB 2.132 i .496 +-.960E-Ul .998 +-.193 137 
a 0.4000 14.43 7..'t67 • .294 +-.610E-Ol .S91 +-.123 137 

• 0. 5000 16.15 2.765 .. • 192 +-.410E-Ol • 386 +-. 825E-Ol 137 

• 0.1000 19.14 3.284 • .900E-01+-.l80E-Ol • 181 +- . 362E-OL 131 
i o.9000 21. 73 3. 739 .3soe-01+-.11oe-01 .704E-OL+- .221E-Ol 137 

16.00 5.56 OJ 0.3000 ll.B4 l.'J35 ,259 +-.IOOE 00 ,579 +-.224 137 
ii c.4000 13.69 2.239 4 .Zll +-.I 3.l .472 +-.298 137 
ii) o. 5000 15.32 2.508 .12'1 +-.400€-01 .zae +- . 89H-01 137 .. o. 7000 10.15 7.. 918 il .569E-Ol•-.185E-Ol .121 +- .414F.-01 137 
Ci) 0.9000 20.61 3.389 Ci .271E-Ol+-.710E-02 .606E-Ol+-.163f-OL lH 
Ol 1.1000 22.81 3.1b0 ;; .267f-Ol+-.700E-02 .597E-Ol+-.157E-Ol U7 
ii) 1.)600 25.60 4.232 <l .7~0E-07.+-.~40E-02 .163E-Ol+-.7oOE-02 137 

17.BCJ 5. 86 Ql 0.3000 ll.19 I. 742 a ,111 +-.i 81 .764 +-.458 l 37 
Ol O. SOO<J 14.47 2.257 0: .139 +-.420E-t>l dt,8 +- . 105 137 
a o.1oov 17 .14 2.679 a .630E-Ol+-.190E-Ol • 151! +- . 4 76E-Ol 137 

o. <Jooo 19.46 3.CJ47 a; .260F.-Ol+- .llOE-Ol .b5lf.-O l+-.276E-OL 137 

C5 1): GAMMA • PROTON --> PRCTC~ + Pl<! (K > 1. 50 r.ev1 CCONTlNUEOl 

l!2: o.9383 GEV 
fll3 : 0.9383 GfY 
1'4• J. 0195 GEY 

CIFFERE~T IAl CROSS SECTION (T OEPEllOENCEI 

2. 00 GEV < K < GEV 17. 80 

-T K E• s n S!Gfr) T RE~ 

CEVU2 GEV GEV GEV**2 MU 6ARNfGE V .. 2 

• o . 001oo 9.25 4.27 16.24 - 5. 67 +-. 500 !OH 

s 0.0043 e . 25 4.(,4 16.36 # 5.14 +-.300 108 
$ o.oon 6 . 2!> 3.55 12.t>l II .~. B5 +-.70(J 108 

# 0.0250 - o.o3 So 3.zo - 4.40 2.62 - 3.02 6.89 - 9.14 II 1. 90 +-1.40 52 
Pi> Q.0360 !).20 3.26 lv.o4 p.;: 2.30 • - .400 2Ll 

Cl o.o5oo - o. 2000 2. :10 - 5.dO 2.36 - 3.43 5.57 -11.76 <I t.07 +-. 3l0 28 
# o. 2000 l).00 5.03 ~5. 27 II l.l5 •-.4~0 73 
# o.2330 8.25 4.C,4 16.36 # 1.44 •- . lOOE 00 108 

;;: o.zooo - o.3000 2 . '!>l) - 5.8U 2.36 - 3.43 5.57 -11. 7o ao. 310 +-,120 ;>8 
QI 0.3000 13.00 5.03 25.27 iilO. 555 +- .Ill 137 
a: 0.3000 14.50 5. 30 28.09 .-o.49e +-. 960F.-Ol IH 
iii o. 3000 16.00 5.56 30.90 ;>0.259 +-.lOOE 00 IH 
a: 0.3000 17.80 5,86 34.28 i>Q.3D +-.IA) 137 
@ 0.4000 l 1. 50 4.74 22.46 ;;:o.364 +-. 610E-O l IH 
;;; 0.4000 13.00 5.u 3 25.27 ;>0 . 299 +-. 590F.-O l 137 
I: 0.4000 14.50 5, !O 28.09 .>0 . 294 •-.6101"-0l 137 
iil 0.4000 \6 . 00 5.56 30.% ;;:0 . 211 ·--1 33 137 

