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Abstract

A compilation 1s presented of 3477 existing data from 243 references

on experimental photoproduction above 1.2 GeV.
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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.0. 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 1, 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 1.3 GeV,
Section I lists the data points of cross section measurements,
grouped according to reaction type. The code number of the reaction
reappears in the 1ist of references., Within each reaction type the
cross sections are given in the following order:

total cross section,

differential cross sectiom, listed in order of energy k,

differential cross sectiona 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 .1 ub are written in the floating point version; the Fortran
conventions were generally adopted.

The laboratory and center-of-mass angles together with the center-
of-mass differential cross sectilon do¢/d9 are given for estimates of
counting rates. Where these quantities were given in the publications,
they are marked; otherwise t and do/dt are marked. When only diagrams

were available, values were read off those diagrams. Comparison of



those values with numerical values later received showed that
errors are not only due to reading uncertainties but also to errors
in the diagrams. References from which the measurements were taken

are numbered according to the publication list in sectionm II.

Only the latest publication was taken in the case of measurements
where it is clear that the latest publication includes the data
given in earlier publications. Where a set of data seemed to be
independent of earlier data sets, both data sets have been

listed.

Values given in published conference proceedings are listed as
preliminary, as full publications are to be expected.

Errors quoted are the errors given 1n the reference. These are
mostly statistical errors. Systematic errors are not stated because
of their different treatment by different authors. In vector

meson photoproduction the fit to the mass distribution is a special
problem. Where two fits are given in the reference, the average
value is cited. This treatment increases the error bars of a data
point, while the significance of this point increases.

For reactions which are not compiled, a literature survey is given.
The references are given behind the cross section data,

Section II contains a list of references giving full titles of

the publications, their authors, where they are published, as well
as an index of the references by the reactions treated. The accel-
erator where the experiment was performed 1is stated; these accel-
erators are listed separately.

There is no system in the ordering of the references. The reason

is that additional reactions were later added to the original
compilation, and that new publications replaced old prepriunts or
abstracts, Where the same measurements and results were published
several times, reference is made to the latest publication only,

Section IIT consists of diagrams demonstrating the experimental

situation. Where it 3seemed appropriate, the (S—Mz)2 = & kz-Mp2

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

Measurements which differed violently from the rest of data points

were excluded.



Because of insufficient data, more experiments are desirable for
the following reactions:
. . a . .
all reactions with two or more T , especially the reaction
o o
Y+p + p+27m , y+p +» K+A(L") at small t, y+p > p+n at small u
. . . o o+
and medium energies, and in general y+p > p+y , ¥*+p > A +TW
+ o0 o o -, .+
Y+p > A 47, y+n > n+n , y+n + n+n, y+n *+ n+y , y+n + I +K ,
; . . g . .
Y+n > AO(E°)+KO and large statistics for EFEEE in the reation
+ -, . . .
y+p + p+7m +1m with angular distribution for the decay products

and polarization measurements for all reac¢tions,

Helpful discussions with Dr. S8ding and Dr. Wolf, and the

drafting work by Herr Knaut are gratefully acknowledged.



G110 GAMMA + PRITON - TOTAL HACRONIC CRAOSS SECTIOM

K E* F*=M STG REF

GEV GEY GFY M} BARN
0.186 L.109 0.171 £ 1058.00 115
0.18A l.110 0.172  T0.80+-4L,00 133
0.205 L.125 Q.186 ¥ 118.90+=-38.00 £33
a.216 1.134 G-196 § 154,00 115
0.223 1.140 0.2401 ¥ 188.20+-34,00 133
0.242 1.155 D.217 W 202.40%-21.00 133
Q.260 1a110 0.231 £ 44000 115
0.260 La 170 0.231 F 323.40+-32,00 133
0.279 1.185 U, 247 ¥ OABTL10+=34,00 133
0.280 l.186 Da247 b 40U 00 198
0.29R 1.200 0.262 # 50642NF=37.00 133
0.300 1.201 0.263 495400 115
0.318 l.215% 0.277 # 532.60+-37.00 133
0.1337 1.230 0.292 # 542,30+=37,00 133
D.357 1.245 0.207 H 460480+-30.00 133
0,377 1.260 Da.322 # 411.00+-31.00 133
0,397 L2758 0.337 ¥ 311.90+-33,00 132
0a.418 1.290 0352 # 249.60+-31.00 133
0.438 1305 N 366 £ 210.90+-25,. 00 133
D459 1.320 0. 381 ¥ 1T4.20+-27.00 133
0.481 1.335 0. 397 k 188.80+4-26,00 133
0.502 14350 Q.42 4 176 404-25.00 133
0.524 1.3585 Deu27T 4 1&6T. 1D+=1T7.00 133
D546 1.340 0a 82 % 191.20+-17.00 1313
0.566 1.395% 0. 457 H 218.50+=17.00 132
0.550 L.%1l0 0.472 ¥ 209.1U+=1R. 00U 133
D.413 1.425 0487 4 233, 80+-15.00 123
G+635 L4440 0. 502 H 23R.50%-18.00 133

I Gabadl

0.554 - 0.ThE 1.386 -1.524 Ov44T —-0a585 # 21 L 004=22.00 72
0.659 L4585 Ga517 ¥ o245.60+-18,00 1713
U.&82 1.470 0.531 K 251.40¢=-18.00 133
DL 706 Le4B5 Oa 547 4 273.90+=-19.00 121
0.730 1. 500 D.502 # 289,10+=-20.00 133

bo0.750)

e6ul - 1le000 Ledelt =1.660 0eaTB -0aT22 # 201.00+-20.00 209
0.754 1.51% 0.577 # 234.60+=-19.00 123
0.778 1.530 B.592 275, Lu+=-18.00 L33
0.803 1.545 0.607 ¥ 258, TO+-15.00 133
0.828 1. 560 04822 ¥ 231.60+=17.00 1313

0.AB0#— 0Q.150 1.573+=-04089 Ge 535+-0.085 # 210, 584+=-14,135 112
0,853 1.57% 0. 637 # 229.9u+-1T.0U 133
Ga87H 1.590 Ga652 4 226.60%—18.00 133

[ D.8381

UeTGB - 1.080 1524 =L1.T0L5 Oe585 -0, 767 B 193, 00+=-19,00 12
0.90% 1,605 0.66T # 199,R04=-17.00 133
U.929 lua620 Ga691 B 233.60+-10.00 133
0.956 1635 0.597 W o211.704—16,.00 1313
0.982 L. 650 0.712 # 221.06%-15.00 133
t.o008 L.645 DeT27 H 232.40+—15,00 133
1-035 1.680 0. T42 ¥ 223.404-16.00 133
1.062 1.695 0.757 H o 241.604=17.00 133
L.0R9 1.710 0772 i 232.4N¢=-18.00 133
1.117 1.725 0.787 A 2232.80¢-16.00 137
1,144 1.740 0.802 4 207.90+-15,00 123

1.1504+- 0,150 L-743+-0.081 0«805+-0.0A1 A 182.1C+= T.AQ 112
lal172 1.755 O.8L7 4 159.30+=17.00 133
L.200 1.776G 0.032 # 184, 10+-1A.00 133
L.229 1.7856 0.847 B O175.30+~-15,00 133
1.254 1.800 0. A62 4 152.60+-15,.00 133

[ 12731

1.080 ~ 1.550 1705 ~1.947 D.7HT ~1.00B ¥ 150.00+-14,00 T2
1.284 1.H15 0.R877 4 155.40+-16,00 133
1.316 1.83¢ 0.8992 HO1B0.60+=1b.00 133

[ 1.333}

l.000 = 2.000 1.4460 =2,152 D722 -1.214 HO151.004- 2.00 209
1.345 1.845 04507 § 159,90+-16.00 133
1.375 L. B60 JeB22 ¥ lé4, 3Wpe=17.00 133
1.404 L.875 04937 BlLe. 00¥=L1T. 00 133
L. 435 L. 890 0.8952 # 196, 90+-15,00 113

14423+~ 0.050 1. 894+=0.025 0,956+-0.025 H 145,104~ 5,70 10

1.4%04=- 0.150 1. 898+=0.074% 04 959+=0,0T4 Ho153.TO0r= 6,30 112
Le465 1.905 D967 H 170.80+=14.00 133
L.495 1.920 0.9482 K 158, 10+-14,00 133
1.526 1,935 0.957 A 175.40%=16,00 133
1.557 1.950 1.012 4 165.00+=-1£.00 133
1.589 1.965 1.027 4 167%.704-15.00 133
1.620 1.980 1.042 N 164,00¢=16,00 133
1.652 1,995 1.G57 B 141.70+=-14.00 133
l.684 2.010 1.072 # 142, 30+=-14,.00 133

1.750¢~ Q.150 2.M%14=0,069 l.102%-0.069 B 146.00+— 6,50 112z

[ 1.849)

1.550 - 2.290 1947 ~2.275 1,008 ~1.337 H 115,004 -12,00 T2

2.0504+ 04150 Za1lT4+-0.065 la236+=-0.045 ¥ 148,50+ £.70 112
2.253 24260 la322 # 1462304 1,00 133

2.3504~- 0.150 2.3004-0.061 1.,362+-0.061 W L4g.20¢- 8.00 112

{ 24400)
2.000 - 3.000 24153 ~2.551 1.214 -1.613 % 134,00+ E.00 209
246504~ 04150 2+4184~0,058 l.4B1+=0.054 # 142.00+4- 5.50 112
1 2.769)

24290 = 3.500 2.2T5 ~2.729 1.337 —=1.791 ¥ 00=12.000 72

2.840+= 0.150 2. 492%=0,056 1.554+-0.056 B 131.304- 4,30 101
2.888 2.510C 1.572 HO148.204- 5,00 133

2. 9504+= 0.150 2. 5334-0.0586 1.595+-0.0%¢& 4 12%9.80+= 6,90 112

3. 2504— D. 150 2.6424-0,053 1.704+=-0.053 B 132,704 5,00 112

3+5504+= G.150 2« THE4+=0.051 1,808%=0.0%1 # O127.204%= 620 112
3.5%0 2.740 1.822 ¥ 141.70%= 5.00 133

[ 3.750}4

3.000 - 5,000 2+551 ~1.204 la613 —2.2465 ¥ 127.004- R,00 209

# = NUMERICAL VALUE FROM TABLE 3 = VALUE READ FRAM DIAGRAM P = PRELTMINARY DATA

K = GAMMA ENERGY F¥ = CENTER 0OF MASS ENERGY §f = FOR DETAIL SEE REFERENCE



CllD: GAMMA + PROTON =~ TOTAL HADRONIC CAOGSS SECTION
K E* E+-M S1G REF
GEV GEY GFY HU BARN
3.850%— 0.150 2, B4T+=-0,049 1.909+=-0,049 # 134.60%- ba40 112
4.070%— Q.49 2.919+-0.158 1.980+-0.158 4 135.00+— 2.90 13%
4, 1504= 0,150 2. 944+—0.048 2.004%=0.048 fL3L.500= 6,60 112
[ 4.241)
3.500 - 5.380 2.729 —3,313 1.791 -2.375 # 116.00¢=-12.00 T2
4. 359 3.010 2.072 A 136.B0+- 5.00 132
4. 450%— 04150 3,0304-0.0%486 2.10D+=0.046 B 124.70%- 5,80 112
42 860¢= 0.300 3.102+-0.091 2elOa+-(1.091 F 124.20+- 2,90 101
4o TH0¥— 0al50 3.1294-0,045 2.191+=0. 045 N 124.20%- 5.40 112
5050+~ 0.150 3. ZLB+-0.044 24 2B0+-0a 044 H 121.80+- 4.50 1tz
S, LT0+- 0.4600 3.2534+0.173 22315+-0.173 4 128.30+- 2.60 134
34195 3.260 2,322 # 1342204~ 5.00 133
5.3504- 0.150 3,3044-0,042 Za266+-0.0413 B 122,104~ 6.00 112
5.650— 0.150 3.3894-0,042 2c450+-0.042 #1168 404= 5200 112
{1 5.652)
5.000 = &.500 3.204 -3,616 2,265 -2.678 # 125.00¢=-11.00 209
5.9504%~- 0.150 F3ua4Tle-0.041 2-532+-0.041 A 123.60¢- 5.50 112
6. 037 3.510 24572 ¥ 133.20+- 5.00 133
6.250%= 0.150 3.551+-0,040 2e6134-0.040 B l22.10+- 5.60 112
6.570+- D.780 3.6344=-0.201 2e696+-(. 201 ¥ l22.490+- 2.%0 124
7:.065 3.7460 2.022 ¥ 134.00¢- 6,00 133
[ T.4671
7.000 - 2,000 A, V44 —A.987 2.806 —3.048 ¥ 12600417400 TG
B.100 4.D10 3.072 ¥ 125,204 5.00 133
Ba4304- 1.010 4.0B6+=0,232 F.148+=0e 232 # 120.10+- 2.30 134
G202 4. 260 3.322 # 133.460+- B.0D 133
F.A30+~ 1,180 42 3964=-0,252 I 458+-0.252 4 119.80+- 2.70 134
104371 4510 1.572 4 130.40+- T.00 133
10-T104- 1,280 4,500%~0.262 3.642+-0.262 4 123.20+4- 2.30 134
t1.606 42 THO 3.a2p # 128.30+- 9.00 133
12.490+— L.480 4.931+-0,282 3.993+~0.282 N OL17.00+- 2.20 134
12.507 5.010 4.072 # 119.30+-12.00 133
13.6104+- l.620 5 1404-D.296 4.202+-042%8 ¥ 113.60+4~ 2440 134
14.276 5a260 42322 # 112.10+-18.00 133
L5.700 5. 508 4.570 4+ 139.90+~-25,00 133
low 1304~ 1.980 5.591+-0.333 4a 643404333 4 112.70%~ 2.20 134
C120: GA&MMA + NEUTRON - TOTAL HADRANIC CROSS SCTION
K E* E#~M 516 REF
GEVY GEV GFEY MU BARN
1.450+— 0.150 1. A99+-0,074 Da96D+~0,074 4 141.30#=11.5%0 112
1.7504%= 0.150 2.04Z%=0,U65 1.103+-0,049 4 141.,33+-11.50 1z
2.050¢- 04150 2a LT6+—0.065 la236+~N.065 # 122.10+-10.80 112
Z2e350%- 0,150 2. 3024-0.061 La362+-0.061 ¥ 125.50+-12.TU 112
2eb504+— 04150 Zeh21+=13.058 la%B2+=0.058 ¥ 129.50¢=-13.60 112
2.950+- (.150 2.535%-0.056 1. 595+-0,056 # 140.50+-11.10 12
3,290+- 0150 2.544+=-0.053 le TQ4+~D,063 H123.T0+=10.40 112
3.5504+- 0.150 2. T48%-0.051 1.809+~0,051 4 120.20+-11.20 112
3. 850+ (. 150 2o 8450, U4T 1.910+-0,04% # L1T.30+-11E.530 112
4.070%- 0.490 2.921+-0.1%54 1.9214+-C, 158 # 115 TH+— 6.00 134
%, 1504= 0.150 2. 986+-0,04A 2.007+=0.04AR A L1T.90+-10.40 112
4, 450+= 0.150 3.040L#+-0.046 2. 1014-0.046 4 115.7T0+=-10.10¢ 112
4o TEO+— 0,150 3.132+-0,045 2.1024=-0.045 # 11T7.704= 980 112
5.050#4~ 0,150 Ba 221 +-0.04%4 2. 28140, 044 4 1304704+~ 8.790 1t2
5.170+- 0.500 3.255%-0.173 2.316+-D,173 #116.80+- 5240 134
5+3504= 0.150 3,307+-0.043 2,367+-0,043 A 116.30+-10.30 112
546508= 0.150 3.391+-0.042 2et524-0,042 BO117.70+- .20 112
G.9504= 0.150 3.4T3%=-0.041 24536+4-0,041 B 105.30+= 9,70 112
Ea2504- 0.15G 3.553+-0.040 2a6l4+~0,040 4 L09.40+- F.50 112
6£.570+= U.T7BO 3,63T+-0.201 24698+=0,201 W 120.60+= T.10 144
B.a30¢- 1,010 4., 089+-0.232 3.1504=0.,232 4 1204104~ 5.60 134
9.8304- 1.180 4,399+=0.252 3. 460+-0. 252 B 111,404 440 134
l0.7104~ 1,280 4. 5834=0.262 Jubbbr~0.262 4 106 .60+- Se b0 1734
124690+~ 1,580 . 935+-0.282 3.995+-0,282 H o110, 404— 4450 134
13,6104~ 1.620 Gy lat+-0,296 4. 204+=0. 296 HO10B.60+=- 3.0 134
16.130%- 1.980 5.5854=0,333 Gy b45+-0.3323 L6 10+= 4,40 134
¥ = NUMERICAL VALUE FROM TARLE @ = VALUE READ FROM NIARRAM P = PRELIMINARY DATA
K = GAMMA ENERGY E+ = CENTER 0OF MASS ENERGY £ = FNR DFTATIL SEE REFERFNCE



¥

Cl30:

GEV

ladt504+=~
La T504+-
24050
2+3504-
2. 4504
29504
3.2504+-
3.5504=
39504~
44070+~
44 1504-
4 o 4B0+~
4. T50%=
5.0504%=
EeLTO4=
5.3504+-
5.6504-
5.9504=
&y 250 4=
Ga 3T+
By d30+~
Ga380#=
10 7104+~
12 .490 %~
13.610+-
144 130+~

# =

0.150
04150
0.150
Q. L50
0.150
0.150
0.150
0.150
0+150
D490
UalS50D
0.150
a.150
0.150
Ga&00
0,150
O0«150
0,150
Ga150
0.780
1.G10
L. 180
1.280
1. 430
L.&20
1.%80

K = GAMMA ENERGY

GAMMA + TEUTERON -

Ex*
GEY

2.9924¢-0.094
3.175+-0,0A9
3.347+-0.004
345114=0.080
2, 668%-0.077
3.B184=-0.074%
3,963+-0.0T1
44 1024=-0,069
4a2374-0.066
4.332+-0,212
e ILB+=0.064
%.4954+=-0,0613
4.618+=-0D,061
44 7394=-0,059
4a TREH=0.235
4.856+-0,068
4. 3TC+=0.05T
5.082+-0.055
5192404054
S5eA06+-0.2T6
5.927+-0,320
6. 220+-0,356
6. 60%4=0,363
T209%64-0,391
T+ 3064-0a411
B.000+-0.4564

MWUMERICAL YALUE FROM TARLE
E* = CENTER OF MASS ENERGY

2

E* FOR SINGLE 516
NUCLFON  (GEV) MU BARM
1.899+-0,0T4 W 294.30+-1C.00
240414=-0,069 B 285,704 9,50
2.175+=0,045 W 26B.104= B.50
2:.3014-0.061 W O Z266.TUE= 9.20
2+420+-0,058 i 2EB.204~ 9,70
2.5344-0,054 4 266.80+4— A, TO0
2:6434+-0,053 # 252.9U+= 8,50
2. 14T4+=-0.081 § 243.90+- 9.30
2o B4B4=-0.045 ¥ 248, 204=1U U0
2+920+=-0.158 ¥ 286.20%- 5.10
2o 94 5+=0,048 # 245,704~ R.00
3.039+-0. 046 4 226.T0+- R.30
3.131+-0.045 ¥ 238.10+= B.20
3.2194+-0.044 ¥ 248,404 T.70
3,254+-0.173 B OZ2IBLTCE- 4. TO
3.306+=0.043 H 234,.504- 8,20
3.330+-0.042 N o232.10+- 7.7
3.4T24~0.041 $ 325.104- B.du
3.552+=0.040 ¥ 22T.604- T.80
3,636+-0,201 H 238.7M¢= G.90
4.008+-0,232 ¥ 236.00¢= 5.0D
4. 301+-0.258 ¥ O227.004= 2,70
4. 582+-0.762 B 224,604 3.30
449334=0. 202 # 2234304 3.8y
Beld2+=-0.2%6 ¥ 218.10+= 2.60
5. 5834=0.333 H 2lde BN+= 3.A0
= YALUE READ FROM DIAGRAM o=

TOTAL HADRONTC CROSS SFCTION

112
112
112
112
12
112
112
112
11z
134
112
112
112
1z
134
112
112
112
112
134
134
134
134
134
134
134

PRELIMINARY DATA



¥2: (a9383 GEV
M3z 0,9383 GEV
M4z 0.0 GEV
D SIGMA/D T = A®EXP(
IF A YALUE FOR *C* TS5 RIVEN
K E* 5 A
GEW GEV GEWVk®2 MU ABARN/GEwex2
5.50 1.35 11.20 W C.BE+-
5.00 = T.00 3.20 - 3.74 10.26 - 14.02 ¥ Q.03
8.50 4210 16483 ¥ 0.60+=
I1.50 baTé 22446 B D.634-
17.00 5.73 32.78 ¥ GaB%+-
LO1lt  PROTON COMPTON EFFECT
M2z Q.9383 GEV
HM3: 0.9383 GEV
M4 Q.0 GEV
K E* =T THETA {MESOMI
GEV GEY GEYe®2 M LAR
0.13 - Q.14 lalé Oyl 54— #13%.80~- K130, 34—~
0.054b 144.00 139. 4
0.16 - G.17 1.0% 0.0655~ 135,70~ H129.17-
0.07&6 143.70 138.1
Ga18 - Q.19 l.11 Q.0RAC3= #l35.860- K12B.37-
T.0927 143,60 137.4
elB — Q.21 1.12 Da0t36— ¥ Bb.10- % T5,.66-
0.0695 S8.10 BT.53
Q.19 - 0.21 1.12 0.0812- 125490~ Hll&.42—
0.1029 133,50 1253
G.GABD- #135.50- #127.58-
g.1099 143,50 1367
Ou214= 0.01 1.13 0.0628 # 9L.90 Ble3e
+= 0.0015 +=  1.40 +-1,2304
C.1120 #1474 40 14l.2
+= 0.0007F 4= 1430 +=1.511
G.1010 #131.40 L123.0
+-= 0,0013 4= l.60 +-1,789
G.20 = D.23 1.13 G.0541- B oBALOD- i Te.65-
D.0THS 96.00 84,59
0.19 = 0.24 1.13 2.1108 #142.00 L34,.53
0.224= Q.01 1% U.0420 4 &£8.80 5A, 95
+= 53,0014 #=  1a30 +-1.19%
Q.0852 ¥107.20 FL-TLN]
= 0,00l = 1.30 +-1,352
0.22 - 0.23 1-14 0al1l29- F135.50- Hl26.%2-
D.l279 143,30 135.9
0.21 - 0.25 1al% 0.0353- # 65,10~ H# G4.55~
0.0578 T2.90 6labd
Ds244= 0.01 1.15 0.0329 & S5.40 4h. 2T
+= 0.0015 4~ la40 +-i.229
DaD494 A 69,50 58,89
t= G.001l6& += 1,30 +-1.18A4
.23 ~ 0.25 Lal5 G.0&68L- £ 87.70- § T5.&2-
0.0B%8 45. A0 83.59
0.0657- # B5.70~ # T3.68-
0.0%26 537.80 45,59
0.1117- #125.00- #l14.40-
Q0.1373 132.1¢ 123.5
0.25+= 0.0l 1.16 0.0536 # 70.00C 59.00
+— 0.,0016 4= 1.20 +=1.094
0.0857 4 53.00 B0, 82
= 0.0017 4= 1420 +=1l.18&
0a.(851 # 92,560 B0.43
*— 0.001l4& = lall +-1.0B86
g.1071 ¥108.40 Sh.45
+= J.0015 4=  lalCG  +=1.152
0.1071 H1C8.40 Ghe 49
= D.0006 4= 1,20 +=1.25¢
0a1357 #l31.80 l22.0
+- 0.0013 4+ 1a20 +=1Ll.364
D.1358 #121.90 122.2
+- Q.001l6 4= le5¢ 4=1.706
01501 A14T.50 140.3
+— 0.0008 = 1,10 +-1.307
0.1502 H147.70 140a6
= J.0010 = 1,30 4+ 1l.556
0.25 - 0.27 1.17 Q.078B1- # BT.60=- W T4.78&-
0.101& 55460 a2, 61
0.28 — 027 1.17 0.04833— W BT.60- ¥ ThaT6-
0.1016 9560 42.61

# = NUMERICAL VALUE FROM TABLE

Coll:

PROTOM COMPTOM EFFECT

COMSTAMTS AWMD TOTAL CROSS SFCTION
A={D SIGMAFD TIT=0
1hiMa/N T = AXCXPIRXTHC#TR&D}

B®T)
TS5

0.

0.04

0.
0.
Oa

15
1a
6]
us

£ S

B
1/GREYRR2

6. 904=  1.30
Ao+  GaTU
ba 24— 080
6a504= (60
Sa60+=  Ua40

PIFFERFHTTAL CRASS SECTION

Mt

100
9-T0C

1241

IK > 5.50 GEY)

R A

(K > 0,13 GEVY

YAOEY ey

1,304+-  1.90
A B0 1.10
O.TN+— 090
Nedl+= Da70
1.1094%= 0,40

TCONTTNUEDY

0 SIG/D OMEGA (CM)
Y1) RARN/STERAD

[+ 510/ T
RARM/GEY=%2
+-.512 [
+—a 350 ¥
+=. 295 d
+-.273 #
+—1.08 #
= 800 H
=, 2UT #
- 424 ¥
+=, 342 ¥
+=.T712 L]
+=. 811 ¥
+-.325 ]
=4 20H #
+=.Rh4 3
+—= W00 3
=471 L]
+=.B28 [
+-,56A ¥
+-. T78 4
+=, 977 ]
+=.b86 #
—a 24 3
-y 541 #
+=, 787 ]
4=, 502 %
+=. 4602 )
+=a 486 #
-, B26 #
t=a 540 H
+=1,02 L
2,94 ¥

@ = VYALUE READ FROM DIAGRAM

S22BE-N - 20F-D2

$21OF=01+=0 2A0E-112

C2GBE- L= 230F-02

2132F-01+=-.21DE=-02

WJOGF-01 42 F4CF-N7

LSAIDE-C LA TICE-012

AREE=014=, 20L0F=-D2

«HEAF—( 14— R10F-N2

db25F=114=,3R0F=0ND

L IIBE-UL 4 TICF-02
PG GNE=OL+=a AOOE=-D2

«328E-014-. 340E-02

249E-01+-0 260E-2

«THATF=014-4340F-02

W 5RGF=D ] 4=y 4UNE=T7

c424F=01+—.5TOE-02

WGUBE-O1+—-a THOF-N2

JEBOQE-01+-, TLOF=-02

+B25F-UL+-2940E-02

124

+-uL1AF-01

«TL3E-DLl+=. ASOE-D2

Wb68E-01+-a550E-02

PHUSE-U1+—, TULE-D2

«956E-01+= LO2E-CL

B84 E-01+—u 650E-02

«9FIE-OL1+-.TFBOE-D2

«959E-L1+-a6ILE-D2

«128
2130
=134

« 173

+=,107E-01
+=s TUCE=-D2Z
+-al41E-01L

+=o42IE-01

P = PRELIMINARY DATA
UNMARKED CROSS SECTIONS, ANGLES AND T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHOR(S).
ANGLES ARE [N DEGREES; CM AND LAB ARE CENTER-MF MASS AND LARORATORY SYSTEM; E# = CM ENERGY.

SIG TNT
MLl RARN

REF

b6
166
146
164
166
166
169
167
169

166
172

169

166
166
1AT

1-7

166
166
169
16%
167
167
169
167
169
167
169
166

166

REF

276
227
P26
226
2248



COll: PROTON COMPTON EFFECT 1K > Q.13 GEV) [CONTINUED)
MZ2: 0.9383 GEV
M3: 0.9383 GEV
H43 0.0 GEV

DIFFERENTIAL CROSS SECTION

K £* ~T THETA [MESGN) 0 SIG/D T 0 SIG/FD OMEGA LMY REF
GEV GEY GEVe®2 CH LAR MU AARN/GEVE¥2 MU BARN/STERAD
Gult = 0a29 1.17 Dal542 #138.00 128.8 10.8 t=l.14 K 2152 +-.160E-01 ° 172
0.2T — 0.28 1.18 0.,00885- 4 87.5C— 4§ T4.29%
0.1076 95,50 82,13 B.b5 +-1,09 .13 +=+165E-0O1 11.1.3
0.27 - 0a29 L.i9 0.0983- ¥ BT.40- # T73.83
0.1137 95440 Bl.&5 11.6 +=-3.02 ¥ .180 +—a 4 TOE-01 146
0.1014 i 52,00 The 68 9494 +—1.99 ¥ L1565 +#-.310E-01 172
0.28 ~ 030 1.19 0.1037 # 90.00 Tha 3k 9.57 +—a Bb6 # .158 +=. LI0E-C1 170
Ga314= (.01 1.21 Dallé&2 ¥ 50.30 T5.53
#- 0.0089 = G440 +—4.267 6o 74 +-1.63 Vo124 +=,30DE-D1 171
0.30 — 0.32 1.21 D.1733 #120.00 10647 1l.2 t=1la14% W 206 +=4210E-D1 170
0,30 =~ Q.33 1.21 0.08eTY 4 15,00 6l.40 94586 +-. 850 i =180 +-a160E-01 170
0.29 - D.34 1.21 0.1175 # 90.00 15.51 T.75 +—4 855 § 145 +—a160E-01 172
042021 Al3e.00 124.9 1la% -T2 ¥ .213 +=.18001 172
J.20 = 0,33 1.21 0.1183 # 90.00 That7 7. 60 =478 # .143 +—~+900E-D2 170
Qw30 = 0.35 1.22 0.0%916 B T5.00 6l.12 9.91 +=1.32 H 4195 +=a 260E-01 170
0.35+- 0.02 1.24 0.1399 § S0.00 T4.248
+— 0.0112 = 4460 +—4a4Z8 6,83 = 984 ¥ .152 +-e 220E-01 17l
0.3% - Q.38 1.25 G.1495% # 90.00 Ti.Té 5.59 =547 ¥ 133 +-, 130E-01 ivo
Ou40 — 0.43 1.29 D.l824 4 90,00 T2k 4,13 +-.586 ¥ .l20 =+ 1 TUE~O1 170
O.42+- (.01 1.2% 0.1lB41 ¥ B9.40 Tle43
+— 0.0L49 = 4450 +—4.360 3.75 = B4 ¥ .111 +-+250E-01 171
Dedtté— Qa0l 1.31 0.1969 # B9.20 Tda. 64
+— 0.01&0 +=  heB0  +-4.340 3.02 +=1.01 ¥ «950E-D1+-.320E-01 t7l
Oeéé+— 001 1.32 0.2095 4 BB.90 £9.77
- 0.0175 = 4,70 +=49.410 1.50 +-. 559 # .510E~0J14—.1%0E-01 171
048 1233 0.1921 # 81.C0 6laG? 2.79 +-,221 i =101 +=, BOUE=D2 15
0s51%- Q.02 1.36 0.2419 ¥ B88.40 67.92
+= .0204 +=  4.T70 +-4.3586 1.57 +~.505 # J620E~01+-,200E-0L 171
0.52 L+3& 0.2208 a A2.00 &l.81 1.348 +=a171 4 «BlQE~QLl+—,TOOE-O2 15
0a54+= 0.01 1.348 0.2620 ¥ A8.10 66482
+= 0.0227 += 4,80 +-4.415 2,02 +=,T18 ¥ BTOE~0Ll+-43L10E~01 171
Q058 1.38 0.2711 @ S0.00 68,57 lakB +-.157 A »&2BE~0L4—a&T9E-02 173
0.57 1e 60 0.2576 a 83,00 &lakt la63 +=u 150 d «TEOE~Q1+~.TOOE-02 15
Ce2934% @ 90.00 6T.80 1,30 +-5 145 2 «TODE~D1+4-.6T79E~02 173
{40 1.42 Ca31549 A Y000 67«04 l.63 t=a135 d «BLTE~Ul+-.6T9E-02 172
0.6l 1e42 Q.2897 d 84.00 61+39 1.5% +-.136 ® «B2UE~QLl+-.TOOE-02 15
OebZ24~ Q02 le43 0.3152 # 87.30 G412
+—= 0.0277 *= 4,80 +-4.322 L4l =y 4862 f o THOE=D14+—,243E~01 171
D63 luth G.3388 ad 90.00 bball 1.73 #=,130 D «9A4E~014+-.TOQE-02 173
0.86 l.46 03304 3 85.00 6l.14 1.37 *+—.139 d «T90E~01l+-.B80Q€E-02 15
0.3304 3 85.400C 6lald 158 +=.191 A «910E~01+-.110E~D1 L5
038620 3 90.00 65.61 1.57 +-,160 d «P0SE~014-.915E-02 172
0.69+- 0.03 Le4T C.3612 H B&e50 &61.B84
+— 0,0322 +—  4.80 +—4,238 « 580 +=.261 # W&00E~0Ll+—. L&QE-01 1Tl
Qe69 la4T 0.3854 a4 90.00 4Ga93 1.80 *=.150 A «110 +=.919E-02 173
0.70 1448 0.3658 a Bé&,00 6lelé le4l +-, 160 A «H8BUE~0Ll+-.100E-01 15
.72 1.49 0. 3808 a 8&.00 6. T2 1.29 +-.138 3 +B40E~D]1+-.900E-02 15
Qe 5090 d 30.00 8%.27 1.55 -olnl a «101 =, 319F-02 173
0.73 - 0.78 1.52 G.2181 ¥ &0.00 39,35 432 =4 432 # JIODE-U1l+—,300E-Q1 170
0.74 1.51 0.3953 d 86.00 60.30 la26 +—-,192 2 +850E~014+—, L3IQE~C1 15
075 1.51 Da.4%32% & 30.00 63,62 1,42 +=-,133 3 +9TBE~01+-,919E~D2 173
0.77 l.52 04254 @ 87.00C 60.56 1.22 +—, 140 D «8TOE~014—, 1DOE-D1 15
0.78 1.53 Ge433]1 @ 87.00 6036 1.18 =, 1237 4 «A60E-01+-a100E-01 15
Ga457C B 90.00 63.00 1. 24 - 126 d »905E-01L+-.919E-02 173
U.B1 1.55 0.4813 2 9G.00 62440 l-24 +-a13] 7 «950E-0l+-«100E-01 173
Q.82 l.5& 0.4723 3 BA.00 6045 2937 r=u11l6 & o TIOE-UL+-aF0QE-02 15
0.83 labé 0.4802 ad 88.00 6025 - 947 +=.101 @ TS0E-01+-.B00E-02 L5
QaB4 1.57 U.5057 a 90.00 6laB1 «T48 +-.9TOE-U1 A +H02E~014-.TBLE-D2 173
0.0 1.58 0.5130 @ 49.08¢ 60455 « 770 +—,108 3 «&40F-014-,.900E-02 15
0.89 1.60 Ju5468 & 90.00 60,87 » 792 +—a.103 4 «&FDE-D1+—.0DE-02 15
0.30 l. &0 05551 @ 90.00 6Q.69 #7132 +-a.102 3 «&I0E-01+—.9N0E-02 15
0.94 1.63 0.5986 ? 91.00 60.84 577 +=.B54E-~D1 & «540E-01*+—,800E~02 15
0.95 l.63 Ga&071 d 21.00 el 66 «632 +-,948E-01 T «HUQE-01+—,90QE-02 15
0.98 1.&5 0+6435 a 92.0D 6l.01 2608 +-.909E-01 d +&00E-~014+=.300F-02 15
1.02 L.&T U.£898 a4 93.00 &l.21 518 +-.105 A «540€-01%-.110E-01 15
1.0& 1.69 QTITS d 94.00 6la%2 » 592 —,211E=-D1 d «650E-01+-.100E-01 15
1.10 L.72 0.T14Q d 94.00 ela77 443 +—.TB2E~D1 d «510E-014-,.9Q0E-02 15
lalé 1.74 N.8238 d 95.00 6l.02 232 #=,44B8E-01 2 #ZA0E-QLl+-.540E-02 15
L.18 1.76 0.8T50 @ 94200 6la28 127 ¥—.555E-01 2 o lBOE-D1+-,TOOE-02 15
1.22 1.78 ta9275 3 97.00 El.56 137 +=4 H08E-01 1 «1B0E-0L+—,800E-02 15
1.26 1.80 0.90813 4 98,00 61.86 » 160 +—.656E-01 3 «220E-014~.%00E-02 15
1.35 1.85 1.1032 100,90 &2.36 22681 +=, 120 8 «I90E-01l+-.180€-01 15
l.41 1.88 11821 AL01.00 G2.%% 264 +-.152 7 «420E-01#%-424DE-D1 15
5e50 3.35 # 0.1000 11.77 3.311 R W&24 +— o 44 0E-OL 321 +-.333F-01 226
¥ 0.1500 L4443 44065 ¥ 355 +=-.300E-01 269 +—4 22TE-01 226
# 0.2000 1666 he TOE # 225 +-, LTO0E={1 170 —.129E-01 226
¥ 0.3000 2046 5.793 4 L1481 +=-,150E-01 107 +-.114E-01 226
¥ 0.4000 23.67 6. T24 W H4BE-01+-.560E-02 «4F0E-014%—, 424 E-D2 226
i 0.5000 26.51 T.557 ¥ 2 4LQF-01+—4330E-Q2 +310E-014-.250E-D2 226
¥ 026000 29.10 8.322 # 23UE-014—-.410E-02 W 1T4E-01+4—.310E-02 224
5400 = 7,00 1.4% # 0.08Q00 6. 20 2. 789
+= 0.0200 ~ 1,28 +=.3512 LT +~.300E-01 2 360 +-a 242E-01 227
¥ 0.1250 12.73 3,452
+— 0.0250 4= la28 4-.3535 4 399 +=.230E~D1 «322 #=,185F~-01 227
¥ 01730 15.10Q 40143
+= 0.0250 4= 1.09 +—,.3009 R o« 24% o 120€~-01 197 +t=e F6TE-D2 227
# 0.2250 17.14 4. 709
+~ 0.025Q = Q.9 +-,2673 # 173 +—. BOOE-02 139 +—.645F-02 227
% = NUMERICAL VALUE FROM TABLE @ = YALUE READ FROM DIAGRAM P = PRELIMINARY DATA

UNMARKED CROSS SECTIONS, ANGLES AND T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHORIS).
ANGLES ARE IN DEGREES; CM AMD LAB ARE CENTER-DF MASS AND LABORATORY SYSYEM; E* = CM ENERGY.
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£all: PROTON COMPTON EFFECT ik > 0.13 GEVI [CONTINUEDI
MZ: Q.9383 GEV
M3z QL9383 GEV
Mi: 0.0 GEV
DYFFERENTIAL CROSS SECTION
K E* ~T THETA [MESOM) D S16/D T 0 SI1G/D OMEGA (CM) REF
GEY GEV GEV##2 M LAB MU BARMAGEY**Z MU BARN/STERAD
5.00 - T.00 EPL A ¥ 00,2750 18.97 5.219
+= Q.0250 =~ 0.8T +-.2435 ¥ 120 +r-&00E-02 + FOTE-D1+—44A4E-02 227
# D.3250 20464 S.6687
+= 0,0250 +— 080 +-,225¢ # +930E-01l+-.500E=02 « TH0E-01+~4403E-02 227
¥ 0,3750 22.14 64123
+— 0.0250 = 0475 #=.21186 # »490E-014—.500€-02 «554E-01+-.403E-02 227
B 0.4250 2364 64535
+- 0.0250 +=  0.71 ¥-.2002 # . 550E-Dl+—a &ULE-D2 a4 &3E-01+=,322E-02 227
# 0.4150 25.01 64925
+— 0.0250 = 0.67 +=.1307 ¥ J4ZUE-DL+—.40UE-D2 «339E-01+-.322E-02 227
¥ 0.5250 26432 T.295%
+= 0,0250 += Qab4 +-,1828 # LI3IDE-01+—.H00E-D2 s 266E-D14-,322E-D2 227
# 0.5750 21.56 Te657
+= 0.0250 +=  0.61 4-.17640 ¥ JZTCE-O14—w&QUE-O2 «218E-01#—4 322E-02 227
8,50 4410 # 0.1000 9.33 2.138 LIk +=,390F-01 <372 -2 469E-01 226
¥ 0.2000 13.2L 3.034 179 = 150E-01 215 +—a 1B0E-01 226
¥ 0,3000 16420 3.728 ¥ o.l14 +=.110E-01 - 137 +—.132E-01 224
§ 0.4000 18.72 4,319 # »5IAE~J14-,460E-U2 ABTE-0Ll+~-,553E-02 226
# 0.5000 2096 44844 B 2 I4IE-01+—. 2TOE-UZ «413E-014=.325E-D2 226
# 0.5000 22.58 54324 ¥ 191E-01+—a1BJE-02 «2A0E-D14=221TE-D2 22&
# 0.7000 24.85 5.7TT0 A J105E-0L+-.1L0E-02 «128BE-U1+—4 13ZE-D2 226
# 0.8000 2664 e 185 ¥ 853E-02+=,15UE-02 «103E-D1+—a 1BOF-02 226
1150 474 # 0.0600 ba17 la222 H 44l +=.630E-Ul 728 +=a 104 226
LIRS Fili i) 196 Le576 H 2334 +=4.280E-01 +551 = 452E-01 226
¥ 0.2000 11.27 2.239 # 171 +=.11UE-01 «282 *-« 1B1E-D1 226
A 0.3C00 l3.82 24748 # +952E-0L+-.90UE-02 +157 +=a148E-01 226
i 0.4000 15.97 i.181 # +499E-014—.4lUE-D2 «B2IE-OL+—a6THE~D2 226
¥ 0.5000 17.87 .56%5 ¥ «31ZE-Ql+—, 2Z60E-02 WGLEE-~014—y 429E-02 226
¥ 0.6000 19.59 3.915 # «165E-0L+-4+150E-02 «2T2E-D1L¥~a 24TF-02 226
¥ 0.7000 21.18 44239 # J900E-(}2+-.9BJE-03 « L4BE-OL+—, 152E-D2 226
# 0.8000 22.466 44542 # L5S0E-02+~,TOOE-03 »FOTE-D24—~4 L15E-02 226
17.00 573 ¥ 001000 H.51 1.06T # L2302 +=.230E-01 + Thb +=,56BE-01 224
A 0.2000 .21 1.512 i3 +=. BBOE~Q2 +353 +=221TE=01 226
# 0.3000 11.28 1.855 # BB0E-GLl+~.TOUE-02 « 210 +=,173E-01 228
¥ 0.4000 12,04 2,145 ¥ w4BOE-01+~.460E-02 119 +=.114E-01 226
H 0.5000 14.58 22402 ¥ 2 266E-01+4=2240E-02 W5 TE-GLl#=y593E~02 226
¥ 0.6000 15,94 2.6136 # 159E-01+-. 1 A0E-L2 « 3TRE-}14+—, 321F-02 226
¢ Q.T000 17.27 2.852 # TE0E-U2+~-.Ll6DE-02 « LABE-Q1+-4395E-02 226
# Q.8000 18.48 3,053 ¥ «570E-02+~.530E-03 «141E-014+=,156E-D2 226
# 0.9000 19.61 34244 H «326E—02+-.370E-03 »BOSE-024+-a914E-07 22&
¥ 1.0000 2. 068 3.425 ¥ «13BE-02+-.220E~03 s 34LE-D2+=u543E-03 228
C0ll: PROTON COMPTON EFFECT e » 0.13 GEV} {CONT [NUED}
MZ2: 0.5383 GEY
M3: 0.9383 GEV
M4z 0.0 GEW
DIFFERENTIAL CROSS SECTION (T DEPENDENCE]}
2,00 GEV ¢ K < GEV 17,00
-T K E* 5 051G/ T REF
GEV®®2 GEV GEV GEys&2 MU BARNSGEV&E®2
i 0.0600 11.50 haléh 22440 #Da44l +-.630E-01 226
4 00800+ Uul200 5.00 - T.00 3.20 - 3.7% 10.26 —14.02 #O.448& +—,300E-01 227
¥ 0.1000 5«50 3.35 11.20 #0.424 = S40E-01 226
¥ 0.1000 B.50 4.10 l6.83 #0. 309 -, 3906011 224
¥ 0.1000 Ll.50 GaTh 22,46 #¥Ua334 +-a280F-01 226
¥ G.1000 17200 5.13 32.78 W0.302 +-a230E-01 226
# 0.12504- U.U250 5.00 - T.00 3.20 = 3.74 10.26 ~14%.02 #0.399 +=,230E~0U1 227
# 0.1500 5+50 3,35 11.20 0355 +=.300E-D1 2246
# 017504~ 0.0Z250 5.00 - 7.00 2,20 - 3.74 10.26 =16.02 #Ou244 +=,120E-01 2271
¥ 0.2000 G450 .35 11.20 #.225 ¥ 1TOE-01 226
¥ 0.2000 8450 4a 10 16.813 H#0.179 +—, L50E-01 226
# 0.2000 11.50 Yald 22+ 46 H0a171 +—,110E-01 226
4 G.2000 17.00 5.73 a2.78 HOa143 +—,A30E-02 226
# DL22504~ 0.0250 5.00 - T.00 1.20 - 3,74 10.26 -l4%.02 #U.173 +=+BUOE-0Q2 227
# D.2T50+= 0.0250 5.00 =~ T.Q0 3.20 = 3.74 10.26 —l4.02 #0.120 +- 2 6Q0E-02 227
#  0.3000 5.50 3.35 11.20 #0.141 +=a150E~01L 226
# 0.3000 8.50 4.10 16.83 HO.114 #-a110E~01 226
¥ 023000 11.50 Gt 22.46 WI-962E-Ql+-.900E-02 226
¥ 0.3000 174040 G473 32.78 K0, 85UE-D1+—. TOOE-02 226
¥ 0.3250+- 0.0250 65.00 - T.00 2.20 ~ 3.74 10,26 —144U02 HUL930E-01+-,500(-02 227
W UL3T50+- 0.0250 5.00 - 7.0Q 3.20 = 3.74 10426 =14,02 H0«690E=DL+=4S0UE-V2 227
N Q.4000 5.50 335 11.24Q WU, 648E—U1+—«560E-02 2264
#  0.4000 8,50 4.10 16,582 0. 53BE-01+—a 460E=D2 226
#  0.4000 11.50 4uTh 22446 Wile499E-01l+—a 4 10E-02 226
4 = NUMERTICAL VALUE FROM TABLE & = VALUE READ FROM DIAGRAM P = PRELIMINARY DATA

UNMNARKED CROSS SECTIONS, ANGLES AND T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHOR(S).
ANGLES ARE IN DEGREES; CM AND LAB ARE CENTER-DF MASS AND LABDRATORY SYSTEMi E¥ = UM ENERGY.



¥2: D.93B3 GEV
¥3: 0.9383 GEY

N4: 0.0 GEY
-7

GEvEs*2

#  0.4000
# 0.42504- 0.0250 5.
W 0.4T504— 0,0250 5.

¥ 0.5000

¢ 0.5000

¥ 0.5000

¥ 0.5000

0.52504= 0.0250 3.
0.5750+- 0.,02%0 5.
U.5000
U.6000
G. 6000
0. 6000
U. 700U
G TOO0
0.700U
U.Aa000
0, 8000
J.8000
Q.9000
L.0000

=

xR REEEL T TR

=T
GEWY#%2

0.2181 0.

N2: D.9383 GEV
M3: 00,9383 GEY
M43 0.0 GEV

RATIC OF CRCSS SECTICAS

K E* -T
GEY GEY GEVE®
Ga30 - 0,234 la22 0.1

M2: 0.9383 GEV
M3z 0.9383 GEV

Li

Call: PROTON COMPTON EFFECT {K » Q.13 GEV) [CONTITNUED)

CIFFERENTIAL CROS55 SECTION (T DEPEMDENCE)

Z2a00 GEV¥ < K < GEV 17.00

K E#® 5 D sIGsM T REF
GEV GEW GEyw%2 MU BARN/GEVE%2
1700 54713 32.78 ¥l 4B0E-014—-a460E-02 226
Q0 - 700 3.20 = 3.4 10a26 =14.02 W0.550FE-0Ll+—a&UUE-U2 27
o0 - T7.00 .20 - 3.74 10.26 — 14402 WO.420E-QLl+—+&NDE-D2 227
5.50 3.35 11.20 H0.410E-01#=+230E-02 226
B850 4. 10 1b.83 WDy 343F-01¢-,270E-02 226
11.50 GeTh 2246 AGLILZE-OLl+—, 260E~D2 226
LT.00 5.713 I2.78 O ZGEE~UL4—a 240F-02 226
40 - 7.00 .20 = 3. T4 LOu26 =14.02 ND.3ICE-01+--400E-02 227
0g - T.00 3.20 - 3,74 10426 — 14402 H02T70E-0Ll+—-.400E-02 227
550 3,35 11.20 A0 230F-014+-.410E-02 226
Ba50 4. L0 16&.83 #0.191F-01+—-a1BUE-02 226
11.50 G T8 22.%6 ¥Qu165F=01+—.130GFE-02 228
17.00 S.73 3Z.18 ¥0u153F=014=.130GE-D2 2246
8.5U 4410 16.83 ¥0alUSE-01+—. L LOE-02 226
11.50 4. 74 2244 HO.9U0E-02+-.2ALE-DT 226
17.00 5.73 3Z2.748 #OTEUE-Q2+—u L60E~D2 2248
8.50 410 16483 WOLB53E-02+—.150E-02 226
11.50 Gafd 2246 HUBS0F-024+~. TUDE-D 226
17.00 5.13 32.78 HUSTUE—U24+—s £30E-D2 226
17.00 5.73 32.78 WD.226E-024-43TOE-02 226
17.00 5.73 32.78 WO13BE-02+=.220E-03 226

0.T5 GEY « K € GEY  Z2.00

K E#* 5 0 SIGM T REF
GEV GEV GEW*¥2 Hy BARN/GEW®%2
T3 - da.78 Le50 = 153 2+25 — 2,34 U.432 +=-.432 170
Co11: PROTON COMPTON EFFECT {K > 0413 GEV) [CONTTNUEM)

FOR TRANSVERSE AND PARALLEL (TO THE PRODUCTICON PLANEF POLGRIZEN GAMMAS

THETA (MESON) A=S16G TRANSWERSE B=510 PARALLEL
®2 CHM LAB 1a=-Bl/{asB) A7LA+H) B
210 ¥ 90.00 75431 4= 354 +=.930E-01  w0.323 +=.465E-01  ULHTT
Cdll: PROTON CQMPYOM EFFECT IK > 0.L3 GEVI [CONTINUEM

Wéz 0.0 GEY
P = BARYON POLARIZATION ALDNG K{GAMMA] X PIMESONE
K E# THETA MFLON THETA BARYON P REF
GEV GEY CH LAB (L) L&B
Q.700 1l.481 £3 88.04+— 3.0 62.94— B3 2.0+~ 3.0 43.1%= 3.0 Pa-0.34%=,26 147
Q800 1-543 P3 8§%,0% 3.0 6laT+= 5.3 F1.0+= 3.0 42 1+— 3.0 Pa—-(a23+=,26 147
# = NUMERICAL WALUE FRDOM TARLE d = YALUE READ FROM DTAGR&M P = PRELIMINARY DATA

UNMARKED CROSS SECTIDN
ANGLES ARE [N DEGREES;

Sy ANGLES AND T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHOR{S}.
CM AND LAB ARE CENTER-OF MASS AND LABDRATORY SYSTEM: E* = CM EHERGY.