• 0.5000 6.0u 3.48 12.14 o:CJ.311 +- . SOOE- Ol 137 
a o.souo 6 , 50 3.62 u.oa •0.2119 +- .750E-Ol 117 

o . s ooo 11. 50 4.74 22.4<> 0:0 .1 7?. • - .41 0E-0 1 1'\ 7 

a o .5000 13 .00 5 . 0 3 25.27 o: o.21u •-.b20E-Ol 137 

• o. 5000 14.50 5 . 30 28 . 09 ;;:o .L92 +-.410E-Ol lH 

' 0 . 5000 L6.00 5.56 30 . 90 0:0.1 29 +-.400E-01 137 

• o . 5000 17.80 S. 66 34.28 i O. \ J9 +-.420E-Ol 131 

0 0.1000 6 . 50 3.62 13.oe a-0.L 71 +-.430E-Ol 137 

• 0.1000 11.50 " · 74 22.46 i0. 850E-Ol +-.210f- Ol 117 .. 0.1000 n.oo 5.03 25.27 &0.896E--Ol+-.197E-Ol 131 
;;: 0.1000 l't. 50 5.30 28.09 i0. 900E-Ol•-.taoF-OL 137 
ii 0 .1000 lb.OD 5.56 30.90 iD.5b 9F-Ol+- .1 85E-O I 1J7 
.;: 0.1000 11.a o 5.86 34.28 a0.6lOE-Ol•-.l90E-Ol ll7 

i 0.6000 - 1.0000 2. 50 - s.80 2 .36 - 3.43 5.57 -U. 76 &0.96UE-Cil+-.530E-Ol 28 
0.9000 6.50 3.62 13.08 i0. 596E-Ol+-.359E-Ul 137 

iii 0 . 9000 11. 50 4.74 22.46 •0. 370E-Ol•-.l lOF.-Ol l 17 
a 0.9000 13.0(J 5.03 25.27 •0.300 E- Ol+-.120 E-O l 137 
GI 0.9000 14.50 5.30 28.09 @0.350E-Ol+- ,ll0£-0l L37 ., 0.9000 16.(JO 5.56 30.90 ~0 .21l E-Olt-.730E-02 137 ., 0.9000 17.SO 5,86 34.28 @0.260E-01+-.llOE-Ol 137 .. 1.1000 6.(10 3.48 12.14 ~o.391e-01+-. 2ooe-01 137 

• 1.1000 13.00 5.03 25.27 ~o.~~1e-01+-.sooe-02 137 
iii 1.1000 16.00 5.56 30.90 ~o.zo1e-01+-. 1ooe-02 137 

4 1.0000 - t.6000 2 . ~o - s .eo 2.36 - 3.43 5.H -lt.76 #0.160F.-Ol+-. 160E-Ol 28 

• 1.3800 16.00 5. 56 3C.90 iil0.730E-02+-.340E-02 137 

# = NUMERICAl VALUE FRCM TABLE a a VALUE READ FRO" DIAGRAM P = PR EL IMlhARY OATA ~ ~ FOR OETAILS SEE REFERENCE 
UN~~RKEC CROSS SECT ION S, ANGLES ANO T VALVES ARE CALCULAlEO FROM THE CUANT1T1 F.S GIV EN BY THE AUTHOR CS!. 
ANGLES ARE IN OEG REES I CM ANO LAB ARE CENTER-OF MASS ANO LABORATORY SYSTEM; E* • CM ENERGY. 
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C51S: GAM"A + PROTON --> PROTON + PHI CK > 1.50 GEVI CC ONT INUEOI 

M2i 0.9383 GEV 
113: 0.9383 GEV 
1'41 1.0195 GEii 

K 
GEY 

s 
GEV**2 

z.so - 5.80 2.36 - l.43 5.57 -lt.76 

OlfFERENTIAL CROSS SECTION !BACKWARD PRODUCTION! K > Z.50 GEV 

-u 
GEV .. Z 

D SIG/O u 
MU !IARNIGEllU2 

THETA I 8ARYONl 
CN Lr.6 

i o.o - 90.0 
i 90.0 -U<\.5 

# • NUMERICAL VALUE FROM Tr.BLE i • VALUE READ FROM DIAGRAM P = PREll"INARY DATA 

0 SIGfO O~EGA IC~I 
MU &ARNI STeRA!> 

i.480E-02+-.340E-02 
a.850E-02•-.490E-02 

UNMARKED CROSS SECTIONS, ANGLES AND T VALUES ARE CALCULATED F•OH THE QUANTITIES GIVEN BY THE AUTlfORl$l. 
ANGLES ARE IN DEGREES; CH ANO LAB ARE CENTER-OF MASS AND LABORATORY SYSTEM; E* • CM ENERGY. 