A+R )Y

=~ 465E-01

REF

LT4



GAMMA & PROTOM ~-> MEUTRON + P+

Clll:

¥2: (,9383 GEY
M3: 0.9395 GEV
M4z (.1394 GEY

K E* -T THETA

GEV GEV GEW#%2 CM

1.20 .77 0.0048 # Eul3

0.0080 ¢ A.10

C.0129 ¥ 10.31

0.01B2 ¥ 12.26

0.0245 ¥ 14.22

0.0272 # 15.00

Q.0317 ¥ le.2l

0.0481 4 20.C0

0.0490 # 20,18

0.0747 # 25.00

0.0T56 # 25415

0. 1067 ¥ 30.Q06

01078 # 30.172

0. 1440 # 35.00

01449 ¥ 35.11

0.18563 # 40.00

0. 1874 i 40.12

0.2332 & 45.C0

0.28%54 ¥ 50.C9

0.3892 ¥ &C.09

0.5250 ¥ TC.Q9

0.6590 # BC.CB

0.7974 # 90.09

1.5921 #186.00

l.21 1.78 L.3057 ¥128.50

1.21%= D.02 1.78 % 1.5843 ¥1e5.50

+- 0.0228 = 59D

1.22 1.78 1.2226 #126.20

1ubldd- ALTC.00-

Lab268 160,00

1.23 1.79 0.0009 #  2.50G

0.0032 # 5.00

0.0077 ¥ T.80

0.01l66 # 11.50

la%201 #137.70

1.57C1 W155.50

1. 6240 #la7.30

La23+- 0.02 1.79 5 l.6189 P1é6. 60

*— 0.023D +—  ba4l

L.24 1.79 0.0045 ¥ 6.19

0.0085 ¥ooaa.l7?

0.,0137 # 1d.40

G.0194 W 12,37

0.0260 H l4.,36

0.0337 4 la.36

0.0520 ¥ o2G.36

0.0802 # 25,37

O=1141 ¥ 30.38

0.1%37 ¥ 35.41

041986 # 40.45

0.2434 @ 45.00

Ja. 3024 # 5050

Oa4221 # 60.53

0.5545 ¥ T0.57

0.5950 # BU.59

0.8395% A 90.50

La24+= D.04% 1.79 3 1.465%6 HiaC.&0

- 0.0B26 =  H.9l

$ l.5k26 #15).60

= 0.0&17 = 9,01

1.25 1.80 1.38677 #129.00

1.5451 #164Ta20

la25+= 0,02 L.80 t 1.653% H165.70

+— 0.0232 = £.37

1.25 1.80 L.6T89 @#180.00C

1l.26 1.80 0-7595 4 B4.00

1.2825 Hl2L.B0

L.27 L.81 0.0052 B 6.25

o.008% ®  B.2%

0.0144 # 10.50

0.0204 #o12.49

0.0273 ¥ L4649

0=0354 # lé.52

0a0546 ¥ 20.55

0.0H43 K 25.61

0.1199 ¥ 30.68

Oal6l4% # 35,73

0.2084 ¥ 40.81

0.3168 ¥ 5C.92

0-4418 ¥ 61,02

Ja5792 # Tl.09

0.1249 ¥ Bl.14

0.8741 # 91l.15

1.28 l.81 0.2538 2 45.00

¥ = HUMERICAL VALUE FROM TABLE a

UNMARKED CROSS SECT1ANS, ANGLES ANC T vALLES ARE CALCULATED FRCM THE QUANTITLES GIVEN BY THE AUTHORIS).

ANGLES ARE LN DEGREES: CM AND LAR ARE CENTER-DOF MASS AND LABORATORY SYSTEM:

TOTAL CROSS

12

SECTIGN =

tk > 1.20 GEVI

NO DATA TO BE LLSTED

DIFFEREMTIAL CROCS55 SECTION

[MESON} D SIGFD T
LAB MU BARN/GEV**2
3.224% I9.5 +=2.05%
4,262 32.8 +—=1. 50
S.428 3z.8 +=la28
Ga%b0 32.3 +~1.97
T.50C 3244 +-1.89
T.914 28,7 +-. 868
84559 30.9 +=1.34
LUs59 3l.2 +-1,03
10.68 32.6 +=1.89
12.29 34.5 Ly 1.1:]
13.37 357 =2.13
16.02 EL T +-1.11
16. 09 4l.l +-3,00
18. 00 14,8 +-. 868
18.87 1T.7 +~2.92
2)atkh 2.0 +-1.58
21.71 1.3 +-a947
264,54 iT.1 +-1,97
274556 2546 +=1.58
33,75 15.6 +=1.50
40, 36 12.68 +—~1.34
4T 45 Te50 #~1.11
55428 L1 +-,.553
L8040 3,16 t—,31ls
#5400 Gabl =547
#152.0
+—12.02 A 5.Th = &T0
WB4, OO .17 t—af bl
2160, 58~
14d.0q S.41 +=,386
1.3023 4ba5 +=-3,13
2.606 41.7 +=1.71
4,068 IG.9 +=1,66
6005 24.5 +=1,53
#lu6. 0 T. 87 +=. 468
#LA4.0 8,33 +-. 535
#155a4 2.75 +=afll
WL52.0
+-12,01 ¥ 4.860 +~. 590
3.218 Jéa F-1, 00
GalhS 2844 +=-1.29
Ya413 2R 2 =l.Ub
baahh 2643 +=1,82
Ta4HA 290 +-1.T4
Be 540 2B.4 +=1.29
lU.66 0.2 +=1.74
13.23 4.8 +=2.04
1605 ELPE] +=2.50
18.82 Ads 3 *=2.57T
2Le65 28.6 +-, G048
249.26 ZheB +=2.57
27.50 2U.T +—1.2%
33,67 15.0 +=1,136
40,27 B.09 +-,983
§7.35 4a92 +=.832
994 L& faldr #=a 5%
#109. 5%
+=-12.58 LI Y1) +=. 750
Hl27.5
+=14.58 4 3.30 =630
HS&.00 Gg 27T +=.524
1200 Gekf +—a T4G
#152.0
+-12.01 ¥ 4.05 =410
180.0 3. 14 =g B4T
49.T1 2.82 +-, 645
#8400 2. 82 =y 445
3.222 2.1 +-1,.76
44255 24,41 —=1,17
Se4l9 243 +=-1.03
6a452 24.3 +=1la6l
Tad92 2h.4 Ll PY-11
8,552 24,7 =117
10.07 EI/ S +=1l.76
13.35 34,0 +-1.91
16,07 28+6 +=2.42
168. B4 32.7 +=2. 6%
21.68 2649 +—,907
27a52 LB.5 +=1.25
33.71 11-5 =1.17
40.31 7.99 +—-1.023
4T bth 4455 +—-oBBO
55,21 418 LEE 1]
24,09 23.2 #-1.60

= NALUE READ FROM ©

TAGRAM

(0 SIGSD THe{S—Mek k2

MU BARN®GEy**2

201 .
166,
167,
lé4.
164,
Léfs
157,
161,
165,
175.
18]1.
175
209,
177.
131.
162,
158.
L88.
130,
T9.2
L |
38.U
2Ba%
16auU
23,48

29.6
Loyt

2.5
248
222a
165,
131,
4149
Al aty
l4.7

Phe S
196,
154,
153,
143,
157.
L56.
163.
188,
164,
164,
155,
143.
112.
81.1
43.8
2646
22.9

alet

£4.9
23.5
30.1

22a3
17.3
15.7
157
182,
£37.
137,
136,
144,
140a
173.
193.
162
196,
153,
L05.
b5 %
45 %
25a.8
23.7
134,

+=104
+=Ta. 00
b4 40
+=10.0
+=-9,61
+=b .40
+=6. 80
+=5.20
¥-9.61
=g, 40
+=10,.48
+=h.60
+—15.2
=4 &l
+~-14.8
+=8.00
+=&4 . B0
+=10.0
+=5.00
=T, 60
+=6. Al
+-5,460
+=2. R0
+=1.60
*=2.82

+~2,02
+=1b.7
+-10,2
+=B8.%6
+—8.14
F=3.606
¥-2.85
+-3.26

r=3.14
+=10.2
+=6H.96
+-5.73
+=9, 843
+=9,42
=B, 96
+=9,42
#=11.1
+=13,5
+=13,9
+=4.91
+~13,9
+=5H.96
+=T. 37T
+=5.32
Fmh, 50
*=2.45

+=4,06

+-3,41
+-2,088
4,12

+=-2.26
+-2.4T
+-Z2. 48
+=2,48
+=10.0
+=b.bb
+-5,63
=9, 16
9,16
+=h.bb
+=10.0
+=10.8
+=13.7
+=15.0
+-4.58
+—T.08
+=5.66
+-5,483
+=5,00
+=2.50
+=9.21

P = PRELIMINARY DATA

Ex = CM

ENERGY.

D STG/D OMEGA {CW)
MU BARM/STERAD

5.01
4alB
4alhh
4209
4210
d.64
3.92
4.03
4413
4.37
4452
4a 36
S5a21
hadt]l
Ga TT
42086
396
4,70
3u24
1l.598
late2
« 950
2710
500
« 590

FEEEIERELDATATTREETT R TR TR TR

+ 735
«410

-

+ 703
6,09
545
4e0%
3.21
1.013
1.09
380

oo B oI d

802
4eTH
EP e
.73
3.48
3.8%
3481
3.9%
4458
401
4400
1.78
3.50
274
1.98
1.07
« 650
« 560

EITETRELETT ERX R EDT TR E G

LaQl

1«10
B 4570
¥ .T30

541
420
« 380
=380
4438
3.29
3.29
3.31
3.46
3.37
4,15
4e63
3,90
4okl
.67
2a52
1-57
1.09
«&20
«570
3.20

R T HAETREEERLDRCTETER B

+=4 260
=190
=, 160
+-,250
=, 240
+=,110
+=4 170
+=,1130
=y 240
~—,110
+=,270
=, 140
-4 380
+—-.110
+=4370
+-4 200
=.120
*=.250
+=, 200
+=, 130
+=.170
+=a 140
+-a TOOE-D1
+-,400E-D1
+-, T00E-01

4=, H58[—-01
+-,600F-01

+~.500E-01
=410
+=. 250
r-.220
#=. 200
+=,900E~-01
+=.TOOF=-01
+-, 800£-01

+=.TI2F=01
=, 250
+~ 170
+=.140
-, 24Q
+=,230
+-,.170
- 20
+-.270
=, 330
+—a 540
+=.120
+= 4 340
+=,170
+-.180
+=-4,130
=L 11lu
+=, 600E-01

=, 991F-01

+= . BIE-01L
+-, TOOF-01
+-+100E 00

+-,5408E-01
*-.600E=-01
=, 6Q0E-Q1
+-,600E-01
+= o 240
=, 160
=140
+=,270
+=2220
+-. 1640
=g 240
+=-4260
+=, 390
+= . 350
=110
=170
=140
+=. 140
+=-4.120
+=, 600E-01
+=.220

242
14
ELS
4
34

15&

156

156

230
176
176
176
176
176
176
176
176
iTé
176
176
tez
176
176
17é
176
176

230

230
156
156

23g
229
156
156
176
176
176
i7s
176
176
17%
176
176
(4]
176
L7
178
176
178
17Té
182

+ = FOR OETATLS SEE REFERENCE



12

CLlil:z GAMMA + PROTCN —-> NEUTROW + PI+
MZ: 049383 GEV
F3: 0.9395 GEY
M4z 0.1396 GEY
NIFFERENTIAL CROSS
K £+ =T THETA (MESOND 0 sT
GEY GEV GEY*¥2 M LAR MU BARN
La2B 1.491 1.5119 #138.30 H106.0 5.52
1,284 Q.04 1.81 t 1.5347 #l41.00 K105.5
+= 0.0846 = B.84 +=12.59 LI TRA"
$ 1a5307 #152.04 HLZT.5
= 0.0621 = Be92 +-14,.99 # beB6
$ 1.7057 $l65.80 W152.0
+- 040235 - Ha22 +=-12.01 # 3,51
1.29 l.82 L6724 #i55.50 4l34.0 5.97
l.T486 24B80.00 180.0 1.51
1.30 1.82 l.3418 #121.20Q HB4 .00 2a63
la4439 H129, 60 ¥54.00 3.63
1.62%4 #147.70 #120.0 5.98
la32%= 0404 1.83 t 1.83448 Hlal.40 #1C9.5
*= 0aGH6S = B.,TH +-LlT.65 # T30
$ L6588 #152.40 #l27.5
= 0.06413 *—  H.B4 +=15.00 06,22
$ l.7T48 FL65.90 ALSZ2.G
*= (.0240 = Ge26 +-1Z.01 A 3.20
1.22 1.83 1.TET4— TLTL00- a160.02~
1.8010 18u.00 1301 3.3
1«33 1-.84 1.5934 A13B.8C AlLELL 5.04%
i.34 L.84% 00314 ¥ 15.00 Ta610G 20.1
0«0554 ¥ 20.G0 1G.18 24.5
0.0B61 H 25.L0 12.78 25.8
01231 # 30.00 15441 25.7
Gelbel 4 33,00 1805 2443
0.2148 ¥ oad.00 20.82 23.1
1,368 0.04 1.85 t labbbA H#l41.80C #109.5
+- 00813 +=  B.&9 #-12.99 A 5,74
1-.36 1.8% 1.7307 #148.20 #120.0 44 TG
la3a+= Ua0% 1.85 5 La7648 4152.E0 #leTa5
t— D.08654 +=  Ba15 +~-14,95 # 5.75
4+ 1.B438 Aleés.10 #l52a.LC
+= Q.0244 = S.1% +-11.99 H 2.85
1.37 1.8¢6 0.0410 o250 1.253 29.3
[PPLER i S.00 2,507 2baT
0.0144 # LU=l 5.021 1H.0
le404- D.04 1,87 $ 1.7335 142426 H105.5
+- 0.0902 = H,E2  +-13.0L0 B teld
$ 1.8345 H14%2.50 #1275
+= [.0668 #= B, &T +-16,98 4 5.71
$ 1.9129 #lésa20 15240
+— 0.0248 = £.13 +=-11.%8 4 2.64
1443 l.8% l.5792- ALTCL00= RLEG.45-
129944 18G. 00 16800 1.97
ladfe= 0,04 1.89 $ 1-8045 Hl42.50 #1055
- 0. 0919 +=~ BS54 +-12.99 K 5.B6
$ L.903% #153.70 AL2Te 5
+= 0.0679 = + 59 +-14,.99 4 5,62
% 1.9829 #leba30 H152.0
t- D.0257 #=  H.07 +-11.6% ¥ 2.086
1-48 1.91 0.0355 # 15400 7.338 19.3
0.0829 4 20.C0 S«B17 168.9
00976 # 25.00 L2.32 20.0
Qa13%6 H o3G.00 l4.B7 17.3
CalBB4 ¥ 35.00 1Ta%% 16.3
02437 # 4000 20,05 la,T
la4B4— 0,04 la51 t l. 8750 H1l42.9C H1lU.5
= 0.0914 +=  B.40 +-12.98 4 3.85
$ L9730 #153,.5C #1275
+= 0.0691 #=  E.51  #-14,99 ¥ 3.86
§ 2=0530 KlEk . 40 HL52.C
#= 0.0256 4= 6.0l +-Ll1.58 LTS -3
1.52 1.93 D.00L1 # 2.E0 la20¢ 37.¢
00042 # Gaud 2a413 281
0.0C052 # Ta0U 362l 2%.9
Ga01l64 ¥olGauu 4. E32 17.2
0.0252 # 12440 5998 15.8
1.52#%— 0.04 la93 $ la9431 #Lan,20 #11Ga5
+- De0931 -~ B34 +-13.00 # 3,92
§ 2.0421 Kl53.80 W127.5
= 0.0702 = Had4d +-14.39 # 3455
$ 2.1241 #léb . E0 al92.¢
+= 1.0259 ¥~ 5,55 +-11.99 4 1.14
leSE+= 0.D4 L.95 $ Z.0151 Bla4.:2Q #111.C
- U.08563 = T.n0 +-12.00 i 3,84
$ 2.11110 #154.00 1275
+= 0.0712 #=  B.3E +-154.87 # 2.8B4
& 241951 Kle6.70 #152.0
= 0.0263 +=—  5.89 +-11.56 4 l.32
l.56 1.495 2.2077- dlIC.00= AlB8.78~
242246 180.00 1280.0 -« 599
letO4= 0,04 1.57 $ Z.0822 BFl44.50 K1ll.G
+- 0.08T7 +=  F.54 +-11.99 ¥ 4.10
$ 2.1812 #154,.20 12T 5
= 0.0722 - A.2% +-14.98 # 2.22
4 2.2662 #166.20 #152.0
+- 0.0286 - B,8% +-12.00 4 1.0
# = NUMERICAL WALUE FROM TABLE i = WALUE READ FROM DIAGR

UNMARKEC CROSS SECTIONS
ANGLES ARE IN DEGREES; CM AND LAR ARE CENTER-NF MASS AND LAB{RAT{RY SYSTEM;

ANGLES AMD T

ik > 1.20 GEV)

SECTINN

CCONT ENUED )

G/D T A0 SIG/D TH¥(S-—MERZ)aw2
My BARMGEV#®2

FGEVER2
+-a 6583
= T20
v=, 56U
+=-.330
+=,503
+=a431
+-a427
+-. 569
+~. 054
-, 760
+=. 530
t=, 28U
=219
+=.FEU
Ly -1:E
= TE3
t—. 616
t~.A21
+-,616
+-.890

LTIt
F—a 940

+—4 510
+=. 250
+=2.93
+=1.20
+=1l.06
+=, BRI
=, 510
+-4 250
+-,189
=L HTO
+=.510
=, 220
r—a 124
+—a547
+-lal3
+-a483
$-au22
=a 422
+=.320
+=a 250
+—a 140
+#-2.51
+=1,59
#=1.23
=817
#=1.11
+=-.33C
t~. 240
+#=y 110
=, 400
+=.220
=L 14U
+—.565F-01
+=.520
+=. 260

t=a. L2

AWM p =

31.8
3A.T
3.8

20.3
36,0
B.84
157
2l.8
5.6

44a 8
38.2
2L.1
2043
3la4
127
155,
163,
1624
154,
l46.

3T.4
EI'0Y-]

274
18.6
194,
176.
119.

4245

42.8
Hlel
15.0
149,
lab,
L55.
134,
L26.
114.
29.7
29 .4
13.0
Icl.
228,
1%%a
140,
129.

31.9

32.9
2ha3
1.3
5413
37.0
2. G

9.01

PAFLIMINARY DATA
YALUES ARE CALCULATER FRCM THE QUANTITIES GIVEN BY THE AUTHOR({S).
E#*

¥=3.77
4,15
+=3.21
+-1.90
+=2.95
+-2.53
t—2454
«=3.39
+=5,.08
t=4.56
+-3.25
+-1.72
+-1.28
+-4.73
+=44.33
+=h .10
=289
+=45,.19
+-3.89
+-5.613

+-4.30
t=bel2

+t-3,32
+=1,69
+-17.3
+=T7.92
+-T7.04
=489
+=3,52
+—1,73
+=1.346
+~4. A0
+-3,72
+-1.61
+-5,58
=iy 19
+=T.91
+=3,72
+—3.26
+—3.26
-7, 47
*=1,93
+=1.08
+=2Leh
+-13.8
+~9. 97T
+—ha65
+=3,02
+=2. 68
+-1.9%
+-.895
+=3.43
+—1,69
+=1.20
- 434
+=3.79
+=Z A%

+-1.08

(M EMERGY.

L]

D SIGFN NMEGA (CM)
MU BARN/STERAD

¥

= = w B

AR REE T ED

R TE ™

F o ]

« TED
+922
944
«483
+ B30
2210
370
510
« 840
L.05%
«B91
+ 470
-l T
« T30
2493
3.58
.77
3.75
31,55
.37

wA54
£ 700

«B55
s 424
4a41
4a01
2«71
351
«BAl
<408
£313
+937
- 899
330
3. 20
3.13
.32
2a87T
Z2.T0Q
2ebh
NEL
639
+ 280
64
4. A1
4.09
294
2471
+BTL
608
« 195
«6T3
+502
EL
106
« T4
« 405

183

+= . 00E-01
+=-.3F1E-01
+-.TT1F-01
-, 454E-01
=, TOOE-Q1
+=.600E-01
+~ ¢ BO00E-01
+- . BO0R-0L
=124

+-,109

+-,T59E-D1
+=.401F-01
4=, 300E=-01
+—.110

+=,100E OO0
+=. 114

+-.300F-01
+—u120

+= . FOUF-01
+=.130

-, 982F-01
+=4 140

+-.T59E-01
+=43BTE-01
=, 440
+=. 184
+-. 160
+-,105
=, TATE-O1
+—o 384F-0)
+=4 300DE-01
=, LOT
+—,B16E-01
+-4352E-01
+—al20
+=-2200E-01
+~.170
+~.800E-01
+-a 700F-01
+=. TOUE=-01
+-.530E-0L
#=.414E-01
=, 2A2F=-01
4= 430
= 290
=, 210
*=, 140
=190
+=4565E-01
+=.411E-01
+-, LE8E-01
+=,708E-01
+=-4.389E-01
t=a 248E-01
-, L0GE-01
+=.T6TE-OL
+=,475F=01

+— 4 219E-D1

230
230
156
229
156
156
156
230
230
230
242
156
24
24
24
24
24
24

230
156

230
230
34
14
230
230
230
242
230
230
236
24
24
24
24
24
24
230
230
230
34
34
34
14
34
230
730
730
230
230
230
242
240
230

A3

FNR NFETATILS SEE REFERENCE



Clll: GAMMA + PRODTON --3> NEUTRON + PI+ (K > 1.20 GEVI {CONTINUED)