REF 

28 
28 



11.2: 0.9383 GEV 
1'3: l.2l60 GEii 
"": o. 76so Gev 

K 
GEY 

1~40 - 1.80 
1.so - 2.so 
2.so - 3.50 

4.30 
1.so - !>.eo 

5.zs 

"'2: 0.9383 GE\/ 
1"3: 1.2360 GEV 
/14: o. 7650 GE\/ 

K 
GEY 

4.3o 
l. 50 - 5.80 

5.25 

,.z: 0.9193 GEY 
"3: l.23t0 G~V 
"4: 0.7650 GEY 

K 
GEY 

l.40 - 1.90 
l.80 - 2 .so 
1.eo - 2.so 

2.90 
z.so - 3.50 
z.so - 6.00 

4.30 
3.50 - 5.80 

4.70 
5.2.5 
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C51~1 GAf<r.<A + PROTON--> OfLTA !ERO + R~C+ IK > l•'<O GEi/i 

TOTAL CROSS SECTION 

E• SIGMA REF 
GF.V f'U AARN 

1.96 • 1.20 •-.900 100 
2.19 # <l.'oO 100 
2.52 # <. 700 lO(J 
2. 9'l .900 +-.600 2'o3 
3.01 .600 ·-· 300 LOO 
3.28 <.500 114 

CSl1: GAMMA + PROTON -> DELTA+ + RHO ZERO IK > 4.30 GEVl 

TCTAl CROSS SECTION 

SIGMA 
'41J AARN 

# • 300 
# .500 
K .<tOO 

·-· 200 
+-.300 

·-· 400 

REF 

243 
100 
l\4 

C51S: GAMMA + P~OTON -->DELTA++ + RHO- IK > 1.40 GEVJ 

TOTAL CflOSS SfCTION 

E• SIGIU RfF 
GEY "'U 6ARN 

l.96 1.40 •-.600 100 
2. l'l 6.70 +-2. 50 49 
2.19 2.10 •-.900 100 
2.48 P# lo 7G ·-· 100 140 
2.52 H 1.so •-.600 100 
z..74 • 3.50 •-l.10 49 
z.99 N 1 •RO +-.400 243 
3.01 • • soc ·-· 300 100 
3. ll Pll .100 +-.300 140 
3.28 • <.5CitJ 114 

# ~ NUMERICAl VALUE FROM TA8LE ~ 3. VALUE READ FROM OIAGRA~ P c PRELIMINARY DATA 
UN~bRKEt CROSS SECTIONSt ANGLES ~~C T VALUES ARE CALCULATED FRCM THE CUA~TITIES Gii/EN 8Y THE AUTHOR ISi. 
ANGlES ARE IN DEGREES; CM ANO l46 ARE CENTER-Of MASS ANO LABORATORY SYSTEM; E• 4 C14 ENERGY. 
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C5ZI: GAMM A • DEUTERON --> PROTON + NEUTRON + RHC ZERC CK > 1.08 GEY) 

"2: 0.9389 GEY 
1'3: 0.9~89 GEY 
"": o. 7650 GE\/ 

K 

GEV 

1.eo - 2.50 2.19 • 
' • 
II 

• 
• 
• 

2 .50 - 5.30 2.1>9 • 
# 

• 
• 
• 
I 

C52 1 : CAH"A • 
1'2: 0.9389 GEV 
~3: o.938'1 cev ...... 0.7650 GEV 

-T 
GEV••2 

• o.osoo - 0.1000 

• 0.0500 - 0.1000 

' o, 1000 - 0.1!!00 

" 0.1000 - o.:ioou 

• o.uoc. - 0.2000 
I 0.2000 - o. 3000 

• 0 .2000 - 0.3000 

' Q.3000 - 0. 4000 

• o . 3000 - o . "ooo 
• 0.4000 - C. 6000 
M 0.4000 - o.aooo 

" 0.6000 - o.eooo 

' o.aooo - l. 50QO 

' o.eooo - l. !SOOO 

-T 
GEV .. 2 

o.csoo-
<. .1000 

0 .1000-
c;.1soo 

0 .1500-
0 .2000 

0.2000-
t..3000 

o.3000-
G,'tCOO 

0.4000-
0.6000 

Q.600<i-
G. 8000 

o.aooo-
1. 5000 

o . osoo-
c.1000 

0.1000-
(i.2(,00 

0.2000-
003000 

0.3000-
C,4GOO 

o.4000-
o.eooo 

0.8000-
1.sooo 

o.o 

TOTAL CROSS SECTION 

OIFF ER ENTfAL CROSS SECT ION 

TH F.TA OOESONI D SIG/D T 
CM lA8 llU 6ARN/GEll••2 

GE V/C . PROTCN "IOMENTU" < 0.100 GEV/C 

' 50.o +-14.0 

' 36.0 +-11.3 

# 37.4 +-e.20 

# 15.6 •-5,10 

# 10.s +-4. 20 

f 6 . t;O •-2.50 

• 5.60 •-2. 00 

II . eoo •-. 700 

35.2 +•5,70 

II l6.7 +- 3. 10 

• 12. 7 +-2.50 

• 7. 7(, •-1. 60 

I. 60 +-. soc. 

.400 +-.300 

NO DATA TO BE LI STEO 

D SIG/O OMEGA ICM) 
MU 8ARN/STERAO 

---
-----
-----
------
-------
------
----·---

-----
---·---
------
- -·--·--
- -·----
-----

CEUTERON --> PRO TON • NE UTRON • Rl4C ZERO IK > 1.08 CF.VI ICONT I NUEO I 

C I FFER~NTI4L c~oss SECTION IT OF.PENO ENCE I 

2.00 CEV < K < GE \I ~.'lo 

K E• s 0 S HVO T RE F 
GEV GE \I GEV••2 MU 8ARN/GEllU 2 

u.o GEV/C < PROTON llOHENTUI' ( 0.100 GEV/C 

1. 81.1 - 2.50 2.u6 - 2.36 4. 26 - 5.58 # so.o • -l 't.O 102 
2.50 - 5.30 2.36 - 3.29 5 . 58 - 10.En II 35.2 +-5. 70 l02 
1.ao - 2.sc 2.06 - 2. :'16 1t. 26 - s.se II :'16.0 +-11. 3 l02 
2.so - S.30 2.36 - 3.29 s. 58 - 10.83 " 18.7 •-3.10 102 
1.eo - 2.sc 2.06 - 2.36 ~- 26 - 5.ss M 37,4 +-8 .20 102 
l.eo - 2 .50 2. IJb - 2.36 "· 26 - 5.58 # 15.6 •-5.10 102 
2.so - 5 .30 2.36 - 3.29 5.58 -10.1n , 12.7 +-2.so 102 
1. 80 - 2.so 2.06 - 2.36 '4 . 26 - s . 58 ' 10 .5 •-4.20 102 
z.so - S. 30 2.36 - 3. 29 s. ss -10.83 II 1.10 •-1.80 102 
1.ao - 2 . 50 2.0(; - 2.36 4. 26 - 5,58 # b.90 •-2 . so 102 
2.so - S.30 2.36 - 3.29 s.se -10 .113 # 1.60 +-,soo 102 
1.60 - 2.50 2.06 - 2.36 4.21> - s.se # S,60 • -2 .00 102. 
i.ao - 2.5Q 2.06 - 2.Jb 4. 2.6 - 5.58 #0.800 +- .700 102. 
2.so - 5 .30 2.31> - 3.29 5.Se - 10.93 #O.'tOO •-.-,oo 102 

# • NUHERICAl VALUE f RCM TABLE a• ~ALUE READ FRO~ DIAGRAM P * P~EL I HlNARY DATA 

REF 

102 

102 

102 

102 

102 

102 

102 

102 

102 

102 

102 

102 

102 

101 

UNMARKED CROSS SEtTICNS, ANGLES A~C T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHORtSI. 
ANGLES ARE IN DEGREES; CM ANO lA8 ARE CENTER-OF MA SS ANO LABORATORY SYSTEM; E• • CH ENERGY. 



108 

C521• GAMMA + DEUTERON -> PROTON + NEUTRON + RHO ZERO CK > i.oe GEVI ICONT I NUEDI 

M21 0.9389 GEV 
1113: O, 9389 GEV 
~"' o.76.50 Ge11 

I( 

GEii 

2.50 - 5.30 2.69 • 
II 

• 
II 

• 

-T 
GE11••2 

o.o 
0.0500 

o.osoo-
0.1000 

0.1000-
0.1500 

0.1500-
0.2000 

0.2000-
0.4000 

0.4000-
0.6000 

006000-
0.8000 

DIFFERENTIAL CROSS SECTJ ON 

THETA IMESONI 0 SIG/O T 
CM LAB MU 8 AR NJ GE V••2 

0.100 GE V/C . PROTON MOMENTU~ < a .JOO GE VIC 

20.1 +-5. 20 

• 60.8 •-5. 90 

21. 7 +-4.40 

II 12.s +-2.90 

" 2.10 •-.600 

II 1.20 +-.500 

" .300 +-.200 

0 SIG/O OMEGA CCMl 
MU BARN/STERAO 

----
- -·---
----
----
--- ----
----
------

# • NUMERICAL VALUE FROM TABLE i • VALUE R~AO FROM DIAGRAM P • PRELIMINARY DATA 

REF 

102 

102 

102 

102 

lOZ 

102 

102 

UNMARKED CROSS SECTIONS, ANGLES ANO T \/ALVES ARE CALCULATED FROM TH E QUANTITIES GIVEN BY THE AUTHORCSlo 
ANGLES ARE IN DEGREES; CM AND LAB ARE CENTER-OF MASS AND LABO~ATORY SYSTEMI E* • CM ENERGY, 