MZ: 0.9383 GEV
M3: 0.9395 GEV
Mét O.1336 GEV

DIFFERENTIAL CROSS SECTION

[3 E¥ -T THETA EMESAN) D SIG/D T {0 SIG/D TI*®[S-M¥RZ)%%2 N SIG/D DMEGA (LM REF
GEY GEV GE k2 CH LAR Mli BARNSGEW®%2 M) BARN*GEV#H*2 MU BARM/STERAD
l1e62 1.58 0.0398 W 15.00 T.0%92 1843 -, 755 16%. #=6,97 # 3.00 =g L &0 24
0.0704 ¥ 20.00 9.490 L4.06 +-. 485 135, #=4,48B # 2.71 +-4200F=-01 24
0.1091 # 25«00 11.91 15.5 +=4755 143, +=6,97 ¥ 2,87 =, 140 24
G.1562 # 36G.00 14,38 13.1 =377 121 +=3,49 # 2.43 +=-, TO0E-O1 24
0.2109 ¥ 35.00 16488 Lo.9 +-.323 101, +=2.599 # 2.01 +—, 600E=-01 24
0.2728 ¥ 4G.00 1944 Aab8 +-.216 80.2 +=1.99 # labl =, 400E-01 24
023415 K 45.00 22,08 5.66 +-.593 52.3 =548 #1.06 —,110 24
lab4+— G.04 L.5% $ 2.1512 #1444 80 #Lll.0
+— D.0890 = T.48 +-11.99 ¥ 244 +=4330 23.1 +=3.13 . 459 +-a621F-01 230
$ 2.2512 W154+40 #127.5
#= 0a0T32 += H.22 +-14.99 b 2.33 m o 240 2241 +=2,27 + 439 +-.452E-D1 230
$ 2.3362 H1l67.00 #152.0
= 0.02T0 4= 5479 +-11.99 # 4960 +-,120 F.09 +—1.14 +181 =, 226F=01 230
Lu65 1.99 2.3669-  A1TC.00- E15H8.34-
2.3851 180400 18U.0 #3217 +=u4356-01 A, 04 =417 & »6QZE-0l4+=.B25E-02 242
1.66 2.00 0.0012 ¥ 24%0 Llalées 33.5 +=2.61 azs, =254 M 6.40 +=,500 £l
Us D046 4 5.00 2.333 27.2 #=1.20 264, =11.7 ¥ 5.21 #=.230 34
0,0103 #  7a50 3,502 22+4 +-1.15 217, +=11.2 ¥ 4.28 +=,220 34
0.0183 W 18400 4,674 17.8 +—4 5889 173, +=8,63 #3641 =, 170 34
l.6A+— (.04 Z.01 $ 2.2193 #145.10 #111.5
+— 0.096T += B.01 +-12.93 ¥ 239 =4 500 23.8 +=4,97 LYY +=.9TOE-0L 230
& 2.3213 #1544 7C ¥L27.5
4~ 0a0742 = B,15 +~14.99 i 1.57 +=. 190 15.6 +—1,89 »305 =, 369E-01 220
$ 2.4013 B167.10 H152.0
4= 0.0273 +- E.73 +~11.98 4 .BBD +=. 110 .76 +-1,09 .132 +=-,213E-01 2130
1.724= Da04 2403 § 2.2884 HLl4a5.40 #11l.5
+- 0.0%81 = Fa95 4-12.93 Ho1.82 +-,230 20.0 *=2.%0 383 += 459E-01 230
4 2.3914 #154.50 #127.5
= 00,0751 t= HBaCH +-14.98 ¥ l.87 +=.220 19.5 =2,29 372 = 439E-01 230
t 2.4794 H167.20 W152.0
4= 0.0276  +— 5,68 +-11.99 ¥ .552 -4 6BOE-D1 5.75 =, 708 «110 +- 4 LIGE=01 230
1.75 2e04 2.5446—  AlTC.00- Z157.86-
2« 5641 180,00 160.0 » 321 F- a4 O4E-D1 3a46 =, 436 # »6B55E-014-,0825F-02 242
LaT64= 0404 2.05 $ 2.3584 H145.17G #1115
4= 0.0994 4=  T.89 +-12.95 # 1,46 +=4 180 12.7 +-1,96 »238 += . 370E-01 730
$ 2.46Ll4 #156.10 #127.5
#= 0.0760  += 8,02 #-14.98 ¥ 1.09 +—, LUUE 00 11.9 +=1.D9 2224 +-,205F-01 230
t 2.5504 H167430 #i52.0
= 0.0279 #= 5,63 +-11.98 #4469 +—a BO0E-UL %.90 +=ab54 fF22E-014-.123F-D1 230
1.77 2,05 0a0443 # 15.00 GaB58 15.9 +=2 677 1754 =T 4h # 3.28 =140 24
0.0784 4 20,00 9.173 14.0 +-a387 155, =4, 27 A 2490 +- . B00F-01 24
0.1218 H 25,00 11.52 13.1 +-a338 165, ¥=3,73 B 2.72 +=, T00E-D] 24
0alT42 # 30,00 13.90 11.4 +=4 290 1264 *=3,20 # 2.36 +-, 600E=01 24
0.2351 # 35,00 16,32 Ba60 +=4290 94.9 +=1,20 H l.78 +=,400E-01 24
Da3042 # 45,00 18.80 baT2 =193 T4al +=2.13 W 1.39 =, 400E-01 24
0.3808 ¥ 45,00 21433 565 +=e 290 2.4 +-3,20 #1.17 = 600F-01 24
1.80 2.086 0.0013 #  2.50 1. 130 26n4 +=1,33 301 —15,1 # 5.58 +—, 280 kLS
0.0051 # 5.0U 24261 26e 4 +=1433 Ul +-15a1 4 5.58 =, 280 14
Ca0114 # 750 3.394 20.1 +-, 900 2304 +=10a3 B 425 +-.190 4
0.0202 # 10.00 44530 17.1 +=4 900 1964 +=10.3 i 3,62 +-.190 34
0.0351 # 13.20 5. 988 15.8 +-,758 180. +~Bab4 H 3,34 +=4 160 k13
1,804~ .04 2406 § 2.4345 H146500 FLLL,S
+- (.1l007 = T,83 +-12.98 4 la23 -, 180 14.0 #=2,05 260 +=,IBDE-0] 230
$ 2.5315 #156,30 #127.5
= 0.0DTES  += 7,96 4-14.98 ¥ L.05 +—, LOOE Ou 12.0 +-1.14 $222 +-4211E=-01 230
L.804= 0.08 2a06 5 2.6215 K167 .40 152.0
= 0,0281 0 5,59 +-11.91 ¥ 471 +=a620€-01 5,37 =, T07 GO0t +-.131E-01 230
l.84+= Q.04 2.08 $ 2.5005 #146.30 #LLl.5
4= (21019 4= 7,38 +-13.00 # 534 =190 6437 4=2,27 Wl16 =, 412E-01 2130
$ 2.6015 186,50 #l27,5
+= 0.0778 = 7.89 +-14.95 4 .Bl0 +=a 110 9.6é +-1,31 »176 =, 236E=-01 230
t 2.6525 ¥LET.50 #152.G
+~ 0.0285 = 5,54 +=11,97 H o467 +es TROE=Q1 5.57 +=,930 «101 =, 169E-01 230
1.85 209 2.7230-  B17C.00- &157.36-
2.T4329 180.00 1800 «450 +-, ITAE-0L 5243 =, 455 2 »9BIF-0OL+-,H25E-02 242
150+ 0.08 2+11 % z.5051 B166,70 #111,.5
+= 0.1037 4= T.T0 +-12,98 f .85 +=,990E=D] lUek 1,26 «183 += 4 223E-01 230
$ 2.7081 #155.90 #127.5
+= 0.0790 #= T.Bl +-14,5% ¥ +810 +=a TOQE-ULl  T.75 =, 890 4137 +=o 158E=01 230
$ 248011 H167.70 #152.Q
+- 0.0288 = 5,47 +-11.%7 ¥ .213 - 440E-01 34T +=.559 E1SE-01+=a991E-02 230
1.93 2412 2.8663-  BL7C.00- &157.01-
2.6882 180,00 18040 +318 +=.AB9E-01 el +=.4T1 3 . T3I0E-0L#-.B25E~02 242
L.97 2. 14 & 0,1370 24484 16.97 3 12.6 +=2.09 172. +=2846 2497 =, 492 21
@ 0.1770 28. 30 12.565 B 9.10 +-1.71 124, #=23.4 K =403 21
1.98 2. 14 0.0508 # 15.00 64560 12.6 +=a633 174 +=0,74 ¥ 2.98 +-. 150 24
0.089¢9 4 20,00 Aa778 12.1 t=.295 167 +=4,08 4 2.87 +=, TOOE-D1 24
0.1396 W 25400 1i.02 10.4 +=,253 144 +=3.49 [ =, 600E-Q1 24
0s1996 ¥ 30.60 13.30 Babi #=,211 119, +=2,91 # 2,04 = 500E-01 24
0.2694 ¥ 35,00 15.63 692 +-, 253 9545 =3, 49 Ao lebt =, 400E-01 24
0.3485 ¥ 40,00 La.00 5.02 =, 127 69.3 +=1,75 i 1.19 +-, 300E-01 24
Oe362 4 45,00 2043 4422 =,127 5842 #=1,75 ¥ 1.0 #=,300E-01 24
1.584= 0.08 2.14 3 2,7453 #Ea7,20 #111.5
+= 0,1061 4= Tab0 +=-12.99 # «354 #=,650E-01  4.89 +=,097 wBIAE-01+-.154£~D1 230
$ 2.8503 4156430 Hl27.5
- 0.0806 = Tab9 +-14,94 ¥ 420 +=4.50UE-01 5.80 =, 590 «994E-014=,118F-01 230
52,9453 #167.80 #l162.¢
+= 0,0294 #= 5,39 +-11.99 # 254 +=,430E=01 3.51 +=, 594 WBOIE=014-.102E-01 234
# = NUMERICAL VALUE FROM TABLE 2 = WALUE READ FROM DIAGRAM P = PRELIMINARY DATA $ = FOR DETAILS SEE REFERENCF

UNMARKED CROSS SECTIONSe ANMGLES AND T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN 8Y THE AUTHORISI.
ANGLES ARE IN DEGREES: CM AND LA® ARE CENTER-DF MASS AND LABORATORY SYSTEM; E* = CM ENERGY.



GAMMA + PROTON ==> NEUTRON + PI#

Cll1i:
M2: 0.9383 GEV
31 0.,9395% GEV
M4z 0.1396 GEV

K E#® -T THETA

GEV GEV GEVE*Z oL}

1.99 2«15 UaI0L5 # 2«50

Q0.00587 #  5.00

0.0228 # 1o.uu

0.0433 # 13.80

2404 2417 3,0638- A1 70.00-

3,0872 180.0GC

2a064= 0,08 Z2.18 $ i.BB54 ¥l4ata 1l

+— Qal083 = T.50

5 2.9924 156,70

+= 0a.0821 = TaB58

1 3.0904 #168.00

= (.0299 - 5.30C

2alé+= ULOB 2.21 $ 23,0350 #145.10

+= 0.1242 = B.4b

$ 3.1355% #LST.10

+= (.0835 +—  Taul

$ 3.2345 ¥L68.20

+= 0,03D3 - .22

215 2a22 3e2615- 17C.00-

3,2865 180.U0

2.18 2427 0.0018 4 2.50

Ga0064 ¥ 5.00

0.0254 4 LG.O0

Q.0570 A l5a.00

0.0570 # 15.00

Cal008 4 2G.00

0.15466 ¥ 25.L0

0.2239 # 30.0C

G.3022 4 35,00

C.1909 # 40a00

V4894 H o45.00

0.5%58 # S5C.00

Z.224— 0.08 2425 % 3.18le #145,80

t~ 0.0%98 +-  bub5

£ 3,2808 #157 440

= D.0B4Y = 7.37

$ 3.37%6 #1eAa 40

+= 0.0308 *= 5,15

-1 2.25 I 42 b4~ Z1TC.00-

3.4506 180, Uy

2+304= 0.08 2.28 t3,23227 Wi5C.1¢

+- 0.1015 =  ba56

£ 3.4227 WLETTC

+- 0.0862 = TL2T

$ 3.5247 H16B,£Q

+—- g.0312 = 5,07

2.8 2431 0.0018 & 2.50

0=0071 W 5.00

0.0282 ¥ 1040

D.0632 4 15.00

Q.0632 ¥ 15,00

0.1118 # 20.00

0.1736 # 25.0C

0s2483 ¥ 3G.0D

0.32351 4 3I5.00

D.4335 ¥oag.ou

0.5428 i 45.00

0.56619 4 50.00

2.38%= Q.u8 Za3l 5 3, 466S K15C.4C

+- G.lGQ31 =  hu48

£ 3.5478 #158.00

= 0.08T4 = T.l8

t 2.6869% H1EH A0

+- 0.0316 += 5,01

2attl 2a32 J.7322- TLTC.00=

3.7608 180,00

2.b4b+= 0.08 2434 $ 1L.0540 415180

+= . 1033 +=  h.38

£ 1.7120 Hl58.420

+- 0.0888 +-  7.09

$ 3.BLl50 ¥168.%0

+- 0.0320 = 4,54

2451 2436 2 0.1260 26.5%

i 341710 24404

3 DeZ220 2Tu45

d Y2750 Aa62

£ (a3230 13,26

2+53 2.37 3.9501- g1 TU.GO—

3.598C3 18040

2.54+—~ 0.08 2.28 $ 3,75T1 #15l.40

+= 0. lO%E = B30

i 3.857L #158.50

+= 0.0897 #= 7,00

t 3.96l1 #leG, L0

+- 00,0323 = 4,87

260 2.4 0.0020 ¥ Z2.5C

C.D0TH ¥ 5.00

G.0312 ¥ l0.00

§ = NUMEREICAL VALUE FROM TABLE d

AWBLES ARE TN DEGREES; CM AND LAB ARE CENTER-OF MASS AND LABORATORY SYSTEMi Ex

15

DIFFERENTIAL CROSS SECTION

{MESON] o sIG/D T
LAB MU BARN/GEV¥®2
l.086 2047 +=1ls51
2a174 20.0 +-, 797
49354 15.1 +—a.afl
£.015 13.8 +=, 529
3156452
180.0 =286 +-a336E-01
#llla5
+—~12.95 H 429 +=.BBUE-DUL
#1275
+=14,913 W L2TC +-,300E-01
#152.9
+-11.99 ¥ 268 +=.290E-U1
Hil2,5
+-14.95 4 365 = 4 IGE-01
Hl2Ta5
+—14493 4 .250 +=, 30UF=-01
#l152.0C
+=11.98 ¥ 259 +=.290E-U1L
al5é.C3-
L8d.0 «317 #-.315E-01
L.Cat 13.4 —1l.0u%
2.095 15.8 = BAEE
4157 120 +=. 602
6a311 Ga78 +—, 429
6a311 9«78 - 639
g b4E .18 =226
lU.51 B B4 +-u 226
LZ. 80 Falll +t-.263
15,086 5. 34 +—. 188
L7.33 .91 +=all3
L3eaT 2459 +-.T52E-01
22,08 1,43 - 263
All3.n
#=12.00 i 4356 +-,5TLuE=-GL
HLET.5
+=14,5¢& W w260 t= HULF=0]
4152.,40
+-11.9% B 275 +-43HUE-U]
3l55. 64—
180.40 « 356 #-.300E-01
Kll3.C
#=11.97 ¥ 310 F=u540E-0L
#12T.5
+—14.913 4 «312 +-4WE-UL
K152.0
t—11.%7 ¥ W 244 +-, 280E-01
1.014 14.9 +=1.19
2.021 1G.7 +=a 5473
G.049 Badrd +aph]
5. 08% TaT3 +-.339
6,085 Tad2 L §:1¢]
Ba148 TR +=. 203
10-23 5.8C . 170
12,35 Sel2 +-.170
14451 3.53 +-.l02
le.T2 215 +-.102
LB.95 la57 t=—.&THE-UL
21.32 ta39 F-alid
4113.0
+=-11.9% A L2132 +-.4890E-01
#127.5
14,58 4 2277 +=, 2TOE-0L
¥ls2.C
#=11459 H o262 = 2T0E-G]
G154 52-
18u.U 307 +=. 2THE=-D1
#113.53
+=12455 ¥ £232 =2 330E-0]
K127.5
+=14,55 279 +=u ZBUE~UL
¥152.0
+—=11.57 H 2231 +-, 260F-01
A. 211 i 5.7 +=l.04
Fublé 2 4.1% =a90U
11.02 A 2.99 +=a 350
12.35 i 3.85 —1.32
13.46 i 3.68 +—1.04
dlada42-
18U.0 + 276 4+-,260E-01
¥113.5
+=-11.99 4 260 +— 370601
#1275
+-14.495 # «258 +=, A5UF=-LL
#152.0
+=11.94 #1914 4=, 230F-01
5736 L3.4 +-. 765
1.948 9.05 +-. 306
3.9u2 Tale +-.367
= VALUE READ FROM CIAGRAM p =

1K > 1.20 GEW!

{CONT[MUETD

{0 STG/D T)#ES-Me52)8%2

M) BARNEGEY®®Z

289,
213,
21l.
133,
4a19
Gabl

403

PRELIMINARY DATA

#=21.1
+~1la1l
¥ 36
+=8.77

4=, 592
+=1.31
- b4
=433
+=. 693
=484
YT

+—,513
+=18.3
+-14.5
+=1G. 1
+-8,18
+—10.7
+-3,718
+-3,78
=441
+—4.15
+-1,89
t—1.26
=441

+-a QBT
Ll -E L
t-. 5659
+—,531
+=1.01
+-. 801

+=.522
+=23.7
+=lu.8
+=B.79
+=6H. 7B
+-15.6
+—4e 6
#=2.38
+-3,3A8
+=2.03
+=2.03
+=1.35
+=2.03

= 97T
+=. 529
+=,52%
t=. 554
+=a 103
+-, 59T
+-+ 554
t-23.1
#=20.0
=23
+=29.3
=23.1
+=, 587
+—. 841
+-. 7595
+=.523
¥=18.2

+-7,28
—H.74

= LM ENERGY.

%

0 516/ OMEGA (CMY
MU RARN/STERAD

¥ 4.94 4=, 340
¥ 4,77 +=.150
B 3.61 *—a160
# 3.30 +=.150

@ «TCIE-01+-.825F-02

108 +-.218F-01
s TOF=01 4=, T4BF-02
«H6OF=Ul4=,T20F-02
«TR2E-Ul4=,112E~-001
«B4IF-(U14~,TT9E-02

«HTVE=Q14=,T53F=-02

A «HZIE=QLl¥=,825F-02
* 5.20 =,290
B 420 =230
W 3.1A8 +=, 160
#2460 ¥~a 130
B 2460 -, 170
H Zats = 600E-01
¥ 2435 - 60QF-01
# 1.84 +=,TONE-01
H 1.42 =, %00E-01
4 1.0% +=.300E-01
W 650 +=~,200E-01
H «3R0 +=.TOOE-GL

«IHHE-01+—~,1558F=-01
«TOSF=01#~, 109E-01

s THEE~-014=, 103E~-OL

LH

+STTE-Oi1+~,B25E-02
s ATTE=0O)#~, 153F-01L
«HRIF-014~u122E-01

WHROF=01+~, T92F-02

439 +-.350
K 3,17 t~a160
4 2.49 +~,130
W 2428 +~,100F QU
#2417 =, 2730
W l.5L +~. 600F-01
¥ 1.71 +~4500E-01
#1.51 +~,500E-0l
# L.u% +~. W0E=-01
Ho.810 +~, 300E-OL
¥ .530 +~.200E-01
W L4l0 +~2 300F-01

aBAAE=01#~, 144F=-01
«A16F=-01%-,795E-02

o TT2E=014~, TO5E~02

[=F]

«FGF=014~,A25E-02
+TIUE-014~,101F=01
$ASGE-0 L4+~ B5TE-02

S TOTE-G14-,796E-02

1.9l ., 226
1.30 +~. 282
« 338 +-,301
L.21 -G ls
1.15% -.326

a4 «BFAE-014-.R25E-02
#O2TE-01l¢-,118F-0L
WH2UE-CLl4=,111F-01

«BOTE=U1 4= TILF-02

¥ 4.38 +-.250
4 2.96 +-.100E a0
# 2,34 - 120

REF

14
34
3%
R

242
230
230
2290
2340

2730

242
34
A4
34
34
24
24
24
26
24
24
24
24

230
230
230
242
230
230

230
34
34
Ak
A%
24
24
24
2%
24
24
24
24

230
230
230

242

230

230
21
21
21
21
21

242
230
238
230

ELS

34
A

= FOR DETATLS SEE REFERENLE
UMMARKEL CROSS SECTICNS. ANGLES AMD T WALULES ARE CALCULATED FROM THE QUANTITIES GIVEN 8¥ THE AUTHDR(S],.



CANMA + PROTNN —-> NEUTRON + PI+

CLlLlL:

¥2: 0.,9382 GEV
¥3: 0.9395 GEVY
W4: D.1396 GEY

K E* ~T THETA

GEV GEY GEY®®2 cH

24460 2440 G.0700 A4 15.00

2.42%= 0.08 2a41l $ 3.5%0C2 Al41.8L

- $.09713 = 5.71

$ 4.0422 H158,80

+= 0a0904 +=  H.892

§ 4.1G82 #1la5.20

4= 0.0327 - 4.8l

Z2a63 2a4l GaTLD K 15.C0

0.l256 ¥ 20.00

Cal9al ¥ 25400

0.2789 4 30400

0. 3765 A 35.04

O.4871 # 40.00

O.5058 H 45,00

0.7477 ¥ SC.L0U

2.0 FELY: 4alBBHG— ClT0.00-

42187 180,00

267 2a43 a 0.00401 L.52

+= 0.0LUQD +-  0.0%

& Ga0004& lalit

+— Qu0udl = 0.l&

d 0.0020 2.4

- C.00U4 = 26

2.T04=- 0.048 2ality § 4.0453 #l52.20

= U.0%85 +-  5.65

$ Gal4B2 #159.10

+- 0.0%18 = H.B4

$ 4.2563 H165.5%0

+= 0.02330 - 475

2.11 Zatt4 42777~ alTC.0C-

4.310% 180,00

2.TB+~ 0.0B 2ad7 4 441855 H152.50

+- 0.0997 - 5.59

t 4.2955 #159.4C

+- (0.0%28 =  h.T6

b 4a49025 ALES.T0

+= 0.0333 +-  4.70

2aB0 &-48 $ 3.9270 135.00

b 441520 148479

i a.2670 155405

5 443670 la2.04

5 4a42210) LaT.4a0

24824+ C.l6 2-48 5 4.3645 #159.70

- L2232 = Bl113

Z2a06 250 0.0087 4 5.00

Ja0349 ¥ 10.¢0

J.0TR2 i 15.0C

2.864+— 0.08 2450 § 4.3338 H152494

+~ (.1CD8 += 5,53

i 44426 Hi55.7C

=~ 0.0937 = G468

$ H.5496 Hle9.590

+- 0.0336 = Ge 0k

2.88 2-51 0.13594 # 20.0C

G.2166 # 25.00

C.3097 L THPY FTV]

Jak 1AQ # 35.00

0-54048 ¥ 40,00

0.6770 # 45.00

0.8257 4 50.0G

2.984~ 0alé 2% £ 49.6588 #ledaiu

+- 0.0950 = 658

3.03 2456 4o Bb21~ al7C.00-

449993 180.00

3.144- D.16 2.60 $ 4.5530 #1EC.EQ

= 0.0988 - babh

3.16 2.61 D.7524 4 45.00

09179 4 50.00

3.17 Zebl 0.7553 @ 45.00

3.25 2u by 2 Dal240 iT.59

ad Q.1740 20.87

& D.2470 24,592

i 03500 29.77

i Qa%500 33,846

3.27 2ath 5.3417- 2l 704 00-

5.3422 180.00

3.28 2ubB 04848 § 35.00

3.29 L1 0.7EB7H # 45.00

0.5608 # 50,00

3.30 2ahd 0.7905 & 45.00

3,304 Qakb 2abt § S.2452 #161.10

+=- (.0982 = Ge.31

340 2.69 ¥ 0.U030 2.65

+- (.0010 +=  Ced4

# 0.0060 3.5

+= §.0Ul5 #= Q.47

W 0.0120 5431

¥ 0.U220 T.20

# = MUMERICAL WALUE FROM TABLE a

ANCGLES ARE

IN DEGREES;

16

DIFFERENTIAL GROSS SECTION

IMESUND
LAB

54869
Ail3.5
+-10.98
41275
+=-14.96
W152.C
+=11.58
5. B4l
T.811
9.819
11.85
13.93
14.05
18.23
2047
al53.90-
180.0
1688
+=, 3467E-01
4101
+—,8164E-01
49531
+-49892E~-01
H113.5
+-11.00
¥12H.5
+=14,538
#152.0
+-12.01
dl93.T0=
180.0
4113.5
+=-11.00
Hl27.5
+—15%.61
Hl5Z2. 0
-l2al2
89, 9C
lub.2
LLE.4
133.8
14648
#127.5
+=14.90
l.871
3,748
5.638
#1l13.5
+-11.00
4127.5
+-15,02
#l52.0C
+-12.01
T1.523
Fa451
11.41
l3.41
13.45
L7.55
19.72
HLZ2T.5
+-14.95
al52.47
180.0
#127.5
=14.97
L&, BA
18.96
lb. 86
Ge265
Te45%
BaP45
16475
12.30
al51.59-
180.0
L2466
16.59
18.84
l6.57
El27.5
#-14.56
«5158
+~a1542
L.303
+=.16835
L.845
2.501

4

a

LTI V-V - T~V x=

LIRS -]

= WA4LYE READ FROM DIAGRAM

nsSIiG/o T

MU BARM/GEY®®2
6-85 +— 215
235 *-.4T0E-0OL
321 +=.400E-01
=186 +=-.230E-01)
PR +=.272
4.95 +-.181
417 +-a121
3.59 +—.121
2.51 +—.905E-01
2.02 +=-.905E-01
1.27 +-.6U4E-01
« 3598 +-604E-01
e +=4 246E-0U1
14.5 +=2.10
13.86 =210
13.0 +=1,50
«129 +=,360E-01
265 +#=,360E-D1
«136 +=.270E-Q1
«123 +-.16UE-01L
«171 +- 430 E-01
« 179 +- L ID0E-GL
«1lG +=.260E-01
»BAQUF=D14+-,12BE-01
al4U = 242F-D1
198 t=, Lb6E-G]
.228 +-L204E-01
192 +=, 1T2E-0L
allé vy 350001
B.ll =327
6,00 - 247
5.95 +=.301
»134 +=43R0E-UL
158 +=.28UE-GL
e GHGE-LL+-, 200F-01
3.97 =163
3.10 *=,136
2.91 -, 217
2417 +-.109
L.4%4 -, BL5E=-01
1.01 +=yBubF=(]
- 707 t=.272E-UL
110 +=.330E-01

~BTOE-0L+-a141E-01

«500E-01+-.2H0E-DL

&1 = TAE-QL
«538 +—.TI4E~D1
« 529 +-.609E-01
1.39 =520
2+93 =700
1.97 +-4550
let3 =450
1.30 +— 4,600
« S4AE=01 4=, TOLE-02
2204 =,117
« 584 t=u 46 TE~D1
» 357 +=,234E-01
« 768 +-,B61E-U1

«3F0UE-0Ll+—~, 200F-UL

ta9l . 430
5.23 +—, 390
5.03 +=,330
42l =220

CH AMD LAB ARE CENTER-NF MASS AND LABORATORY SYSTEM;

1K > 1.20 GEV)

{CONTINUED)

(0 STGAD TIk{S—Mex2) %

MJ BARMEGEY*®2

163,
SebB
TeTh

4a50
157
121,
101.
ATeS
410
493
309
Z2%a3

4. Q7
364,
141.

326

281.