"-2: u.93~5 GEV 
1'3: o.q3a3 GEV 
ll<t: 0.76'0 GEV 

K 
GE V 

L.IU - 1.40 
1.40 - 1.so 
l.80 - 2 .50 
2.50 - 3.50 
3.50 - 5.30 

"2: 0.9)95 GE\/ 
1'3: 0 . 9l8l GEV 
~4: 0. 7650 GE\/ 

K E* 

109 

C522: GAMMA • NEUTRCN --> PRCTON + R~C- IK > l.LO GFV I 

l.79 
1.96 
2.19 
2.52 
2.97 

a .. 
i> 
;;: 
a 

TOTAL CROSS SECTION 

SIGMA 
'IU B4R N 

. 400 •-.400 
1.ao •-t. ao 
1.00 •-1.'10 
1.00 +-.850 
.800 •-.600 

SJGMA•IS-14••21*•Z 
"IU BARN*GE:V**2 

2. l l ·-2.11 
67,3 •-15 . 5 
45.2 •-2l.1 
29,2 •-24.8 
48.2 •-36.l 

C522: GAMMA • NEUTRON --> PROTON + RHC- IK > 1.10 r.ev1 

OIFFERENTIAL CRCSS SECTtON 

RfF 

l03 
103 
LU J 
lOl 
l Ol 

I CONTI NU fO I 

-r THETA IHESONI 0 SIG/O T (0 SIG/0 Tl•CS-M**ll*•2 0 SIGIO OMEGA ICHI 
GEV GEV cevo2 Cll LAB 14U OARN/GEVOZ 141) BAR"lt<GEV.,.2 14U 8All"l/STERAO 

l.ttO - 2 . 50 2.06 a o.o 
0 .1500 4 5,50 ·-2.00 58.0 •-21.L ------

a: 0.1500-
o.3000 • 6,90 +- 2.10 12.1 •·'Z2.1 -----

;;J o.3000-
0.5000 il s.so •-1. '10 61.t •-20.0 ------

@ 0.5000-
0.1000 .. 3. 50 •-1. 80 36.9 •-19.0 -----··---

;;; 0.1000-
C,9000 ;;: 3,4C •-1. so 35.B •-is.a ----

iii o.-;ooo-
l.lUOO • 2.2u +,70U 2.3 . 2 +7.38 -----·--

-1.50 -15.6 

• 1.1000-
1.sooo • .900 •.900 9.'18 •9 •• 8 -------

- . 750 -7 .90 

I = NUMERICAL VALUE FROM TABLE i • VALUE REAO FROll Ol4GRAM P =PRELIM INARY DA TA 
UNMARKEC CROSS S£CTICNS , ANGLES ~NO T VALUES ARE CALCULATEO FR OM THE OUANTJTfES GIVEN BY THE AUTHOR<SI , 
ANGLES ARE IN DEGREES; CH AND LAB ARE CENTER-OF MASS AND LABORATORY SYSTEM; E• ~ CH ENERGY. 

REF 

103 

103 

103 

103 

103 

103 

103 



1'2• 3.H27 GEV 
1'3: 3.7527 GE'I/ 
1'4: Q, 7b50 GEV 
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C532: GAMMA + DEUTERON --> GEUlERON + RHC ZERO IK > 1.80 GEVI 

CONSTANTS ANO TOTAL CROSS SECTION 
D SIG~A/0 T s A•EXPIB•Tl A•IO SIGMA/O Tlf•O 

IF A VALUE FOR •C• IS Gl~EN D SJGMA/O T ~ A•EXP18•T+C•T••21 

K E• s A fl c 
HV GEV GE VUZ HU 6ARN/ GEVU2 l/GEVU2 l /C.EV .. <t 

l.ec - 2.sc 5.25 - 5. 73 27.59 - ) 2. 85 #262.00+• 8 3. 00 f 21.so+- 3. 50 
2.so - 3.50 5. 7) - 6.35 32,9 5 - <to. 35 #283.00+-109.00 II 23.7()+- 4.60 
l. 50 - 5.30 6.35 - 7,34 40. 3 5 - 53.86 #288.00+- 93. ()0 # 23. 30+- 3.bO 

C53Z: GAMMA + OfUlERON --> r.EulERON + RHC ZERO (K > t.eo CF.VI ICONTINUEOI 

l'Zi 3,75z7 GEV 
113: 3. 7527 GEV 
1'4: 0,7650 GEV 

K 
GEV 

4.49 
6,oc 
1. 00 
1.60 
8.50 

E• 
GEV 

6.H 
7.69 
8.1 6 
8,<o) 
8 . 9 2 

CONSTANTS ANO TOTAL CROSS SECTION 
0 SIGMA/0 T = ~*EXP(S•Tl A=ID STGHA/0 TIT• O 

IF A VALUE FOR •c• IS GIVEN 0 SIGHA/O T = A•EXPIB•T+C•T••21 

s A 8 c 
GEV .. 2 D I H 0 I H D I H 

<,7. 71 a 3.08•- 0.15 
5'1 . 12 ;;: 3.22+- O.J3 
66. ~2 ii 3,50+- 0 .20 
11. 12 • 3.36•- o.2b 
n. ee 0: 3.14+- 0.11 