213,
205,
17l

P = PRELIMINARY DATA

E*

+=6H.55
+=1.14
=, 967

+-a 554
+=fabd
=hab]
+-2.9%
+=2.94
+=2.21
+=2.21
*=1.47
+=1.47

=612
+=52.7
+=5247
+=37.7
+=.924
=, Wl
+=. 693
- B 15
+=1.17
+=, 816

+-.704
+=-.353
#-. 668
+—. 458
+—. 563
LT ]

=, 07
+=,47
+=FulQ
+=Ha 68

+=-1.0%9
+=. HUS

~,574
+=4.76
+=3,57
+-04 35
+=3.148
+=2,308
+=1.5%
=, T94

+-1.03
k=, 450

+=,903%
+-2.58
+-2.58
+=2.16
+=172,13
+=26.0
+-20.5
=167
+=272.3

+=a 2606
+=ie b
+=1.78
+=a 850
#=3,3u

=TT
+=17.5
+-15,9

+=L3.4
+=0.948

CM ENERGY,

]

xR LWL W™

i

=TT A

0 SIGFD NMEGA {CM}
MU RAARNSSTERAD

2alk =L 900F-01

fTTH4E-( 14— 155E-01
106 +-.1326-01

wHLAE-O 14—, TS8E-07
2414 +=+F00E-01
lab4% +-,5600E-01
1.38 +—, 430E-01
1.19 =4 400F-01
«830 +-.300E-01
«6T0 +-.300F-01
+420 =4 200F=-01
«330 +— . 200E-01

«548E-01+=-,925E-02
4489 +~.T08

4. 5% +-.TGH

4438 +-.506

»A40F=014=4123F-01
s G1BE-D14-.173E-01
B GE=014=,921F-02
4SHE-D14-.550F-02
+B04F=- 14—, 152E-01
ab32E-014+~, 106E-D1
« IBAE-0 1 #=,918E-02
» 306E-01+=-,456F-02
«4G9E-O L #-, RB2E-D2
~TOSE-Dl4+-,591E-02
WB12E-QL1+—,T2FE-02
«ABA4FE-GLl+-.613F-02
G01F-01%=.122F=01
296 +=a120

2419 = 4900F-01
2a1T =110

«4BIE-01+-,139F-D1
+S63E-D1#-, 132F-D1
«24AE-0L =, 7259€-02
L.46 =, 800E-01
1.14% +=4500F-01
1.07 += . BO0F-01
«BUD =, 400F-01
=530 +—, 30GE-01
AT -, 200E-01
s 260 +—, LOOE-C1
«G20F-014~-.126E-01
a3IFE-OL L BB0E-02

«202E-01+-.105E-D1L
« 250 +=.300E-01

¥ 220 +—.I00E-01
D L 217 +-.250F-01

S N

« 5687 t=a220
l.24 =, 296
.832 +-.232
=504 +-.190
«94% +—. 253

«Z33E-01+-.300E-02
«BT0 +—.500E-01
« 250 +-. 200E-01L
170 -, 10QE-01
«330 +=ATOF-D1

«16TE-0Llé=, B5TE-02

3.07 +=.191
2432 - L7
223 b=y la?
1.87 +=,9TTE~OL

REF

3%
230
230

230
24
2%
2%
2%
24
24&
24
24

242
46
46
46

230

230

2130

242

230

230
63
63
53
a3
63

230
34
34
34

230
230

230
24
24
24
24
24
24
24

230

242

230
66
&b

&b
1.1

FOR DETAILS SEE REFERENCE
UNMARKEC CRG3S SECTIGNS, ANGLES AKC T VALLES ARE CALCULATED FRCH THE GUANTITIES GIVEN BY THE AUTHOR{S).



17

Clll: GAMMA + PROTON --> NEUTROW + PL+ [k > l.20 GEVI {CONTTNUEDY
K2: 0.93B3 GEY
K3: 0.9395 GEW
Fo: 0.1398 GEV

DIFFERENTIAL CROSS SECTIDN

LS E* ~T THETA [|MESON] D SIG/D T (0 STD/AD TI®{S-Mex2 k2 D SIGSD OMEGA (LMD REF
GEW GEY GEW##2 CH LaB MU BARN/GEVE*Z MU BARN®GEVH#®2 MU BARNFSTERAD
340 2:69 # 0.04480 LOa 64 3,703 ¥ .92 €=,210 L&G0. +~Ha55 1.74 +=,933E-01 1.3
¥ 0.0900 1459 #5.100 b 3.82 =460 1554 +=18.7 1.70 -, 204 39
¥ 0.0960 15.07 5.258 ¥ 3.41 =2 190 133, =T 73 1.51 - B44E-01 66
4 0.1900 21.268 Ta%55 ¥ 2.863 +—. 140 107, +-5,70 1.17 4-u622E-01 1]
¥ Q3300 28.14 #9.30C ¥ 1.9% =, 160 T9.0 +=8.01 862 =, TLIF=D1 39
# 0.3T740 @ 30.00 10.63 3 2«17 +—. 650 BR.3 t=28.1 964 +—. 307 LT
¥ 0.3900 30.65 10.87 # 140 +=,700E-D1 570 +=2.85 2622 -4 311E-DL hb
2 06530 ¢ aG.Cco 14,40 g .T99 - BB0E-U1 32.5 +=-3458 + 355 #-,3I91E-01 G4
3 0.81786 a3 45.00 F&e36 T «457 +-.8%90E-01 18.6 =362 « 203 +~, 19501 G4
08176 2 45.00 14,36 « 450 +—a T43E-D1 18.13 +=3.02 3 200 +~.330E-01 L
@ Ga94971 a 50.00 16,38 d .235 +-a440E-01 .57 +-1.79 alU4% +~-.185E~0GL &4
d 1.3956 & 60.00 22.65 2 «123 #=.310E-01 5.01 +-1.26 a546E-0) 4=, LIRE=OL &b
J.46 2.72 J.5148 ¥ 35,00 12.40 lab3 =.110 4849 =465 . T40 ~4 500E-01 16
3.53 2474 G»B528 g 45.00 l6.10 2388 +-.T12E-0U1 17.0 +=3.12 A .l80 +-.330E-01 44
3.55% 2.75 5.8156~ DLTG 06— 3150.60-
S5.8601 180.50 140.0 «3BGE-0l4—a536E-0Z 1a5T +-.238 ad J165E=-01+-,250E-02 242
.58 2476 0+5349 # 35.00 12.21 1.12 +=, 106 50.8 4. T9 ¥ 530 +-,500E-01 &
3.70 2.80 05550 # 35.00 12.04 1«06 +=,102 51.3 #=4,03 # 520 #-.500E-D1 ts
3.78 2.82 09206 4 45,00 16.62 « 560 ¥=, 600E~-01 251 +=3.02 ¥ 250 4+~ 300E-01 16
3.481 2.83 &.2937- d170.00~ &149.72-
Ge3419 180.00 LB8G.0 W 2T5E-Cl¥-.594E-02 latl =204 ? «139E-014+-.300E-02 242
3.82 2«84 0.5751 ¥ 35.0C 11.87 1.01 +=. TOUE-01 518 =408 ¥ 510 -, 400QF-01 16
3.94 2+88 0.59%53 # 35.00 11.71 «5l1 - T64E-01 33.% t=4.17 ¥ 320 = 4Q0E-01 16
4,00 2490 d 0.0020 1.97 5380 Z 630 +-.700 355. +—33.4 3.38 -, 373 46
4.17 2435 a 0.0900 13.401 Ge143 i l.02 =251y 625 +=31.72 «569 —, 285 z1
a Dal27U 15.47 44934 z L«50 = h60 Fla8 +=28.2 837 t-a 257 21
d 0.1750 19.18 5.811 2 leld +=,36U T04% t=22.0 652 t-.201 21
d v.2510 21l.81 64935 g +8590 =,310 Bhal #=19.0 498 +al73 21
2 043510 2h.86 B.329 i «B10 #-,250 4948 +=1bs3 452 +—,13% 21
i 0u%510 29,39 9.508 a «69C +=-,250 4242 +=15.3 + 385 +-.139 21
@ 0.5510 12456 10.58 d «3%0 +=y 200 231.9 +-12.2 «218 +-,112 2l
4422 2497 TaD4 0= D170.00~ d146.438-
T.1030 180.00 180.0 «290E-0l+-a&b3AE-02 laB2 +-.416 @ o lE&E=-DLlé—u3TSE-02 242
%30 2.9% t 6.61568 145.58 A9.93 2 +L29E-Cl#~,170FE-G2 0.840 #=.111 v T44E-D24-,581E-02 &3
4910 ~ 4.50 2a9% $ 6.TT23 150.72 99,80 i «242E-Pl+-.240E-02 1.57 +— 155 «129E=014=, 1 38E~02 )
4.3 2.99 $ 6.8638 153.25 104.8 i «2%4E-01v-2420E-02 1.59 +—u 2B0 o 141E=-Ql%=, 24BE-02 63
& 6,928 15556 109.8 i «3TIE-OL+-,380E-02 Zatrd +-,247 fZL5E-014~,219E-02 63
$ 5.976R 157.55 1l4.4 2 +3ISE-UL4-.330E-02 2.18 +=.215 «193E~-01+-.190€-02 &3
t 6.9758 157.55 1l4.4 i «335FE-Gle=o300E-D2 Z2e18 *-,1%5 «193F-01+-, 173F-02 63
4.10 = 4450 2.99 £ T.0003 159427 L1Ba& & «322E-0l+—.4Ll0F=-02 2408 +=, 765 «1B5E-014-,276F-02 105
$ T.5803 163,22 128.7 i a394E-01+-alUE-02 2455 +=y 265 w22TE=0 14—, 236E-02 105
43U 2.9%9 $ 7.1018 163,47 129 % 2 4a45E-01+-.590E-02 290 +-,384 »257E=014-,340F-02 63
b 7.1588 1&Ta LU 139.2 & «322E-01+-.%490F-02 2ol +=.119 s 1HAE-O 1+~ 2A3F-02 63
¢ T.1964 170.02 148.2 2 «2IFE-014-, 9BUE=-02 .18 +-,638 +193E=014-,556F-02 63
t F.2lé8 172Ca 154.4 2 W3T77F-D1#=a5G0E-02Z 2445 +-,352 «21BE=-Ql+-,312F-02 &3
4.13 3al2 T«3904— @Ll70.00- Gl4b. 81—
8.0515 180.00 1800 «23GE-014-, GEBE-02 1.86 #-,1369 A ¢L5LE=014-.300E-02 242
4487 3.17 4 Ca0001 Qat 2 .1237
- g.00ul = Dull #-.3352E-0L 2 4450 = TOU 3Th. +=58.5 2. 98 -, 463 44
d 0.0C33 G0 2072
= §.0001 +~  Dall +=4,3168BE-01 & 4.10 k= TUD ER TN *=Gd.5 2. 71 +—a 463 &b
d €.0020 177 «5246
+= 0.0005 += 020 +.6062E~01 7 3.65 +=. 500 305, +-4l.8 2aktl +=-.331 46
5400 3,20 P# Q.0000- G.0 — 0.0 ~
U.0007 1.03 «20C¢ P4 3.20 +=u 270 282, +-23.8 " Z.la +-.184 214
¥ 0.0002 d.48 «1402
+= U.0001 ¥— U.24 #=.TOLZ2E-QL # 3.73 +=- 460 328. +=40.5 2ab54 +-. 3113 51
P¥ U.0038 2«41 PH.TOOQ PH 2a4% +-.130 215, #=1ll.4 Po1.66 +-,BREF-01 210
# U,0038 2.4l #.7200 # 2.96 +=. 150 261 #=13.2 2,01 =, 102 51
¥ 0.0075 3,41 ¥1.,020 ¥ 2.37 +-.100E 00 209. +-B.80 l.61 4-,5681E-01 51
4 0.00%0 3.72 1.U88 # 2.51 +-.170 221, +=-15.0 la71 -, 114 46
P4 0.0100 3.92 PHl.l40 Pd 2.05 +=.120 16U, +-10.0 P l.40 . HITE~-O1 210
¥ 0.014%0 babd 1.355 # 2.01 t=a 110 177, +-9.68 1.37 +=.T4IE~-01 L1
# 0.0191 542 Hla62GC 4 1.87 +=,FUUE-DL 165, +=Ta92 ta27 -y 613F-01 51
P4 G.0200 5.54 PHL.B2G PH 1.85 +=, 100E WU 163. +—B.R0 *oola28 +~.6B1E-01 210
¥ Q.U382 Tebd #2.290 # 1.76 =L BODE-01 155, +=T.04 1+20 =y 5345F-01 51
P# 0.0401 T-85 Pg2.290 PH l.s8 #=, QLUE=-D1 148. +=7.92 L P ) t=.H13E-0L 210
¥ D.U550 9.20 24633 4 1l.58 t—ulle 139, +*=3.68 1.08 *—. T49E-01 b
¥ 0.0768 1C.87 ¥3.250 # lebl +-.800E-01 142, +-T.04 1.10 =, 545F-01 51
P# 0.0739 11.09 FPr3.250 P¥ 1.50 ++.900€-01 13z, +-T.92 o 1a.02 +—,613E-01 z1g
¥ 0.1000 12,41 3.641 ¥ la45 +=.BU0E-D1 1268, +-T.04 «987 +~aG45E-N1 66
F¥ 0a1601 15.73 PH4.620 PR 1.24 #= . TUOE-C1 109, =616 P L84%% +— 4TTE-OL 210
¥ D.1640 15.92 Ha. TTO H Le25 = 600E-0L 110, +-5.28 «B51 - 408F-01 51
H 0.1900 17414 #5.10C ¥ 1,30 +=,120 lla. t=10.6 +BB5 +-.817€-01 EX
H 0.2000C 17.59 5.L78 # lel2 +—. TOUE=-DL 9B, 6 +=b.16 « 767 +-.47TTE-01 -1
¥ 0.3000 21.59 6.378 # +850 +=. 3D0E-G1 5.7 =4, 40 «585 +=. 140E-01 b6
¥ 0.3070 21.6% #6550 H +850 +=, 400E-CL Té4.8 +-3.52 579 +-, 272E-01 51
# 0.370C 26,01 AialDC 4 L8790 +=.900E-0D1 T8.3 +-T.92 «606 +-,613E-01 39
W Da4420 26428 A1.570Q # 590 +~a3U0E-Ul 5149 +-2.44 « 502 +—, 204E-01 51
# Q.5970 A0. 64 #9340 LY +=.Z2TUE-0IL 33.0 +-2.38 255 +=,184E-01 Gl
4 0.5000 30.71L 3.177 LAY L1 +=.35UE-01 39,1 +=3,08 302 +~.238E-01 66
¥ 0.6900 33.00 #9.90Q # 430 += SU0E-O1 37.9 =4, 40 «293 +=a340E-01 EL]
B 0.7690 34.89 ¥Ll0.T2 ¥ ,226 +=,16UE-01 19.9 =letl «L5% +-, 109E-01 51
# 0.9640 39.23 H1Ze14 ¥ al112 +=-,160E-01 15.1 +=la.%1 17 +-. 109E-01 51
# 1.1510 43.04 412.42 ¥ 106 +=4 100E-01 9.33 +=. 9BQ aT22F-014-.5681E-02 51
N 1.4500 40a62 ¥i5.1l0 ¥ 2 600E-Gl+—,L4UE-01 5.248 #-1.23 «GOBF-014-,953F-02 39
$ 6.8003 126.15 559457 2 «420E~02%-.60GE-03 D.370 +=uB2BE-Q1 s 204E-024—, 40BE-03 105
£ 7.0633 L30.&5 E4455 2 +4BUE-0UZ2#-,600E~D3 0,423 +-.52RE-01 « 32TE=02%-, 408E-03 105
4 = HUMERICAL VALUE FROM TABLE i = YALUE READ FROM DIAGRAM P = PRELIMINARY DATA $ = FUR DETAILS SEE REFERENCE

UNMARKEC CROSS SECTICNS, ANGLES AND T WALUES ARE CALCULATED FRCP THE QUARTITIES GIVEN BY THE AUTHORI(S).
ANGLES ARE IN DEGREES; CM AND LAB ARE CENTER-OF MASS AND LABDRATORY SYSTEM; E# = (M ENERGY.



GAMMA + PROT{IN —-» NEUTRON + PT+

Clll:

M2: 0,%383 GEY
M3: 0.9395 GEY
Mé&z f1.1396 GEY

K £* =T THETA

GRY GFY GEYR®Z M

Se00 3.20 $ 7.2802 13460

5 T.4B803 13R.4%

£ T.6302 Lal.b?2

£ 7.78513 144,95

£ T-H3012 l46.17

$ T.8953 147,77

$ T.9473 L4%.10

t T.9803 149.57

t 8.0803 152.77

$ B.1573 156.17

¢ 8.2233 157.1231

$ H8.2773 159.27

t A.3303 16137

¢ 8.3702 163.13

$ Ba44ll 166.80

§ B.4723 leB.76

3 A.50LA3 171.59

§ A.5303 173.92

Sal4 3,22 8.5633- ALICe LG~

8.6289 15000

Sa6h 3.139 GaTl{5- alle.0d-

G.7849 180.00

&.00 348 g 0.0020 1.58

# 0.0950 11.G2

A D.2000 15.53

A G.3800 22,02

S.4l 3.59 111001~ &17C. 00~

1l.1851 164,00

4.T0 3. 67 £11-.3704 158.52

$1L.4R54 1£3.50

$11.6704 172.04

$1l.6824 172.94

T.22 3.80 12.6024~ SliL.0G~

12.6588 180.00

8.00 3.95 P# (.0 - G.C -

Qa0004 Unod

# DauODS DutE

+=- 0.0405% += (.34

P¥ 0.0 - 0.0 -

0.0G18 1.30

PA G.0017 1.27

# Dau:l% 1.32

+— Daluu? = Lad5

Py 0.0026 l.54

¥ G.0035 1.80

= 0.0018 +- (.26

P& 00035 1.81

P Q.0047 2.C8

B 0.0057 2-3u

+= 0.0C12 +—  La24

N Q.00%4 2458

P Qa0Ll01 EPY ALY

# 0.019C 4420

P 0.0198 4a29

4 Q.0390 tal2

Pi 0a0400 607

¥ 00790 Ba5T

FH QalBO4 Botid

¥ 0.l660 12.413

PA 02560 15.44

003120 Lr.uz?

# 0-4450 2042

¥ 0.6010 23.78

¥ 0.T760 27.0R

P¥ O0.BLLC dTa52

¥ 0.9720 3.3

Ao1.2900 I5. 14

PH 1.304a0 35433

o labbuy 4C.05

PR 2.0040 44420

# 241300 45.64

9.50 4a33 $15.21046 142.53

E15.4945 145,75

5L5.T448 145.88

t15.9246 151.32

Ple0T46 153.51

$lbe2246 155.88

$1b.3416 157.49

$LE.424¢ 155.43

t1625244 16]1.45

$lb.6406 leq.6d

$16.7116 la5.95

$16-7T936 1E8. 66

$16-8706 171.43

$14.9096 173444

.80 4,39 $117.GA2G 161.67

$17.1575 161.130

$17.2755 1624

# = MUMERICAL WALUE FROM TABLE &

UNMARKEE CROSS SECTIONS,

ANGLES ARE [N DEGREES; CM AND LAB ARE CENTER-0OF MASS AND LABORATORY SYSTEM;

La

DIFFERENTIAL CRO5S SECTION

(MNESON] D SIG/D T
L&B MU BARN/GEY*%2
69.49 & o SG0E-02+=.500E-03
T4=83 3 #GI0E-024-.100E-02
T5.53 i «T4UE-02+-,600E-01
8605 2 «B50E-02+-,900E-03
A7.12 2 4 930E-0G2+-.100E-Q2
90,02 2 «105€-01+-,120E-U2
92.53 3 «LL2E~QLl4=-.13)E-02
Shn23 i +11L7E-01+—.4D0FE-0%
99,94 d al42E-Q01+—.100E-02
LO5.1 4 «136E-01+-.170F-02
L1G.2 3 «1046F-(l+=1BUE-02
1151 d 4 lP6E-01lt-o140E~02
1204 @ W201E-Ul+-,190F-02
125.4 ? 2254E-01+-,200E-D2
L36.0G @ -2FRE-Ql+-.22UE-02
142.1 i «230F-01¢-,380E-02
L51a.2 3 w229F~01+=,210E-02
159.0 2 +20b6E-D1+-.180FE-U2
2145.50-
180.0 # 213E-0L+—,565E-02
aladale—
180.0 +250E-C14-.5L4F-02
0261 4 2a3% +—. 250
2,97¢ 4 1.00 +—. GUYE-Q1
44301 ¥ oWT1U +=. BU0E-GL
5. 98T # .537 +=.300E-U1
2142.20-
18040 »GATE-Q2 4~ THIE~U2
109, 7 d «FLUE=Y2+-.RBO0E-03
12Gae0 i JATOF-0Z2+=-,160F-02
14845 4 «BOOE-Q2 &=, TOE=-D2Z
15243 A 12TE-01+-.390F-02
T140a22-
1300 wHO0F-02+~.643E-02
Call —
1505 PH 1429 +=,100E 00
1801
= BOC4F-01 # l.4b L - [o]
d.40 -
- 3058 PE 1.23 -, TUGE=-UL
P#.2500 PH 1.3 rea L4G
#.2500
+—., 576 LlFE-ul ¥ 1.35 +=.150
P#. 2500 P& .540 e, 6OUE=(L
Ha 25006
+-,5059E~-01 ¥4 1.08B +=.100E GO
PiHs 2500 P¥ 2920 +=.TOOF-01
PH.2500 P L4 +—. TUUE=-01
Ba 2500
+-,50656E-u1 & L9Bu +—a110
#e 7COL # .03 =L GORE-DL
PH,.T2040 P# TG +—.400E-01
#l-C00 LIS -1:18 +-.300E-01
PA1.010 PH .B6T +-.360E-01
#la4u20C # 902 +~.2BOE-U1
PHl.a30 P L6206 +=4330E-01
k2a &0 ¥ o 5RE +=,250E-01
PHZ2.030 PH .554 +=,310E-ul
#2.960 # oaabd = 220E-01L
P#3.&50 PH 2273 +—,210F=01
B4, 080 ¥ 2254 +ra LS0E-01
Hha. 900 ¥ 268 +-.110E-QL
B5.T2C ¥ .185 F-o SO0E-L2
HE.550 # 118 += ENGE-02
PH&.580 P4 106 +-. TO0FE-U2
H1.380 B o TODE-DL+—-.400E-D2
A8, 600 H o« Z288E-014+—.240E-0u2
PHB.550 FH «A20E-0)+=a.2B0F-L2
¥#9. 9300 ¥ +B20F-024+-.800E-U3
PHlC. BT PH 2 182FE-y2+4~.32UE-U3
HL1l.%0 # «150E-L2+=-.300E-03
64481 i .820E-03+-.TODE-Q3
55085 i «BLOE=-03+—, 160E=03
T5.32 2 «T3I0E-034-.100E-03
.05 i «HBOE=-03+-,100F-03
8468 & J11OE~02+4~. L 5S0E-Q3
G016 2 «120E-02%-.17DE-03
9523 i +120E-02+=-.210E-03
95,38 i #200E=-02+-,.240E-03
105.2 2 «lGDE-024-.2R0E-03
115.2 i «2TUE=-024-,300E~-0G3
1192.5 T «34UE-02+—.400E-U7
13d.0 § «3O0E-0Z2+=.400E-03
1412 i «3QUE-YZ24=,5U0E~03
1454 8 I .36UE-D2+-.150F-07
108.1 4 «Z220E-02+-.600E-03
L1C.2 2 +270E-02+4-.400F-013
Lz0.2 3 #J2VUE-024-.40UE-03
= VALUE READ FROM DIAGRAM F =

[K > 1.20 GEV}

[COMTINUED G

(D SEG/D THR|S—MbkI}ae

Hi) BARMEGEYh*?
Outdl +=o460E-(1
0.555 +-.880E-01
Q.651 +—528E-111
Q.T48 +-aT92E-01
0.819 +—.BE0E-G1
Ja92% +—a L6
J«FR6 +=al1l4

1,03 +—a T9Z2E-01

1.25 +—.880E-U1

l.74% +=, 150

1.46 *-.1l51

1,713 +--1213

1.19 +—a 167

2a2% +—.1T6

2at? 4194

2a02 +~-.3135

2.02 +—a 188

1.81 +—a.158

1.30 =, 506

2.83 =873

2984 +=3AlaT

127, +=T.861

0.0 +—he V4

5Bal +=3,80

1,36 =1.09

Lottt r=.l26

1.38 +—e 2573

la2b +=a4 269

2.01 b lé

1.21 +-1.18

291 +—22.5

429, =406

217 +-15.8

29%. +=3latr

ACh. +-33.A

212 +-13.5

243, +-22.5

207, +-15.8

244 +-15.8

221a 1=24.