C51 2: GAMMA + DEUTERON --> DEUTERON + RHr lERC IJ< > 1.ao GEVI ICONTINUEOI 

M2: 3.7527 GEV 
~3: J. 7527 GEV 
~4: o. 765C GEV 

K f* 
GEV GEV 

J,80 - 2.50 S.46 

2.50 - 3,50 6.00 

•T fHFlA 
GEVU 2 04 

II o.o 
o.0 2ou 

0.0200-
0.0400 

0.0400-
c .0600 

* 0.0600 -
c.oeoo 

# o.oeoo-
c.1000 

• O. l OCJO-
o . 1200 

0 .1 20 0-
C. . l<oOO 

It 0 .1400-
0 .11>00 

0.1 600-
u.1800 

o. iaoo-
c.2000 

• o.o 
c . 0200 

# 0.0400-
C..0600 

~ 0.0600-
o.oeoo 

# o.oeoo-
0.1000 

# 0. 1000-
0.1 200 

II 0.1200-
0 .1400 

# 0.1400-
().1600 

DlffERENTfAL CROSS SECTION 

lMESONI D SlG/O f 0 SIG/O OMEGA IC!otl 
LAB MU 8ARN/GEVH2 MU BARN/SfERhO 

122. -·------
N 120. ------
II 94.4 •-20.4 ------
# 56.0 +-15.6 ------
# 38.4 +-11. 1 ----
It 19.4 +-9.40 ------
, 15. l +-7.90 - - --
~ 16.0 +-e. oo - ----
~ is.a +-1. 90 -----

3,20 +-3.2U ----
# 257. -----

91. 9 +-23.1 -----
• e1.2 •-23.4 ------
# z4.1 +· ll • 7 ------
• 12.s •-e. 10 --------
# n.o +-9.90 ------
j l3.0 •-7. 50 --------

# ~ NU~ER[CAL VALUE FRON TABLE i ~ VALUE READ FROM Oi~GRA~ P ~ PRELIMINARY DATA 

SIG TOT 
HU BARN 

7.58+-
9,21+-

10.96+-

SIG TOT 
0 I H 

RF.F 

102 

102 

102 

102 

10 2 

102 

102 

102 

102 

102 

102 

102 

102 

102 

102 

102 

102 

UNHARKEO CROSS SECTIONS, AN GLES ANO T VALUES ARE CALCULATED FROM TliE QUANT IT res GIVEN BY THE AUTHOR 'SI. 
ANGLES ARE IN DEGREES; CH ANO lAB •RE CENTER-OF HASS ANO lA00RA70RY SYSTE~l f* • CH ENERGY. 

llEF 

).63 102 
5,34 102 
5.23 102 

REF 

85 
85 
85 
85 
85 



lll 

CH2: GAMMA + OEUTERON --> DEUTERON + R~O ZERO (K > l,BO GEV I t CONT I NUEOI 

142: 3.75 27 GEV 
1'3: 3. 7527 GEii 
1!4: o. 7650 GEV 

DIFFERENTIAL CROSS SECTI ON 

K e• -T rttETA Cf'IESONI 0 SIG/O T 0 StG/O OMEGA fCMI 
GEV GEY GEY .. 2 CM l A8 MU SARN/GEv•n MU 6ARN/STERAD 

2.so - 3 , 50 6.00 • 0.1600-
o.1aoo ' 9 .1 0 +-6.00 ----

• o. uwo-
0.2000 12 .2 •-8.00 -----·-

3.50 - 5.30 6076 ' 0.0400-
Q,0600 • q6.8 +-23.0 ----

• 0 .0600-
o.oeoo ' 53. l +-17.l -----

# o.osoo-
0.1000 • 41.o +-14.2 -----

' 0.1000-
0.1200 • lS.9 +-14.l ---·---

II 0 .1200-
o. Hoo • 2 1 ,e +-10 . 2 ----

' O. l400-
o. 1600 • 1.00 +-5.60 ---·-·-

' 0 .1600-
0.1800 II 4 . 00 •-4.10 ----

• o .1aoo-
0.2000 • a.oo •-6.40 ------

6.oo T,69 • 0.0010 1. 34 .6440 ~ 395. •-23.0 .106E 04+-61.5 
iii o.01ao 2.H l.189 • 342. •-26.0 914. +-69.5 

0.0520 4.40 2.122 0 183. +-21.0 489. +-56.1 

• 0.1 080 6.43 3,oq9 • 91 . S •-6 .10 2ti4 • +-16.3 
:;i 0.1750 e.22 3.96 5 01 51. 1 +-3.50 137. +-9.35 
OJ 0.2100 10. H 4.9'14 ;;i 21.t +-2. 40 56.4 +-6.til 

1.60 e,43 01 o.ooeo t. 38 ,6058 ~ 407. •-33 .o ·146E 04+-118. 
i o.o 160 Z.06 .9052 O! 309. +-21.0 , l \lE 04•-75.3 
il 0.0320 2,98 \. 313 " 209. +-ll.O 1'19. +-46.6 

• 0 . 0500 3. 76 1.657 ii 177. +- 11 .0 634 • +-39.'t 
01 0.1020 s. 41 2, 386 2 106. •-7.'>0 380. +-26.5 .. 0.1740 7.10 ~. l 2 8 a: 52.7 +-4 .10 189- +-14.7 
;;; 0.2640 9.76 3.962 ;; 21.2 •-2 .20 97.5 •-7.89 
ii o.3750 10.4~ 4.612 ~ 11 . 2 +-1. 20 40.1 •-4. 30 

C532: GAMMA + DEUTERON --> CEU TERON + RHC ZERO IK > 1.ao GE VI I CONTlNUEO I 

HZ: 3,7527 GEV 
113: 3. 7527 GEV 
1'4: o. 76 50 GEV 

-T 
GEYU2 

i 0.0010 
iii O. (t(JSO 

II O.O - 0.0200 
a: 0.0160 

0.0189 
il o.o 320 

• 0 . 0400 - 0 . 0600 
# o.040C - 0 . 0600 

" o.osoo 

f 
f 

' # 

II 

' • N 

GI 0,0520 
o. 0600 - 0.0800 
0.0600 - o.oeoo 
0. 1.1000 - (J , 1000 
o.o eco - o. 1000 

;;i 0.1020 
il 0.1080 

0.1000 - 0.1200 
0 .1000 - 0 . 1200 
0 .1 200 - 0 . 1400 
0.1200 - 0.1,.00 

# 0,1400 - 0.1600 
# 0.1400 - 0.1600 
f 0.1600 - C.1800 
I 0 .1 600 - 0. 1800 

;; 0 .1140 
;; o.nso 

# 0.1 800 - 0.2000 
I 0.1800 - 0. 200~ 

2 o. 2640 
~ o.noo 
- 0 .3750 

K 
GEY 

6.oo 
7.60 

2,50 - 3.su 
7. 60 
6.00 
1.60 

z.50 - 1.so 
3.so - s.30 

7.60 
6.oo 

2. 50 - 3 ,50 
3. 50 - 5.30 
z. so - 3, 50 
3.50 - S.3C 

7.60 
6.00 

2. 50 - 3 .50 
3. 50 - 5 - 30 
2,50 - 3.50 
3.50 - 5 .3c 
2.so - 1.50 
3. 50 - 5.30 
2.so - 3,50 
3,50 - 5, 3c 

7.60 
6.00 

2.50 - 3.50 
3. 50 - 5 ,30 

7.60 
6 . 00 
7.60 

DlfF f.RENTIAl CROSS SECTION IT OEPENDE~CEI 

2.00 GEY < K < GEY 7.60 

E* 
GEV 

7,69 
8.43 

s. 73 - 6- 15 
9,43 
7.69 
8.43 

s. 73 - 6. 35 
~ . 35 - 1 . ]4 

a.43 
7.6'l 

5 . 73 - 6.35 
6.35 - 7.3" 
5, 73 - 6 . 35 
6.35 - 7,34 

a.43 
7.69 

5.13 - 6"35 
6 .35 - 7,3" 
5 .13 - 6.'!5 
6.35 - 7, 34 
5. 13 - 6. 35 
6. 3~ - 7. 31t 
s. 73 • 6 . 35 
6. 35 - 7,34 

8.43 
7,69 

S. 73 - 6. 35 
6 .35 - 7.34 

e.43 
7.69 
8.43 

s 
Gevu2 

0 SI G/O T 
MU 8ARN/ GfV**2 

59.1 2 i 395 . 
11.12 .. 407 . 

32. 85 -40 .35 • 
H.12 di ~O'l. 
s<i .12 a Hz . 
11.12 i 209. 