187 -3,

L¥éa #=9,G1

153, +=6. 76

150, +-8.11

131 t=f.31

141 +=T.44

123. +=5.463

125 +—Ee 99

104w =496

84.1 *=ieg T

T8.9 +-3,34

55,9 +=2.68

417 +=2.03

Zhe b +-1.35

23.% +=1,58

15.8 +—.901

Ged9 F=u 541

7.21 +—a 563

1,8% +—= 180
Gadll} t—aT21E-01
U338 = ETHE-O]
UaltS +=.222
Ual94 +=a503E-G1
Q.232 *=, 3IGE-D]
U280 +=.A1BEF-01
(4350 += BTTE-OL
0.381 = 540E-C1
0.341 #- 66TE-01
D476 = THIE-O1
DaaTT = AI0F-U1
U«B58 +=a953E-01

1.08 +—-127

lol4 +=.127

le21 +-.159

lalé =24 TTE-0C1
Da¥h4 +—,203
0.917 +-.135

1.08 +-.2013

PRELIMINARY DATA
ANGLES AND T WALUES ARE CALCULATED FRCHM THE QUANTITIES GIVEN BY THE AUTHORISI.
Ew

= CM EMERGY.

R

- e

0 SIG/D OMEGA [CM)
MU BARN/STERAD

«340E-024~-.340E-013
+ 4 29E=024-, bB1F=-N3
» SORE-D24-,408E-07%
»5T9E-024-,613€-03
«5IVE-024~ABLE-03
«TL5E-02+-.A17E-03
-TH2E-024-. B5E-01
« THOE-0Z4¢-4613E-01
«GHTE-02+=.6HLE-03
«L3SE-UY+=.116E~D2
a113E-Gle=.109E-02
«133E-Q1L+=.353F-03
+138E-0L+-+129E-02
» 1TAE-Q1+-, L36E-02
«lB7E=-014-,150F-02
«15TE-UL#—4259F-02
a156E-014—,143F-02
«140E-D1#—4 123E-D2

= L4&E-01+=.450F-02

+195E-01+=.400E-02
1.95 +=a 207

-B2%9 += 49 TE—-O1
« 589 +=a 4 1BE=01
445 +=, 249E-01

2 B34E=C2 4= 6 TOFE-02
wB4FE-U2+=, T4TF-U3
«AL2F-024-.149E-02
W T4 TE~024=, 159E-02
e 119F-014-, 344E-02

A BHTE-D2+=.n50F-02

la%5 =.113

1-6% *=e 2003

1.39 +=. FTASE-01
Lot +-. 158

1.52 +—.1KR9

1.06 +—- .6 TaF-01
1.22 =.113

J ) *— . TEGF-O1
1.17 4=, TB3E-01
t.10 t=. 124

4935 =, 45 E-0L
«868 ¥=a45LE~-01
764 #=,338E-01
« 781 =, 406F-01
«550 +=.315E-01
« TGS = 3T2E-01
BT ¥—.282F-01
=624 +~a349E-01
=522 t— . 248E-01
=420 +=,23TE—-01
+ 104 +=.163E-01
+279 - 174E-01
«2048 +=.101E-01
=133 +=. HTHE~-02
o L17 =, THOE-O2

STHIE-O14=,451F-02
s 324E-0 L +=, 2TUE-02
2 AELF-0 1 +=-, 2R2F-02
»324E-024=-.901E-03
« 205E-02+4~,341E-013
169E-02+-,.320F-13
«TO2E-034=,945E-03
«BZHE-DI+=,216E-02
v GROE-D3+=4 135E-03
w119E-02+4=, 135E-03
¢ 149F-02+=4 203E-03
«16PF-024—, 230E-03
W 162E-024-o 2B4F-03
W 2TOF-024-,324E-03
& 203F-024-.3T7BE-03
«3656-024—, 405E-0)
a4 53E-02+=, 540E-07
W GBBE~D74~, B4QE-03
«513E-024+-,6T5E-03
s G HEF-024=4203E-03
+ADTE-02+=-.A3TE-Q3
«ATTE-U2+-.558F-03
a446F=-02+—,837E-03

REF

105
105
Lo5
105
105
105
Lo
105
105
Los
105
105
105
105
1a5
105
1o
105

242

242
46
BE
1]
66

242
&3
63
&3
63

242
210
51

2140
210

51
zlu

51
1o
2la

$ = FOR DETAILS SEE REFERENCE



Mz:
¥3:
et

1480

14.00

i8.00

Ciil:

0.5383 GEV
C.9395 GEW
0.13968 GEW

E* ~T
GEV GEW##¥2
4439 $17.3625
$17.4225
5174675
4.64 PR 0.0 -

0.0008

# 0.0008

+— (.0008

PR Q.4 -
0.0034

F# 0.D033

¥ 0.0037

= 0.0013

Pl 0.005%

# 0.0058

+— 0.0018

P# 0.0080

# 0.0110

= 0.0020

P# 0.0111

i 0.0190

PA 0.0202

# 0.03%90

P# D.03%8

# 0,070

P# Q.0806

PH D.B000

Pk 1.3010

¥ 0.1670

P# 149960
043180
0.4530
G THLO
0.9840
1la2760
1.685G
2.0630
$2645341
$26.T161
$26.8701
S.56 P¥ 0.0 -
0.0018

¥ 0.0012

= D.0012

¥ 0a0032

#=~ 0.0017

P# 0.0 -
0.0071

P# 040048

# 0.0080

+— 00030

P# 020097

# 0.0150

= 0.0040

PR 00162

# 0.0230

+= 00050

P# UGa0245

% 0.0380

P# 0.0405

¥ 0.07TD

P 0.0735

4 0.1620

P¥ 0.2530

# 0.3060

# 0a%380

¥ Da5940

¥ 0.TTQ0

P# 0.8020

# 0.5700

PR l.2980

# 1.3000

4 1.4900

# 1.6800

¥ 1.950Q

Pid 2.0000

PA 2.4970

P# 3.0000

5.35

S.89 PH 0.0 -

fi 0.0803
Pd 0.1605

FOR RATIO OF CROSS SECTEDN OM DEUTERIUM AND HYDRODGEN, SEE LIST

CAMMA + PROTON =~=> NEUTRON + PTI#

=

# = NUMERIGAL VALUE FROM TABLE
UNMARKEC CROSS SECTIONS, ANGLES ANC T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHOR{S).
ANGLES ARE IN DEGREES; CM AND LABR ARE CENTER-OF MASS ANO LABDRATORY SYSTEM; E% = CM ENERGY.

THETA
cM

168.688
171415
173,32
0.0 —
0.73
Ga73
[P}
Qa0 =~
l1=50
L.47
L.57
0.28
L. B9
2.12
0«28
2430
2.0
0.25
212
3.55
.66
5.0%
Salé
Tu25
Ta3dZ
23.21
25.T2
10.55
37.05
14.57
17.41
22,93
25.78
29443
33.94
37.69
LGb. ET
170.860
17644
0.0 -
Ce 50
a4
0.37
l.22
G.31
0.0 =
1.79
i.48
1.94
0.38
2.09
2e60
.35
2+70
.22
0«35
3.32
hals
4.27
5.89
5.99
Be 55
10.69
il.74
14.048
16441
18.71
19.10
21.02
24437
24438
28.14
2T7.74
29.98
30.37
344,04
37243
0.0 -
0. 54
0.0 -
1.88
1.65
2.27
2490
3455
Ge4b
5.66
.01

d = YALUE READ FRCM ODIAGRAM

i9

DIFFERENTIAL CROSS SECTION

B SIG/D T
MU BARN/GEVHe2

«4TQE-02+-.TOOE~O2
-320E-02+-,120E-02
«2TDE=D2+—, 1 TOE=D2

« 150 +-,900E-U1
« 520 +=o TROE-01L
« T30 +-.900E-01
« 550 +-.500E-01
«370 +—.500E-01
+ 630 +-.600E-01
=450 +=a 400E-DL
AT +=a 4JUE=-D1
«376 +=,350E-01
« 36U +=+500E-01
+339 +-.150E-01
=325 +-,1T0E~-01
+ 286 =, 130E-Q1
«292 +=a 1 60E-01
269 +-.110E-0Q1
288 +=.150E-01

+ELTE-0L 4=, 400E~02
e l24FE-014—,110E-02

1K > 1.20 GEV}

D SIG/D TI®{S5—Me¥2liaZ

MU BARNRGEY*¥2

{CONT INUED

D SIG/D DOMEGA [CH)
MU BARN/STERAD

+G5EE-~024=.3758E-03
w b G6E=024— . 16TE-D2
+3TTE=024-.23TE-02

« 230

+=.110E-U1

2 124E-U2#=a 130E-U3

« 179
136

+—, 900 E-02
+~, TO0E-G2

IMESOND
LAg
1302 a
139.4% a
148.48 a
¢.0 -
«1479 p#
«1473
+o o TIH4E-0L A
0.0 -
«3035 Py
P, 3000 P
¥.2500
+—4556BE~D1 #
PRa3000 Fé
#2500
+=.568TE-GL A
P#.3000 Py
¥.2500
k=, 4969E-01 W
P¥,32000 P
H.T200 L]
PH.Ta0O P#
#l.030 4
PNla040 P#
Al. 480 #
PHL.4B0 PH
P R4. 750 L]
P#éa1a0 13
#2,150 ¥
PHI.T40 ]
¥2.980 L]
¥3.570 L4
4. 130 ¥
W5.330 L]
W5.120 ¥
47,050 )
#1.950 ¥
111.8 &
128. % a
1539,2 o
0eQ -
#1517 g
»1240
+-,4201E-0L #
H.2500
+-,5301E-01 4
G.0 -
«30l6 PA
PH.3000 P¥
#e 2500
+-.600BE-01 #
PN, 3000 4]
#.2500
+~25051E~01 #
Pl 3000 L
§.2500
+—, 5906E-01 W
P#,.3000 PN
¥.7000 #
F¥.T200 P #
H#1.000 L]
PEl.0)0 L)
#1450 #
#Hl.810 o]
¥2.000 ¥
H2.400 #
42, 800 2
43,200 ]
PH3. 250 Py
#3. 600 #
Pi4.170 PA
#4200 K
#4500 #
N4 800 A
#5.200 #
PdS, 240 A
PN5.91C PH
Pdba 540 PH
0.0 -
21492 L]
0.0 =
+3002 L]
PR.3000 Py
PH.3000 L]
P#.3000 P¥
P i, 3000 P¥
PN, 7100 P¥
P#.9009 P#
PHl.280 Py

«GOUE-UL 4~ 4R 0TE-D2
+361E~0l4~a230E-02
»143E=0L4=2100E-02
«3T0E-024+-,.500E=03
« 100E-(G2Z+-.300E-03
«960E-034-.930E-04
«FFVE-D3I+—~. 150E-03
W BIOE-034+~.130E-03

»313 =, 2640E-01
240 +—+5S00E-01
+ 250 +=,300E-D1
«265 +=4120E-01
«252 +~. F00E-02
=187 +~.250E-01
+235 += 160E-01
« 148 ¥=.190E~01
«198 *-,120E-01
113 +--180E-0QL
«169 +=u L4QE-01
« 143 +=. 100E=C1
2140 +-, TQDE-02
+ 124 +-4 BODE-0Z
121 +=4,TOOE-0Q2
« 105 +=.TO00E-02
«102 +=.400E-Q2

«850E-01+~.500E~02
wGHOE-Q0L4+-,500E-02
+480E=01+,300E=D2
»284E-01%-4230E~02
« 2BAE=014-. LTOE~Q2
«142E=014-,110FE=02
«468E=024-,300E~03
w4 LOE=02+— . 400E-Q3
W 220E-024—~a 4DOE-D]
«140E-024=.200E-03
» 460E=034~,200E-03
« 4SUE=03 % BO0E-04
= S00E-04+-,100E~04
« LOUE=04+—, LOUGE~0O4

« 340 +-,TO0E-01
« 270 #-.300E-01
«225 +-. 20UE-V1
«177 +-. 210501
« 129 +=, LHUE-D1
«119 +-. L5UE~01
»109 +—.600E-02
+ 106 +—, 600E-D2

» 900E-U1+=.500E-02

1.59 +=, 237
1.08 t=u 4
0,913 +-«575
320. =383
222 +—29.8
311. +=21a3
234 +=21.3
243, ¥=21.3
268. +=25,.6
192. +=1T.0
2004 +=170
160 +=14.9
162, +=21.3
14%. +=6.39
13a. =T+ 24
1264 +-5,54
124. r-6.82
1L5. +—%469
123, +—6e 39
26,3 +=1.70
5.28 =469
98.0 =409
0.528 =, 554F-01
Tha3 +-3.83
579 +-2.98
2841 +—1.70
1544 +—.980
6.09 +~. 426
1.58 +-a213
Q.a26 +—-.128
0aT40 = TLTE=01
0.764 —a116
04532 +-.100
282, +=21.6
2l6. +—45a1
2254 #=2T7.0
239. +-10.8
227 +=B.11
169. +=22.5
2124 +elbab
133, +=1T.1
17B. #-10.8
102. ¥=1b+2
152. *=12.6
129, *=9,01
1264 +—6a31
112. +—T.21
109. +—6a 31
9%.T +=ba3l
9l.9 +=5.41
To.6 +-4,51
595 +=4.51
43,3 ¥=2,70
25«6 =207
25.8 +-1.53
12.8 +—,992
6,22 +=4 270
3.TO +=a361
1.98 +=,361
la2é +-. 180
0.41% +-.1B0
0.406 +—o43YE~DL

0-451FE-01#—+901E-D2
0.901E-024+-4S501E-02

411la +=T9.9
3CE. 34,7
257, *=22.8
202. +=24.0
147 +=18.3
136 1741
L24a +=5.85
121« t=6.85
103. +=5, T

F = PRELIMIKARY DATA

P 1.18 =142
=818 +=.110
P Q.15 =, THTE-01
P 885 +~. TATE-D1
897 +=.78TE-01
P .951 4= . 944E-01
708 +=ubhZ9E-01
P aTa0 4=, 629E=01
«392 +—+551E-01
P .598 +=«TATE-0D1
+533 +—s 236E-D1
P L510 +-, 268E-01
L1 = 205E~01
P %39 =4 252E-01
k23 +-4 173E-01
P w433 +=a236E-01
P G9TLE-Ql+4-.629E=02
P GY195E-0I4-.1T73E-D2
«362 +=. 1TIE-01
?  a195E-024-, 205E-03
282 =2 142E~D1
s 214 +-.110E~01
« 104 4=y 629E-02

=

BBl

-

T B+ - B - T - - B - |

«568E-01+-+I6Z2E=02
«223E-01+-« 157E~D2
«S582E=-02+-.TBTE-1]
al5TE-02+—44T2E-03
+ 205E-02+=4 159E-0%3
«Z12E-024-4321E-03
= 140E-024—, 2TAE-D3

«T26 #—a557E-01
«55T +=.116

«580 +—a 696E-01
615 +=a ZT8E-01
« 5B4 +—a 209E-01
PLELS +—.580E-01
545 +—.371E-01
«343 =44 1E-01
=459 +=a ZTRE-01
«262 —a41TE-Q1
«392 +—+325E-01
#3732 4= 232E-01
«325 . 162E~DL
288 +=41B6E-01
« 281 +=.162E-01
« 244 +-a 162E-01
=237 +-a139E-01
197 4=+ 116E-01
« 153 +—all6E-01
«111 o 69E6E-02

«H59E=01+—s 533E-02
«E56IE-0L4—o A94E-Q2
«329E-014+ 4 255E=02
+ 109E-01+-, £96E-03
«G5L1E-02+-.928E~03
»G10E-D24+~a920E-02
e J25E-024= o 454E-D3
»lOTE=024=, 464E-032

« LO4E~024+,116E-03
¢ L1ISE-Q034-,232E=-04
«232E-044—,232E-D%
2962 —,183

«707 =, TOSE-01
« 309 = 524E-01
»463 +-4550E-01
»3348 = 419E=01
312 #-4393E=01
«2B5 -4 15TE=01
« 277 +=15TE-D1
» 238 +-.131E-01

TRATIO PI-/PE+*.,

REF

62
43
z10
51

210
z10

51
210

210
210

210
210

210
210
210
210
214
214
z2le
210

$ = FOR DETAILS SEE REFERENCE



2D

Chll:  GAMMA + PRCTON —=> MNEUTHON + PI+ l€ > ¥.20 GEV) {CONTTHUEM
H2: 0.9383 GEV
M3: 0.93%5 GEY
¥4z 0,.1398 GEV
DIFFERENTIAL CROSS SECTION {T DEPENDEMCE)

20U GEY < K < GE¥ 18.00

=T K E® 5 D SIG/D T 1D SIG/D TI®(S=Men2 %82 REF

CEW*%2 GEV GEY GEye*2 MU AAANFGEV®®Z MU BARMNEGEW®®2
i 0,00CLl+- C.0000 2nb7T 24493 5.89 & léub +=2.10 EL-L +-52.7 &t
i G.0001+- D.0D01L 4aBT 3.17 10.02 i 4450 *—, TOD 3T6. #-58.5 ab
# 00002+ 0.0001 5.00 3.20 10.26 W 3.72 =, 460 328. +-40,5 51
B G0 - 0.0004 Ba 00 3.55 15.89 PR 1.29 +=,100F GO 291 +—22.5 20
a 0.0003+- 0.0Q001 4487 3417 lu.C2 < 4el0 4=, 700 A42 . +—58,5 L3
PH{ 0.U000 - 040007 5.0 3.20 1025 PH 3.20 +—=,270 2682 +=-23.8 210
i C.00U4+- 00001 2ab7 2.413 5485 T 13.0 +=2.10 341 =52, 7 4
P4 0.0 - U.0008 11.00 b bh ?l.52 PH T50 +=4900E-01L 320 +—-38.3 210
# 0.0005+~ La0005 BeDU 3.59 i5.8%9 i l.40 +-,180 329, =404 8 51
¥ 0.0008+ V0008 11.00 o bidy 21.52 H «520 +=,T00E-01L 222, +—29.8 51
P# Dal - D.001A8 16.00 B 58 30.90 Py L3172 =4 240E-01 282, #=21.6 210
P#  G.D - 0.0018 Galr 3.99 15.89 P 1.23 +—, TOOE=-UL 2TT. +-15.8 210
PH Oal - U.ana2 18.0¢ 5. 05 EETY -] Pd L350 +=,7U0E-0O1 411 +=T9,.9 210
4 0.0012+- g.0012 16400 5. 88 30.30 # «240 +=,900E~01 Z2lé. =45, 1 51
D.0016 2.18 2.23 Ged 13.6 +-1.09 A27. 18,3 34
P¥ 0.0 - 0.0034 11.00 fatid 2l.52 PH T30 +—,500E-01 31l. +=21,23 210
P# 0Q.0017 8,00 3.99 15.89 PR 1.340 =, 140 293. +=31.6 21c
Q.0018 2.38 2.3l 5.35 1d, 5 +-1.19 297. #=23.7 14
4 0.0019+~ Q.0007 4.00 31.39 15.89 # 1.35 +=.150 A04 . +-33.8 51
0.00240 2aG0 2ettl SaT74 13.4% +—a TGS 319. +=18.2 34
i U.0020+- 0.0004 2467 Za4d 5489 8 13.0 +=1.50 126 3T ¥ Y-l
i Q.up20 4all 2«50 8.39 d Ga30 t—e 700 355, =39 .4 bt
i U.0020+- 0.,0005 4.7 3. l7 10.02 g 3abb +=4 500 I05. +=41.8 ab
a2  Oavul2y 500 EPLY:] 12+14 g 2435 +-,250 298a +-31.7 46
P4 00,0026 B«0O 3.99 15.3%9 PH «340 +=,HU0E-0L 212a +-13.5 2i0
4 L.0030+- 0.0ULD 3480 2.h5 Talt # 6.91 +=,430 291. +=1T7.5 &b
PH 0L0033 1l.0u 406% Ala52 P4 .550 +=, S00F-01 234 +=21.3 210
# 0.0033+~ (.0017 16.00 556 I 90 # w250 +=-,300E-01 2254 +—2T.0 51
¥ D0.0035+- 0.0010 B.00Q J.99 15,89 ¥ l.UB +=-4100E (0 243. +=22.5 51
Py 0,0035 8.00 3299 15.89 P¥ .920 +~ 4 TOGE=-0] 207 . +~15.8 210
Py 0.0 - J.007T1 la.0u T B8 30a90 P# L265 +-2120E~-01 239, *=10.8 21¢
# 0L0037+- 0.0012 11,00 4ath 2152 # L5TC +=-.500E-CQ1 247, 2143 s1
P4 0.u038 5,00 3. 20 s 26 PH 2otd +=.130 215. t=1lat 210
# Ou.uuld 5e 0 .20 10.26 H Z.50 +-.150 261, +-13,2 51
P 0.0 - U=0089 18,00 5. A9 34,86 P# .2T0 +=.3UQF=-01 106, +=34.2 2La
P¥#  U.0047 AL00 3299 15.8%9 Pe l.04 +-.FOOE-0O1 234 +-15.8 210
PH U.0048 16,00 5:56 AG.90 By L2562 +=.JU0E~G2 22T. +=Ba11 210
Pd  0.0054 11.00 4o B4 21.52 PH L5630 +=.&00E-01 288 +=258,6 10
H 0.0057+- 0.,0012 B.00 3.9% 15.489 ¥ +980 #=,110 221 4-24.8 51
# 0.0UBUE~- U.0015 3.40 265 Te2t H G.23% +=,390 213. +=15.9 -]
Q.lGoa 2.18 2.23 437 15. 8 +=,Bb65 264 . #=14.5 gL
§ U.0088+ 0.0018 1L.04 LEYL) 21562 # 450 +—o 400E-~0L 192. +=17.0 51
PH# 0.00&8 18.00 5. 87 EL Y1) PH 2225 +-a 200E-01 257. #=22.8 210
U.0071 2.38 2«31 5435 1.1 +-,543 214, +-10.8 EL]
4 0,006 5.00 3.20 1326 ¥ 2.37 ¥=,100E 00 20% . +-R.AQ 51
0.0078 2e 80 2.4 f.76 .05 +=,306 2ilb. —T.28 14
F# G.0080 11.00 Ga Bl 21l.52 e 470 +— o 4 00E~(1 200. +-17.0 210
4 0.0080+- U.0u20 16,00 54 56 36«30 ¥ 187 +=,250E-01 16%a +~22a5 51
4,004t 2.86 2.50 623 Ball +—=,329 234 . =D 4T 34
# 0.0090 S5.00 3.20 1026 K 2.451 =170 221, +-15.0 L1}
4 0.0094 8.00 1.99 15.89 # 830 +=400E-01 197. +=3,01 3
P4 0.0097 15.00 -1 0. 30 P# 4235 g 1BQE-01 212, =144 210
PH  0.G100 5.U0 3.20 126 P# 2.U5 +—. 120 180, -10.6 210
PH  O.010L 8.00 3.99 15.89 P# TTO =, GLOE-0] I1T4a +-+9.01 210
# Ga0110+- 0,0020 11.04U Gatg 21.52 B .3T6 #=,350E-011 1&60. +=14.9 51
P D.OLLL 11.00 4 a bt 21.52 PE +3B0 +=,500E-01 162 +-21.3 214
¥ 00120 3,40 2+ 65 Te26 ¥ 5.03 +=,330 2U5. +=13.4 a6
PR D029 18.00 Be BT 34,86 P¥ LT =L 2ME-O 202, ¥=24a.0 210
A 0.0140 5.00 3.20 lua 26 ¥ 2.01 +-,110 177, +~9,6R 1]
#  0.0Ll50+- 0.0040 16400 5. 56 30530 Hoal4f +=,190E=-01 132, +-17.1 51
P4 0D.0ls2 1490 Se 54 ELV R Pe 198 +-.120E-01 1764 +-10.8 210
4 L0190 8.00 3499 15.89 # .680 +—4300E-01 153, +=6.76 a1
¥ 0.D1%0 11.0¢ e B4 21.52 # 4339 +—2150E~-0] 1é4ba +=b,39 51
# 0.0l491 5.00 320 1U. 24 ¥ l.87 +—a IDOE-UL 165 —=T.92 51
P# 0.0198 8.00 3.99 15.89 P# .667 +=.360E~-01 150, +-d,11 210
P#  0.0200 5.00 1. 20 lu.24 P4 1.85 +=,100E uo léds +-8,80 210
P4 O,0202 11.00 4o bid 2ia52 Pd 324 +=,170E-01 138. t~Talb 214
P U.d211 18.00 5.89 Ja.66 Pd 129 =, 160E~01 147. +-18.3 210
g U.0220 ekl 2.49 Telb 4 4.21 +=,220 1i71. +-8.96 66
¥ 0.0230+~ D.0U50 16400 e 56 3090 H -113 +=,180E-01 1024 +-16.2 51
PH 0.0245 16,00 5. 56 30,90 PH 4169 +=.140F-01 152. +-12.6 210
O.02%54 2.18 2.23 4a97 l2.0 +—ab02 200. +=10.1 34
0.0282 2.38 2+31 5.35 Bebd +—u b4l 158, P ) 14
t.0312 2.60 2440 5,76 T-l& =, 367 L70. =B, T4 A4
P#  G.D318 1A.00 5. 89 bbb Py L1195 +=.150E-01 136. +—17.1 210
Uat1349 2.86 2450 balh B.00 o247 173, +=T.,10 kLS
¥ 0.0380 16.00 Se58 30.30 ¥ .l43 +=, 100E=01 £29. +-5,01 51
K 0.,0282 5. 0 3.20 10.26 A laTh #=,800E-01 L55 e +=T.04 51
4 0.03%0 8.00 1.99 15.89 i .582 +-,2B80E-01 131. =6yl 51
4 0.0350 11.00 EPE-L 21.52 # 2986 +-,130€-01 126 +-5,54 51
PH 0.0398 11.00 byl 2l.52 PH 292 +=, 160E-01 1244 +=6,82 210
Pé Q.0400 BaUl 3.99 15.89 Pk 626 +-,330E-u1 141, +=Tattd 210
P 0D.0401 5.00 3. 20 10.26 P 1.58 +=,9Q0F~U1L 148. +-T.92 210
PR 0.0405 16.00G 5458 3030 PN .140 +-,TOOE-O2 126, +-6.31 210
¥ 0.D0480 3.60 2469 Tl H 3.32 +=.210 160. +=0.55 (13
P¥  0.0&97 18.4U0 5.B% 14.66 FH 109 +-,600F-02 124 +=f,B5 210

# = NUMERICAL VALUE FROM TABLE d = YALUE READ FROM DIAGRAM P = PRELIMINMARY DATA

UNMARKED CROSS SECTIONS, ANGLES AND T VALUES ARE CALCULATED FRCM THE QUANTITIES GIVEN BY THE AUTHOR{S).
AMGLES ARE [N OCEGREES; CM AND LA® ARE CENTER-DOF MASS AND LABORATORY SYSTEM: E¥ = CM ENERGY.
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Clll: GAMMA + PRODVON —--> NEUTRON + PI+ ik > 1.20 GEY) [CONTINUED?}

¥2: (.9383 GEV

3z 0.9395 GEV
4% (1396 GEY
DIFFERENTIAL CROS5S SECTION (T DEPENDENCE)
2.00 GEYy < Kk € GEV 18.00
~-T K Ed 5 D SIG/D T (D SIG/D ThRIS~ME#2)0h2 REF
GEV*%2 GEY GEW GE y#¥2 MU BARNSGE kg MU BARN®GEV**2
4 0.0550 5.00 1.20 10.28 # l.58 =110 139. +=-9. 68 66
0.0570 2.18 2.23 4.97 9.74 =489 1644 +-8a.18 EL
Q.0570 2a18 2423 i 37 9.78 4=y 535 164, =107 24
00632 2a38 2+ 31 5.35 T.73 +~,1339 154a +—6.76 34
D.0632 238 2.31 5.35 Ta22 +=,780 144, +=15.6 24
0.0700 2.60 260 5.76 6.85 +=, 275 163. +=6.55 34
0.0710 2.63 2a41 5.82 Ge &b +-a 272 157. t=fbahi2 24
¥ 0.0T68 5«00 3.240 LO.26 N labl +=.800E-D1 142. —T7.04 51
¥ 0.0770 14.00 G256 30.94 ¥ .12% +=, BOOE=D2 112. ~T.21 51
Q.0782 2.86 2. 50 6,25 5.95 +=.301 171. +—B.68 34
¥ 0.0750 4.00 3.99 15,89 F 548 +=, 250E=01 123, +=5463 51
# 0.0790 11.00 4,64 21.52 ¥ 269 ++4110E=D1 115, =4 4,69 51
FE  0.0795 L6.00 5.56 30.90 Pi 121 +~. TODE-02 109, t+—6.31 210
P¥# 0U,0T99 5.0G0 3,20 10.26 Pi 1.50 +—.900E-01 132. +=T.92 210
P#  0.0803 18.00 589 3466 Py 2106 +=.600E-02 121. +=6.85 210
PH 0.0804 2.00 3.99 15.8% P¥ 4554 +=.310E-01 125. +-6.99 210
P4 0.0806 11.00 G 64 21.52 PH .288 +=.150E-01 123. +=5.39 210
¥ 0.0%00 3.40 2.65 .26 # 3.82 +=2460 1554 +=18a7 39
g C.0900 4217 2495 8.71 a l.02 +—.510 62.5 +=31.2 21
# 0.09560 340 2.69 Te26 K 3ail +=.190 129. +-T.73 1.3
¥ Q.05960 6.00 3.44 12.14 # 1.00 +=4,&00E~D1 127« +=T.61 -1}
# 0.1000 S.00 3.20 10.26 # l.%5 +-4AOOE-D1 128, +=T.04 &6
0. 1008 2.18 2+23 44597 S.18 +=.2286 154. +=3.78 24
0.1118 2.38 2.21 5a35 LTEY: +—.203 129. t=d 4 Db 24
a 0al1240 .25 264 6.96 a 1439 r-.520 51.7 +=19.3 21
0.1256 2.63 2a41 5.82 4495 =, 181 121 +=he4] 2%
2 0.l260 2451 2e 36 559 i 5.78 +=1.0% 128. =231 21
& 0a.1270 417 2495 8.71 & 1«50 =460 91.8 +—2B.2 21
0.1394 2.88 2451 b 28 397 +=,1632 116 #=4,76 24
U.1566 2.18 Z2e23 497 Ba 84 =, 226 1484 +=-3.78 24
P# 01601 5.00 3.20 10.26 PH 124 +=, TQOE-O1 109 t=6,16 210
PH  D«l605 18.00 5. 89 4. 68 PH +SO0E-0Ll4~-.500F-02 103. ¥=5,.70 210
A 0.l1620 16.00 .56 30.90 # .105 +-.TOUE-DZ 94aT *=6.31 51
f 0.1640 5.00 3.20 10.26 # 1.25 +—a600F-01 110. +=5.28 51
LI P E:1-11] 8.00 3.99 15.89 A +463 +=.220E-01 104, =GuDb R
# G.1670 11.00 4abit 21.52 # 230 +=-.110E-D1 G8.0 +=ta BT 51
a2 0.1710 2.51 2,36 5.59 I %al% +=.900 91.8 +—20.0 21
0.1736 2438 2.31 5425 S.80 =170 116. +-3,38 24
a 01740 3.25 2. 64 b.98 a 2«93 +=.700 109. +—26.0 21
@ U.1750 4417 2495 HeTl a 1ls15 +-.360 TUa% +-22.0 21
¥ U.1900 344 2469 T=26 # 2463 =y 140 107 +=5.,70 13
# 0.1900 5.00 .20 10.26 # 1.20 +=,120 114, +=10.8 39
0.1951 2.63 2ahl 5.82 Gal? =121 101. +-2.96 24
# 042000 5.00 3.20 10.26 F lel2 +-.TO0E-01 98.6 +-6.16 66
¥ 0.2000 §.00 3.48 1Z.14 # «T10 +=. 500E~01 90.0 —b,34 &6
0.2166 2.88 2451 &.28 3.10 +=4 136 305 +-3,87 24
d De2220 2.51 2436 5,59 Z 299 +=,960 663 +=-21.3 21
0.223% 2.148 2423 4,97 T« 00 +=,261 117, At TE 24
a8 0.2470 325 2ab% 6.98 a8 1a97 +=, 5350 73.3 +=20,5 21
D.2483 2.38 2431 5235 5.12 +=.170 102. +—3.38 24
a 0.2510 4ol 2.95 BaTl o 290 =310 54,5 +-19.0 21
P¥ 0.2520 16040 5.56 3d.90 P¥# 102 +=.600E-D2 9t.9 =541 210
P¥ 0.2560Q 8.00 3.99 15,89 P 4373 +=,210E-01 Béo L =6, 73 210
a U.2750 2451 2,36 5.59 & 3.85 +-1.32 A5a4 +=29.3 21
0.2789 2a63 2atl HeB2 3459 +=,121 AT.5 ¥=2.94 24
¥ 0.2000 500 3.20 10.26 f «B60 +—a500E-01 ThaT LT 1) 66
Q.3022 Za18 2423 4497 5.34 +-.188 89.4 #=3.15 24
N U0,3060 l6.00 558 3090 # 4850E-01+-.500E-02 T6.8 =4 ,51 S1
# 0.3070 5.00 3.20 10.26 # +850 =, 400E-01 The 8l +=13,52 51
0.3097 2,88 2451 6428 2.91 +=a 217 84.9 +=5.35% 24
4 0.3120 8.00 3.99 15.89 # +350 =, 150E-01 TBa2 +-3.38 51
¥ 043180 11.00 fa64 21.52 179 +=.900E-02 Téad +-3.83 51
& 0.3230 2251 2s 38 5459 @ 3.68 =104 Bl.& +=23.1 21
¥ 043300 3240 2469 T:26 W o1a9% +=.160 79.0 +=6,51 39
0.32351 2,38 2.21 5.35 3.53 t=.102 T0.13 +=2,03 24
@ Ca3500 3.25 2.6% 6438 D Letd +=.650 53.2 —16.7 21
i 0.3510 4217 2455 8.71 2 «810 +—. 250 496 +-15.3 21
¥ 0.3700 5.00 3420 10.26 890 +=.900E-01 T8.3 ~T.92 9
8 C.3740 3.40 2.6% Ta26 4 2.17 —.690 88.3 +-2841 44
0.3765 243 2ot} 5.82 2451 +=-,905E-01 61.0 *=2.21 24
¥ 0.3800 6.00 3,48 12.14 ¥ 537 +-.300E-01 68. L +-3,AR0 &6
#  0.3500 3.40 24665 726 ¥ Ll.tG +—. TOOE-O1 57.0 +-2.85 56
0.3509 2.18 2423 497 3.91 +=-,113 b65.9 1,89 24
Q.4180 2.68 2251 628 2.7 =109 63.5 +-3.18 24
0.4335 2+38 2a 31 5.3% 2. 75 +—.102 B5eB =2.03 24
# Qa4380 16.00 556 310,90 ¥ a550E-01%-,500F-02 59,5 4451 51
¥ U.4420 5.00 3.20 1g.26 W 2590 +—.300E-01 519 +=2.64 51
# U.4450 8.00 3.99 15.8% # 248 +=.110E-01 5549 —2.48 51
a 0.4500 3.25 Zebd £.98 3 L.30 +=.600 48.4 =22, 21
a 0.4510¢ 417 2455 8.71 2 +690 *=. 250 4242 =153 21
# 0.4530 11.00 by bh 2l.52 ¥ .136 +=. TOOE-02 5T+7 +-2,99 51
0.4848 3.28 2e &5 T.04 ZaO4 4=, 117 T7e3 =44 44 16
Gak8T1 2a 63 Za4l 5.82 2.02 +=.905E-01 49.3 +~2.21 24
0.4894 2-18 2423 4,97 2459 +—.T52E-D1 G3ak +=1.26 24
0.5148 346 2-12 Te37 1.63 =allu £8.9 =do b3 16
0a5349 3.58 2a 16 Te60 1.13 = 106 508 4. T9 14
# = NUMERICAL VALUE FROM TABLE & = YALUE READ FROM DIAGRAM P = PRELIMINARY DATA

UNMARKEOD CROS5 SECTIONSs ANGLES AND T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHORISI.
ANGLES ARE IN DEGREES; CM AND LAB ARE CENTER-OF MASS AND LABORATORY SYSTEM; E¥ = CM ENERGY.



22

CLil:  GAMMA & PROTON --3 NEUTROW + PL+ {k > 1.20 GEV) (CONTINUED]

M2: 0.9383 GEV
M3: 0.9395 GEY
M4: 041396 GEV
CIFFERENTIAL CROSS SECTION ¢T DEPENDENCED

2,00 GEV < K < GEV 18.00

=T K E* 5 0 SIG/D T 0 SIG/D TIE{S—Ma2hkx? REF
GEV¥®2 GEY GEW GEVe*2 MU BARN/GEW*w2 M AARNSGEYF®2
Q.5408 2«48 2451 Ha2B Lodiny +—.AL5E-01 4241 =236 24
U.5428 238 2.31 H.35 1.97 +=.6TRE-OL 39.2 #-1.35 2%
& Uu.5510 4al7 2495 8.71 3 =394 +=-.200 23.9 +=12.2 21
0.5550 3.70 2480 Te82 l.ta t~alli2 51.3 +=4,93 16
0,5751 3,82 2,84 8.05 L.0L +=+ TI0E-CL 51,48 +—4.06 146
05940 1600 5454 30.90 ¥ s48C0E-014-,300E-02 43.3 +=2.T740 51
U.5953 3.54 2.88 8,27 a1l +—.T64E-01 33.4 +—=4,17 16
0.,5968 2418 Z2s23 4497 l.43 +-u 263 23.9 =il 24
# 0.53T0 S.00 3.20 td.26 # 375 +—3 2T0E-OL 33.0 +-2.38 51
¥ 0.6000 S.00 3.20 10.26 ¥ o4h4 +-.350E-01 I%.1 +~3.08 b6
4 Q.4010 8.00Q 3.99 15.89 # 2185 +-.900E-02 51,7 +~2,07 51
L.5098 2.63 2441l 5.82 1.27 +=,604E-01 30,9 =147 24
a 0.6530 3a40 2.69 Te26 @ £ 799 +-,BB0F-01 32,5 +=3.58 L)
0466179 2438 2231 5.35 1.39 +-al02 27.7 +=2,03 24
0.6770 2.88 2451 6. 28 lathl +=-.544E=-01 29,4 +=1,489 24
4 Q.a500 5.00 3. 20 126 H 43U +—2 500E-D1 37.9 =G, a0 39
0.7437 2.63 2atl 5.82 9584 +=ub0HE-UL 2443 +—LlatT 24
0a.7526 3.16 2+ 41 Gafl 11298} +=o T34E-01 2145 +~2.58 24
0.7553 3,17 2a61 683 2529 +-.609E-01 18.7 ¥=2.16 44
H 0.7690 5200 1. 200 10.26 # w226 +=-a160E-01 19.9 *-1l.41 ER
# 07700 1600 G586 30.9U H a284E-UL4=.230F-02 29.6 +=2,07 g1
# 0.77a0 8.00 3.99 15489 # 4118 +-u600E-02 Zbatr +—=1.25 51
¥ O.TALU 1l.00 Ga bl 21452 # W660F~UL+-a400F-02 ZHal 1,70 51
d.7878 1.29 Z2.66 Ta05 « 584 - 48 TE-01 2243 r=1,78 24
0.7905 3,30 Zably Ta07 «Ta8 +-,881E-01 29.5 +-3.30 44
P¥ 0.BDOQQ 11.00 Gabh 2leb2 PH J6LTE-DL+—.400E-CE 26,3 +=1.T0 21a
FA  0.8010 .00 .99 15.89 PH 106 +=, TOQUE-D2 23,9 +=1.53 210
P4 Ca.B020 14.00 556 30.50 Pil 4 Z2R6F-UL¢—. 1TOE-02 25,8 +-1.53 210
U.B176 3. 40 2489 Te26 450 +=, THAE-U1] 18,1 +=3.027 44
i 0.8176 Dal 24069 Ta2b i #457 +— 890E-0L 13.6 +-3,670 LT
0.8257 2488 2451 ba2fh «FOT +-,2T2E-U1 2046 +=a 794 24
¢.a528 3.53 2a T4 Ta50 «388 +=. T12E—-01 17.0 +=3.12 & i
0.9179 3.l8 2,61 6.B1 =538 +=, TIME-VL] 18.9 +=2.58 24
0+9206 3.78 Z2a82 Ta27 » 300 =, 600E-01 251 +-3.02 le
U.9608 .29 2abit Ta}5 +397 +-a234E-01 15.1 +-. 890 24
¥ 0.9640 5.00 3420 1i. 26 k .172 +-.16UE-01 1541 +=1,41 91
¥ 0.970UL 16,00 5.56 30.34 # ala2E-Ul#~-a11UE-U? 12,8 =992 51
4 9720 BalU 3.99 15.89 ¥ S TULGE-UL+—u400E-02 15.8 +=,901 51
4 (.9840 11.00 G athh 21.52 # «36LE-QLlt=.230F-02 1544 *-,980 51
g 0.9371 3.40 2.69 Tells i +235 = 440E=-01 D9a5T +—1.73 b4
4 1.1510 .Uy 3. 20 1026 P =106 +-. 100E-U1 G.33 +-,BB0 51
¥ l.2760 1la00 ot 21.52 # +143IE-Ql4-. 100E-02 6.09 t=al 26 51
H  1.2900 8.0L0 3.99 15,89 N +2BAE-(14-.240E-D2 5.49 +—a 581 51
PW¥  1.2980Q 14,00 556 30. 90 P w4BBE-U2+-.300E-03 Gal2 =270 210
# 1.3000 16,00 5.56 10.90 F o4 lUF-U2+—, 400E-02 1.70 +=,3b61 51
P¥ 1le.3010 11.Q0 4.64 2l.52 P G l24E-yl+—, L 1GE-02 5a28 b=, 469 210
Bd 123040 800 31.99 L15.89 Pd L320F-0l+—,250F-02 T2t +-,567% 211
2 le3336 3.40 2.69 Tadd 4 41213 +—u31UE-UL 5attl +-1la.28 4
# le.4500 S.00 3.20 10.26 B «HUOF=01l+-a140E-0U1 5.28 *=1.23 39
¥ L.4900 16400 S5.5¢& 3ua.34 B W22QE-UZ+—-.400E-U3 La98 —.361 51
i l.ob00 2,00 3499 15.89 # «A20E-02+-,800F-01 1.85 +=.1840 51
#  l.&6BULG lbaUU 54586 I6.90 H W14UE-UZ2+—. 2UUF-01 126 +=L. 180 51
N l.4B50 11.00 EER-L 21l.52 ¥ «3TUE-D2¥—.S00UE-03 1.548 +=.2173 51
¥ 1.9509 1600 BeG6 3. 90 ¥ W4BUF=03+—, 200F-0U2 «41% +=,1840 51
P¥  1a9%9460 1100 EER-E 2l.52 PH 4 l24F-U24—,130E-03 =528 += 554E-01 210
PR Z2.0000 1l6.00 5«56 0.9 PH w4SCGE-U3+—.500E-04 406 = 451F-01 210
P4 2.0040 4.00 3.99 15.8% P# o182F-02+-+320E-U3 410 = T21E-01 210
& 2.0630 11.00 ba b4t 21.52 # 2 LUOE-U2+=.300E-U3 =28 +=, 128 1
#  Z2.1300 8.00 3.99 15.89 4 L150E-u2+—a MOE-UZ =338 +=,6T6F-01 51
P 2.49T0 160U G886 30.90 P LSUCE-U4+—. TYOF-U4 4B 1E=-D1+=,30G1FE-02 2140
P¥ 3.0000 16400 5.56& 30,90 P J1OGE=O4+=u LOUGE-04 FIOLE-G2 4= R0 )1F-02 214
# = NUMERICAL YALUE FROM TABLE d = VALUE READ FROM DTAGRAM P = PRELTMINARY NATA

UNMARKED CROS5S SECTIONSy ANGLES AND T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHOATS).
ANGLES ARE IN COEGREES; CM AND LAE ARE CENTER-OF MASS AND LABURATURY SYSFEM; E* = CM ENERGY.



Clll:

H2: 0.9383 GEV

¥3: 0.9395 GEV

Me: 0.1396 GEV

-T K

GEvE%2 GEY
0.0009 1.23
0.0010 1.37
0.0011 1.52
0.0012 labd
T.0013 1.80
Q.0015 1.9%
0.0032 1.23
0.0037 1.37
0.0042 1.52
00046 l.6t
O00%6 l.20
0.0049 L.24%
0.0051 1.80
0.0052 1.27
00057 1.9%9
0.0077 1.23
0.0080 1.20
Q.0085 124
Q.0089% 1.27
0.0093 1.52
0.0103 l.86
0.0114 1.80
0.012%9 1.20
0.0137 1.24
Qa0la4 1.37
0.0144 1.27
0.0164 1.52
00166 1.23
QaG182 1.23
0.0183 l.66
0.0194 l.24
J.0202 1.80
0.0204 1.27%
D.0228 l.2%
D.0245 1.20
0.0252 1.52
Ga0260 1.2%
Q.0272 1.20
0.0273 1.27
0.0314 l.34
0.0317 i:20
0.0337 1.24
0.0351 1.80
0.0354 1.27
0,0358% lakB
0.0398 l.62
Ga0433 1.599
00443 1.77
0.0481 1.20
Qa0490 l.20
Q0.0508 1.98
0.0520 124
(JaD546 127
020554 1.34
0.0627 1.48
QJ.0DT04 lat2
0.0747 1.20
0.0758& 1.20
Ua0TB% 1.71
g.04a02 l.2%
0.0843 1.27
0.0851 la3%
00,0899 1.98
0.0976 l.48
0.1067 1.20
0.1076 1.20
0.1093 l.62
0.1141 l.2%
Qa1199 1.27
JalZl8 1.77%
Nal231 1.34
d Q.l370 1.97
0.1396 l.98
Q41398 L1.48
0al44d 1.20
01449 L.20
0.1537 1a24
D.1562 la62
0.1614% 1.27
0.1681 le34
0.1742 1.77
a 0.1770 197
0al863 1.20
0.1874% 1.20
0.18B4% 1.48
0.1986 l.24%

# = NUMERICAL VALUE FROM TaalLE
UNMARKED CROSS SECTIONS, ANGLES AND T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHORIS).
CM AND LAB ARE LENTER-OF MASS5 AND LABORATORY SYSTEN;

ANGLES ARE 1IN DEGREES:

GAMMA + PROTOMN ~~> NEUTROW + PI#

23

(K » 1.20 GEV)

DIFFERENTIAL CROSS SECTION {T DEPEMDERCE?