32.85 -40.35 ' q1 . 9 
40.]5 -53 .86 • 96 . 8 

7L.l2 0: 111. 
59. 12 

32.85 - 40.35 
'10.35 -53 .86 
32.8 5 -40. 35 
40.35 -53.86 

11.12 
59.12 

12.85 -40.H 
4C. 15 -53. 86 
32- 85 -40 . 35 
40. 35 -53.86 
32.8 5 - 40.15 
40.35 -53.86 
32. 85 - lt0.35 
40.35 -53.86 

n.12 
59 .12 

32.8 5 -40.35 
40. 35 - 53. 86 

11.12 
59, 12 
n.12 

"' 163· 
II 81.2 
- 53.l 
II Zit, 1 
# 4 1. 0 
a too. 
ii 91.5 * 12 . 5 
N 35 ,q 
II 11. 0 
# 21.a 
11 n .o 
II T.00 
II 9 .10 
# 4.00 
a 52. 7 
.. 51. l 
II 12 • 2 
11 e.oo 
Oi 21.2 
• z1.1 
i tt.2 

•-23.0 
•-H. o 

251 . 
•-21.0 
• -26.0 
+- u.o 
·-21.1 
•-ZJ .O 
· -11 .0 
•-21. 0 
•-23.4 
• - 11.1 
+- 11.T 
•-1' • • 2 
+-7 .40 
•-6. 10 
+-a.10 
+-14-1 
•-9.90 
·-10.2 
+-7. 50 
•-5.60 
+-6.00 
•-4.10 
•-4.10 
•-3.50 
• -a.oo 
•-6.40 
+-2.20 
•-2.40 
•-1 .20 

# ~ NU~ERICAl VALUE f RGH TABLE a • VALUE READ FROM DIAGRAM P ~ PR EL IMINARY DAT A 

REF 

85 
85 

102 
85 
65 
85 

1Q2 
102 
85 
ll5 

102 
102 
102 
102 
85 
85 

102 
102 
102 
102 
102 
102 
102 
102 

85 
85 

102 
102 

65 
85 
85 

REF 

102 

102 

102 

102 

lOZ 

102 

102 

102 

102 

102 
8 5 
85 
85 
85 
85 
85 
8 5 
85 
85 
85 
85 
85 
85 
85 

UN~ARKEO CROSS SECT I ONS , ANGLES ANO T VALUES ARE CALCIJL ATEO FROM THE QUANTITIES GIVEN BY THE AUTHORCSI. 
ANGLES ARE IN OF.GRF.ES; C" ANO LAB ARE CENTER-OF ~ASS ANO LAB ORATOR Y SYSTEM; E• a C" ENERGY. 



1'2: 3. 7 527 GEV 
llJ : 3.7527 GEY 
~'ti 1.0195 GEii 

I( 

GEV 

112: 
1'3: 
1'4: 

I< 
GE\/ 

6.25 
8 . 25 

J, 7527 
3.7527 
lo019S 

E* 
GEii 

7.81 
8,72 

GEii 
GEii 
GEii 

E• 
GEii 

7.81 
8.72 

112 

C535: GAMMA + OEUTERON --> GEUTERON • PHI (K > 6.25 GE\11 

-T THETA 
GE\102 CM 

0.0012 # c.co 
0 . 00"1 • o.oo 

TOTAL CROSS SECTION 

OIFHRENTIAL CROSS SECTION 

I lolESON> 0 SIG/0 T 
LAS "IU BARN/GEl/02 

.o II llt. 2 •-1. 00 

.o 13 . 'I +-. bOO 

NO OATA TO BE LISTED 

0 SfG/O OMEGA ICM> 
MU 6ARNfSTERA0 

f O. ZHO 1.e2 3.lH 2.2 5 +-.ISO 

39.t+ 
54.'t 
e.8l 

+-2.77 
•-Z.35 
•-.587 

C5l5: GAMMA + DEUTERON --> OEUTERON + PHl lK > 6.25 GEVI CCONrtNUEOI 

DIFFERENTIAL CROSS SEC TC CN : RAT ID DEUT ER IUll TO HYDROGEN 

-T THETA I MESON I 0 SIGfD T 
GE\1 .. 2 c" LAB 0 I H REF 

$ 0 . 0012 c.oo .o ' 4.60 +-1.00 108 
$ Q,OQltl o,oo .o $ 3.05 +-.200 108 
II o.zno 1.02 3. 3l'i ' l.ST +-.150 108 

I • NUMERICAL VALUE fROM TABLE i • VALUE REAU FROM DIA GRAM P a PRELJMlHARY DATA 
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108 
108 
108 

UNMAltKEC CROSS SfCTJCNS, AN GLES ANC T VAlUES ARE CALCULATED FROH TH£ QUANTITIES Gii/EH DY THE AUTH(JRISI. 
ANGLES ARE IN OEGREES; CM AND LAB ARE CENTER-OF MASS ANO LABORATORY SYSTEM; E• • CM ENERGY. 
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