1.20 GE¥Y < K < GEV

E*
GEV

1.79
1.86
1.93
2.00
2.06
2«15
1.79
L.86
1.93
2.00
Le77
1.79
206
1.81
2415
1.79
1.77
le79
l.81
1.93
2.00
2.086
1.77
l.7%
1.86
i.81
1.93
1.79
1.77
2.00
1.79
2. 06
1.81
2415
1. 77
1.93
179
1.77
1.91
1. 8%
1.77
1a79
2.06
1.81
Le9l
1.98
2-15
205
1.77
177
2el4
1.79
l.d1
l.84
l.91
1.98
1.77
1.77
2405
1.79
1.81
leB4
Z2sl%
1.91
1.17
1. 77
1.98
1.79
l.81
205
l.84%
2al8
Z2elh
la91
1.77
1.77
ITRA
1.98
1=51
1.84
2.05
214
la77
1.T7
1.91
1.79

5
GEVE+Z

3.19
3.45
3.73
4.00
Ga2b
4ebl
3.19
3.45
3473
4200
3,13
3. 21
felh
3.26
4e61
3.1%
3.12
3,21
3.26
3.73
4.00
baZb
3.13
3.21
3a45
3.256
.73
2,19
3413
4. U0
3.21
4a26
3.26
dabr]
3.13
3.73
3221
3.13
3.248
3.39
.13
3.21
4alb
3.26
ETY-1-1
3.92
4e81
4a21]
3413
32
LFY-10)
3.21
3226
3.29
3.88
3a92
3.13
3.13
420
3,21
3.26
339
4260
EFY-1:
.13
3.13
3.92
3.21
3.26
4e20
3.39
458
4a60
EPY-1-]
3.13
.13
Fa.21
3.92
A, 26
3,39
4420
4e58
3,13
3.13
3. 66
3.21

& = VALUE READ FRUM OTAGRAM

2,00
D SIG/D T
MU BARN/GEV#®%2
46.5 +=3.13
29.3 +=2,93
1T.0 *=2.51
33.5 +=2.61
2644 +~1.33
20.7 *~1.51
41.7 +-1.91
2647 +-1.20
28.1 t=1.69
2Ta2 +=1.20
39.5 *=2.05
36.0 +=1.89
264 % +-1.33
32.1 +=1l.76
Zu.0 =797
0.9 +-l.b8
Az.9 +~1.50
2844 +=1.29
2441 +=1.17
23,9 t-1a23
224% +=1,15
2041 +=,900
32.8 +=1.26
2842 ++1.06
18.0 +-1.06
2441 +~1.03
17.2 +=, 817
2445 r-1.53
32.2 +=1.97
17.8 +-. 889
26,3 +-1l.82
17.1 +=.900
24.3 +-1l.61
15.1 +=.4TL
32.4 +=1.89
15.8 +-1.11
29.0 +=1.T4
28,7 +-.Bb8
25.4 *=l.61
20.1 *~a0B4
.9 —1.34
28.8 £—1.29
15.8 =758
24,7 +-1.17
19.3 =, T24
18.3 +—.75%
13.8 =29
15.9 = 677
3l.8 +-1.03
32=6 +=1.6%
12.6 +=,5633
0.2 +=1.T4
30a % +=1.76
FLTS -] +=.753
18.9 *=,543
LY} +-, 485
34.5 +—-. 868
I5.7 —2413
14.0 +—, 387
34.4 *=2.04
34.0 +=1.,91
25.8 t—.bhlé
12.1 +=a 295
20.0 +~1.03
A4 .4 +=1.11
4lel +-3.00
1545 +=, 755
10,3 +=2.50
28,6 =242
13.1 #=,338
25.7 =821
@ 12.6 =209
10.4 +=a 259
17.3 t—.483
34.8 +=.868
3T.7 =2.92
0.3 *-2.57
13.1 +=,377
32.7 ¥=2,.64
2443 t=,618
lle& +-,290
& 9410 #=1.71
32.0 +-1.580
31.2 +—a 947
16.3 r—a422
2846 .08

{CONTTINUED)

{0 SIG/D Tik{5-Men2)ix2
MU BARNMGEV®®2

248.
194 .
301,
325.
30l
289,
2224
176,
228,
264 a
201.
195.
301.
LB2.
279
165«
L6bs
154+
137.
19%.
217.
230.
167
153.
119.
137.
140,
121.
16%.,
173.
143,
196,
138.
211l.
164,
129
157«
146a
144,
127.
i57.
1564
180.
14Qa
149,
169.
193.
175.
161.
1654
1Tha
163.
173.
155
léba
135,
175,
181«
155,
148,
193.
163,
167,
155
175.
209.
143,
16%a
162.
145
162.
172.
144.
134.
177
191.
Lbé .
121.
1864
15%.
126
124.
142.
158.
126,
1554

P = PRELIMINARY DATA
E* = CH ENERGY,

#=1lba T
+=19,3
=204
=254
+-15.1
+=21.1
+-10.2
—=T.92
+~13.8
+=11.7
+~10. 4%
+=-10.2
+—15.1
+—10.0
+=11.1
+=8.96
+=T.50
t=ba96
*=bH. b6
+=9.97
—11.2
+-10a3
=6, 40
+-5.73
+=Ta04
+-5.83
+—b. 65
+-Ba.1%
+-10.0
4+=Ha&3
+-9.83
+10.3
+=9.16
+-9.36
+-9.51
+-9.02
=942
Ll T 14
+=9.16
+—-4,33
+=&a 80
+-56.96
+—8.bd
+=babb
+-5.58
—=b.97
+—08.77
=T 46
+=5.20
*=9,61
+—0.T74
=9, 42
+-10.0
—4,T6
=413
ST Y
=& o %)
+—10.8
=2, 2T
+=11a1
+-10.8
+—3, A%
+—4.08
+=TaG1l
+=5.40
+-15.2
+=5.9T7
13,5
=137
+-3,73
+-5.19
+—28.6
+=3.49
+=3.72
=440
+-14.8
+=13.,9
+=3. 49
*=15.0
+-3.89
—3.20
#=23.4
+-8,00
=44 80
+=3.26
=4,91

REF

EL)
L
34
34
34
34

178



M2: D.938) GEY
M3z 0,9395 GEV
W4z D.1396 GEV
-T
GEVxR&Z
0.1996
0.20B4
D.2109
0.2148
0.2332
0.2351
0.2434
0.2437
D.2536
0.2694
0.2728
0.2854
U.3024
043042
0.2168
0.3415
0.3485
C.3808
0.3992
Gat2el
04362
04418
0.5250
0.5545
Ca8T92
U.6590
U. 5950
0.7249
MZ: 0.9383 GEW
¥3: 0.7295 GEV
M4z 0.1396 GEWY
K E*

GEY GEY
1.20 1.77
l21+4= 0.02 la78¢- 0,01
1.21 1.76
1.22 1.78
1.234— D.DZ 1.79+= 001
L.23 1.79
1a244— 0,04 L1.7%9+- 0.02
1.24 1.79
1.25 1.80
1.25+= 0,02 1.8B0#+#- 0.01
1.25 1.80
la26 1.80
l1.27 1.a1
1.28+~ Q.04 1l=Bl4— 0,02
1.28 1-81
1.29 L.82
1.30 1.82
1.32 1.83
la324- 0,04 1l.83+~ 0.02
1.33 L.84
ladf+~ De04 1285+~ 0a02
1.36 1.85

24

Clll: GAMMA + PROTON --> MEUTROM + PI+ {K
OIFFERENTIAL CROSS SECTION {T ODE
1.20 GEY < K < GEY 2.00
K Ew 5
GEY GEWV GE y#*#2
1.98 2.14 4e 50 8
1.27 L.81 3.28 2
lat2 1.98 3.92 1
1.34 labBd 3239 z2
1.20 1.77 1.11 3
1.77 2.05 4.20 8
1.24 179 3.21 2
l.448 1.91 ETY-1 1
1.28 1.81 3.28 2
1.458 2.14% 4a &0 &
l.b2 1.98 3.932 B
120 1.717 3.13 2
la24 le779 3.21 2
1.77 2.05 4220 -]
1.27 ladl 3.26 1
l.62 1.98 3.92 5
l1.92 2. 1% 4a 00 5
1.77 2aU5 o204 El
1.20 .77 3.13 1
La24 l.75% 3.21 i
1.98 2al4 4440 4
l.27 l.81 3.26 L
L.20 1.77 3.13 L
1.24 1.75 3.21 8
1.27 1.81 3.26 T
1a20 1.7 3.13 ¥
1.24 1.79 2.21 4
l.27 1.81 .26 %
C1l11: GAMMA + PROTON —==> NEUTRCN + PIL+ (N3
CIFFERENTIAL CRASS SECTTON
5 =i D siGsD U
GEY#&2 GEV#e2 MU BARMNSGEW*%2
3.13 =0.243 316 +-. 316
0.552 S5.460 +=-.553
BalB+~ Outld  #-0.2164= 0,023 #5. T4 F=a 470
3415 Q063 4abl +=a547
3.17 ~0a240 ——0a 227 5.43 +=, 386
Uelb5 3,17 LR L
3,194~ 0a04& WH-0a2134~ (,023 #4.60 +=. 590
3.19 -U.2148 2.75 +=.601
-0.164% 8,33 +-,538
~0.024 T.87 +=, 588
3u2l+= (.08 4=C.128+- O.ub62 WB.30 +-4 630
H=0,0454+— L.083 #T.48 +-, 750
3.2l 0.5B5 L +=, 454
2,23 ~U.235 3. 14 =y 005
F223%= (.04 #-0,210+= 0.023 #4.05 +-a 410
Z.23 ={.102 5446 =, 749
0.076 4. 27 +-. 024
3.24 0,180 2.82 *-a bt b
0,702 2.82 +=a 445
3.286 U.607 4.18 e 440
3.284- 0.08 #-0.206+- 0,024 #3.51 +-, 330
#=0al3l+— 0,063 #E,86 +—. 560
#-0.0735+~ 0,085 #6.T0 +=.720
3.248 ~0.012 5.52 *=,5653
3,30 -U.230 1a51 *=.43]1
-0.154 5.97 +-,.503
3.32 -0, 092 S5.58 +=. 854
0.091 3.63 = 569
0.195 2+43 =427
2438 —Ues226 —=0.213 3.31 =, 209
F.364= (.08 #-0.200+~ 0,024 #3.28 +-. 280
H=0.1244— U.CQHS H6.22 +~,530
#=l, 260+- 0.085 #7.30 =760
3.38 4. 000 S«0% +=. 760
3eb434= 0.08 W-UalPb+~ D.024 H2.85 = 2H0
B=0. 117+~ 0.066 H5.,75 = 514
3.43 =-0.081 4aTO =, 940

¥ = NUMERICAL VALUE FROM TABLE

UNMARKEC CROSS SECTTQONS,

g = WALUE READ

FROM DIAGRAM

> 1.20 GEV}
PENRDENCED

0 S51G/D T
MU BARN/GEW®®Z
«61 ~,211
b9 +=. 807
0.9 +—4323
3.l +=. 890
Tal =1.59T7
.80 +=a 290
4.9 =2.57
LN =a422
3.2 +-1.460
v92 +—,253
68 +-,216
Sabr +-1.54
0.7 +-1.29
o T2 +-, 193
8.5 +=1.25
Y11 +=a593
02 +—-a127
65 +—. 290
Seh +~1.50
5.0 =136
22 =127
1.5 +=L.17
2.8 +=1a34
« 09 —.9A3
29 +=1.03
17 +=1.11
« 32 +=.832
#5855 +-.880

> 1.20 GEV)

THETA (BRARYQM}

[y

a 0.0

# 89,9
14,54-

W 51.5

2 0«0 -
¥ 59.8
Lo d=

¥ 12.7

¥ 245

# 42.3

e LR
EEI T L

B BRad

& 0.0
l4e 4=

# 32.8

¥ 51.0

# 59,2

i 96.0

4 BB.9
14424
ZBa04=
33,04~

W &la?
O-U
2%a]
312.3
SU &

P =

(CONMTINUED]

(D STG/D TI®{S—Hkk2i%we2

MO BARMN®GEW®#2

{CONT ITNUEM}

[AACKWARD PRODUCTIONI

&%

10.0

Gadt

- =]
L)
L=}

e84

K

»

115. #=2,91
L53. b, 580
1G1. +-2.99
l4b. +=h.63
188. +—10.0
94,9 =3,20
143, +=13,9
114. =3, 26
134, —9.21
F5. 5 +=3,49
B2 +—1.+99
130, +-8,00
112. +-6.96
Thal +-2.13
105, +=TaiiB
52.3 +=5.48
69.3 +—L.75
H2e% +=3.20
T9a2 +=T.80
Bl.1 +=T.37
58.2 +—1,75
G544 t—b,66
64.8 +=6, B0
43.8 +=5,32
4544 *=5.83
308.0 +=5,60
2646 =450
25.8 +=5.00
l.20 GEV

PRELIMINARY DATA
ANGLES AND T VALUES ARE CALCULATED FROM THE QUANTITEIES GIVEN BY THE

LAR
0.0 By 400
39.2 WaTLOD
549%- 2.7 . T35
2let d.590
B.0 = 4.1 @.703
25a2 %10
SaG+= 2,6 2602
5.2 fa 360
0.1 ¥1.09
176 #1.03%
11.7¢- 3.8 1.1l0
16.54- 3.8 1.01
3848 #4560
0.0 Dy 420
S.8¢= 2ab +94]
13.5 ¥aT30
21.2 ¢.570
24.8 #a380
41.9 #.380
10,4 A.5TO
S.T¢= 2.6 «483
1lase= 3.7 LTS
16.24= 3,7 922
17.2 #. 760
046G Zel2ld
Fa8 #,.830
13.2 H.8%0
20.8 #5010
244 Be3TO
Gl = 4.0 D,074
GaTé= 2.5 470
1le2¢= 3.6 «891
0+0+= 3.5 1.05
lé.8 W.730
Bat= 2.5 424
ilel4— 3.6 « 855
12.9 HaTOO
AUTHAR{ S}«

ANGLES ARE IN DEGREES; CM AND LADB ARE CENTER—OF MASS AND LABDRATORY SYSTEMZ E% = M ENERGY.

 SIG/D NMEGA
4U BARN/ STERAD

REF

24
174
24
24
1az
24
192

182
24
24

ITh

176
24

176
24
24
24

176

L7é
24

LT&

L4

17Té

176

176

176

176

cHl

+=~.400E-D1
+=+700E-01
+-485BE-D1
+=.T00E~01
+-.500FE-01
+- o H00E-01
+=aT12F-01
+=.800E-01
+=.TOOE-01
+=.900E-01
+=.832E-D1
#=,991E-01
+=.50DE- 01
+=.600E-Q1
+=.548F-01
+=,100E 00
+=.T00F-01
+— 4 600E-01
+—.600E-01
+— 6O0E~-D1
=44 54F-01
+#=.TTLE-0}
+=.291E~-01
+=.900F~01
+~4600F-01
+-.TOQF-01
=120

+~,800E-D1
+=.400F=0D1
= 3008-01
+—,401E-0L
+=,T59F~01
+-.109

=110

+—.38TE-O1
+-,T59€-01
+=.140

REF

2g9
176
230
156
242
156
230
156
156
156
230
230
176
229
220
156
134
156
154
1746
230
230
230
156
229
156
1564
156
156
242
230
230
230
156
230
230
154



25

Clll: GAMMA + PROTON -=> NEUTRON ¢ P[4+ K > 1.20 GEW} {CONTINUED
M2: 0.93B83 GEY
#3: 0.9395 GEV
M4: 0.1396 GEVY
CIFFERENTIAL CROSS SECTION (BACKWARD PRODUCTIONI K > 1.20 GEV
K E* 5 ~u D sS1G/0D U THETA (HBARYOM} D SIG/D OMEGA (CH) REF
GEY GEV GEY*%Z GEV*=%2 HU BARN/GEY#*¥2 CHM L&aB MU BARN/ STERAOQ
1.364%= 0,04 1.B85+4— 0.02 3243+~ 0,08 #-0,017+— G.088 A5.74 =, 660 38,2+— BaT 15.T+= 3.6 s 854 H=.982E-01 23
1a%0+= Qald 1.874- 0,02 34514- 0,08 W#-0.108¢= 0,025 H2.64 +=. 250 13,84~ &.l S.bt= 2.5 « 408 +=,386E-01 230
#—0. 110+ 0. 067 #5.71 +—, 510 2Telé= BaT 10.9+— 3.5 «881 +=.TATE-01 230
H=0.0094+— 0.030 #b5.14 +—. 680 3TB#— Bab 1Besi+— Iub «951 +=.105 230
1.43 1.89 Ju58 =0s213 ==0.198 1.97 +-,189 G.0 — 10.0 De0 = 4l D.3L3 +-4+300E-01 242
laddt= 004 14894= 0,02 3,584~ 0.08 #-0.1034+= 0.025 NZ2.04 +—a 220 L3.T+= 6ol Gabt— 2k 320 +=-.352E-01 230
#=0e LO0%+= 0,068 #5.62 +=3 510 26,8¢- Bab  10.T4= 3.5 -899 +—-.816E-01 230
#-0.001+~ 0.092 HG5.86 F—a6T0 AT.54= A5 15,24~ 3.6 «937 +—, 107 230
latiBe= D04 1.914= Q.02 3.66+— 0,00 K~0.1T78+~ 0.026 Hl.69 +—a L4 L3.64= ba0 545+~ 2.4 « 280 +—4232E-01 230
§=~0,0984+~ 0.069 #3.86 +=a 260 26a54- 8453 l0ab+= .4 « 839 o4 JAE-GL 230
# 0.0 +- 0,091 ¥2.85 +=—. 320 ITald— Bod  L4aT4- 3.4 «638 +-.530E-01 230
La524— Q.04 14934- 0.02 3.73+- 0u08 W=D 1T44+— 0.026 HlsL& +=.110 13.44= 5.9 Sadt= Zu3 195 +-a18BE-01 230
H=0.092+— 0,070 #3.55 = 240 26.24— Bed  10.44= 3.4 « 608 +=a411E-01 230
# 0.007+— 0,093 #3.92 +-,330 I5.84¢— B3 14.5+— 3ad «B71 +-.BH8E-01 230
1.56 1.95 3.81 —0.200 —~0,182 599 +-,585E-01 U0 — 10D 0«0 = 3.9 3.1086 #=. LOOE-OL 242
LeS64= (a4  1.95+- 0,02 3,81+- C.08 W-0.170+ 0,026 #l.32 +=. 140 13.3¢- 5.9 Ba2¢— 2.3 234 r—.248E-01 230
H—0.0B84— 0.0TL #2.684 +—. 220 26.04— Bad 10.34= 3.3 +502 +-,389E-01 230
# 0.0l0+— 0,086 H3.B4 +=43 400 35.84¢— Tab 1.1+ 3.1 «6T9 +=.TORE-DL 230
Let04= a4 1.9T4- 0,02 .88+~ 0.08 #-0.166+- 0.027 #1.00 +-,120 13,2+~ 5.8 Selt— 2.3 «183 +=-.219E-01 230
#—0.081+— 0.072 ¥2,22 +—a 260 2548+~ 8.3 10.1#+— 3.3 =405 +=-44T5E-01 230
# 0.01l8+= y.088 #4.10 +=a 420 3545+~ Ta5 13.94- 3.0 « 749 +=4T6TE=01L 230
letbdt= 0a04& 1e594= 0.02 3.56+— QuUB WN-Dalél+~ 0.027 #.960 +~.120 13.08=- 5.9 Salé= 2.2 «181 +=u226E-01 230
—0L.0Té+— U073 H2.33 +=a 240 25.6%+— HA.2 F.9+- 3,2 « 439 +=.452E-01 230
0024+ 0,089 #2444 +=-.320 35.2%= ToF 13.T¢= 3.0 « 459 *=a56216-01 230
1l.65 1.99 3.98 =0.191 -=0,173 317 +—. 435E-01 0.0 - 10.0 0.0 = 7.8 R.602E-Dl+-.A25E-02 242
liebB4= 0u04% Z2.014- 0,02 4.03%= 0.08 W-0.1374= D.02T N.0680 +—.110 L2.94= 5.7 506~ 2.2 «132 #-42136-01 230
#=0a0Th+~ 0,074 H1.57 #2190 25.3+~ 8.1 9.8+~ 3,2 « 305 +=2369FE=0]1 230
¥ Ueudlé- 0.Q09T #2.739 +=4 500 34.9¢= B0 13,5+~ 3.2 464 +-.9TGE-01 230
1+T24= 0:04 Z2+034- 0.02 411+~ G008 #-0.15644- 0.0Z8 H.552 +~a &BOE-01 12.8+- 5.7 4eQb- 2.2 « 110 +-.136E-01 230
#=0,0664+= 0075 #1.87 +-a220 25.14~ 8.1 Gebt=  Fal +373 +=,439E=01 230
W 0a03T+= Ga.u98 #1.92 +—a 230 4.8+ T.7 13,3+- 3.1 »3B3 +—.459E-01 230
1.75 FAE 4alb -De 1B ==0u.163 .321 —.404E-01 Oatt = 10.0 0u0 - 2.8 2,655F-014-.825E~02 242
LeTét= Qa4 2.054= (.0G2 44184~ C.0B #-0s1504+= 0.028 K.%49 +=4 600E=-D1 12.7#= 5.6 4a8%- 2.1 -922F+014-.123F-01 230
#=0-U6L¥= U076 Hl.UD +—a100E 00 24,9+=  B.0 a5+ 3.l 226 +-.205E-01 230
A D.0424= U039 Alulé +=-.1B0 34.34= 7.9 13.1+- 3,1 238 +=.370E-01 230
1oB04= 0.0B 2,064= 0404 4e26+= 0215 F-0.146+— UaU28 #.471 +-.820F-0U1 12.6%= 5.6 4a9+= 2.1 » 39IE~014=. 1 31E-01 230
1eB0%= 004 2.064= 0LU2 4226+- 0u0B #—0.Ubs+— 0.0FT H1.0° +-, 100E 0O 2ae T+~  Ba0 Gedt= 3.1 «222 +-a211E=01 230
¥ 0a0454=- CalGl #1a.23 +-. 1840 Ja.Ut- Ted LZ2.B+- A 260 +-.380E-01 230
LeBdd= 004 2.00+- Q.02 4.33%- 0,08 #-Uul424- 0,028 #,457 +=a THOF-U1 12.5%= 5.5 Gofe= 2.l =101 +—.1469E-01 230
F=0suS51l4= Ua0TE HaBLO +—a 110 2habt=  Tau? .3+ 3.0 « 176 +—.238E=01 230
¥ 0.050+~ Us102 #.534 +=a190 33.T74= T8 12.74= 2.0 «116 a4 12E-01 2730
1.85 2.09 %4s35 =0e 175 ~~Gal54 «450 +=.3THE-01 0.0 = 10.0 Geft = 3.7 @-.9B3F-0k4-.B25E-02 242
1.904= 0408 Zell4= U.0& 4445+~ Gol5 F-U.138+4= 0.029 #,273 = 44 JE-(L 12.3%= 5.5 GaT4- 2.0 «bl5E-01+=-.9%1E-02 230
H#=Ga0454= 0,079 Ha61l0 +=. TQGE-01 24s14= T8 Falé= 3,0 137 +=.158E-01 230
# 0,058+~ 0.104 #.8l5 +-4 F90E-01 33.36=  ToT 12444 7,0 + 183 +=.223€-01 230
1.93 2412 4450 =0.169 =0, 147 318 +-.35%E-01 G.0 - 10.0 Ual = 3a7 FaTIE-0Ll+-.825E-02 242
1.598+= (.08 2.14t- Us04 4.60+- Q.15 H-0a132+= 0,029 #.254 +-,430E-U1 L2.2+= Daud GeBt= 2.0 »60LF-01+-,102E-01 230
#=0.03T7+- C.0HL H.420 +-,.500E-U1 23.T4=  TaT B.9+- 2,9 +F94E-014-.118E-01 230
# U068+~ 0.106 Aa354 +-465UE-01 F2.84- Tafh 12.14- 2.9 «838E-01+-.154E-01 230
2204 2.17 4a71 -0.161 --0.138 .28 +-.336E=-01 Gal —~ 10.0 Qalt = 326 R.TOIE-0O1+~.8256-02 242
ZeDhbm QB 2.1B4= De03 4.75+4- 415 H-0.127+- 0,030 Ha266 +—.290E-01 12.,0¢=— 5.3 Gett- 1.9 «GO0E-QLl+-,T20E-02 230
W=04029+= 0.082 #.270 +-.300E-G1 23,3+ 7.6 B.T#= 2.8 wO6TOE-01+—.T45E-02 230
# UaCTB— (4108 Ra422 +-« 8BOE-01 A2.34~ T.5 11,8+~ 2.8 « 106 +=<2]18E=01 23D
Zel4e= 0,08 2.214- 0,03 4.50+4~- Cal5 W-0.121+- 0.030 #.259 +-a2290E-01 11.84= 5.2 Ged+= 1.9 «O6TAE-014=.TH3E=-02 230
#=0.022+— DuCB% Fa250 +-.300E-01 22.94- T.8 BueS¥=  2a7 s GHIE-01+-,TTPE-02 230
¥ 0.079+= 0.124 #4305 +—u 4 30E-01 30,94~ Aa5 1la3+- 3.1 « T92E-01+~.112E-01 230
Zell 2.22 4.91 =0s155 ==D.130 .317 +=2 315E=-01 Qatt = 1U.0 0.0 - 3.6 F.829E-01+-.825E-02 242
2ed24= Q.08 24254~ 0,03 5.05+= Lal5 h-Usllée— 0.031 #.275 +—+380E-01 11l.84¢= Hal 4u.24= 1.8 «T4SE-014—.103E-01 230
#=0,0lT+= 0.UB5 R.280 +-.400E-01 22a46%=  Tu4 BaZt= 247 + TOSE-014-.109E-01 270
¥ U.0824—~ 0.100 #.356 ¥=.5TOE-0Q1 30.2¢4~ b6 105+~ 2.4 «F6HE-D]1+-a155E-01 23D
2e26 2425 5.08 -0,149 ——0.E23 356 +-4300E-U1 0.0 - 10.0 040 = 3.5 Q.9TTE~0l4-,025E-02 242
2.304— U U8 2428+~ 0,03 5.204- Lal5 K¥-D.11Ll4— 0,031 #.244 +—a 2B0E-01 1l.44- 5.1 4eit—  laB «HI0E-0)l+—aT92E-02 230
¥#-0.009+ 0,086 A.312 +—4 % 30E-01 22.3+= 1.3 B.0%- 2.6 «B03F-014—,1226~01 230
¥ 0.091+- 0,102 Ha=310 +-4 S40E-01 29.94= bbb 10.T+- 2.4 «BTTE-01+-,153E-01 230
2.38%— 0408 2.314- 0,03 5.35¢- [.15 #-0.1064- 0,032 H.262 +=-.2T0E-01 11.2+4- 5.0 4.04— 1.8 « TT2E-0l4-.T95E=02 220
#-0.004+— G 08T #2717 +—4 270E-01 22404~ Ta2 TelBd= 2,5 +818E-01+—4795E=02 230
# 0.0974- 0.103 #,232 +=- o 4#90E=01 29.64— 645 10.4+= 2.3 «6AIE-0l+-.144E=01 230
2atl 2,32 Se.40 ~0.141 --0.112 307 +—,276E-01 U.0 - 10.D O.U - 3.5 d.519E-01+-,825E~02 242
2atbv— 0408 2.348— 0.03 5.50%- 0,15 #-0.101+- 0.032 4.231 +—. 260E-01 11.1%= 4.9 3.9+ 1.7 « TOTE-O0L4~.T7R6E~02 230
¥ 0,002+ D.0HY K279 +—. ZBDE-L] 21.8%= T.l TeT+- 2.5 «854E-01+=.B5TE~02 230
¥ 0,060+ (.103 #.232 +—,330E-01 29.0+~ 6Ba4 Dol 2.3 « TLOE-01+-.101E-01 230
2453 2437 Se63 -0+135 ——0,105 275 +—, 260E~01 0.0 = 10.0 040 -~ J.% FATIE-01+4-.825E-02 242
ZeSh4= 0,08 2.384— 003 5.654- 0.15 #-0.097+- 0.032 #.191 +=o Z30E-01 10.9+= 4.9 3.8+= 1.7 +60TE-0l+-.T3I1E-02 230
# 0.007T+- C.090 #.258 +~4.350E-01 21.54= T.0 Tabt— 2.4 +820E-014-,111E-01 230
A 0«107+= 0.105 #.260 +=. 3T0E-01 2B.64- 5.3 GaBé- 2,2 «8276-01¢-,118E=-01 230
2e24= 0.08 Zuilé— 0,03 5.804- 0.15 #-0.09i+- 0.033 #.186 +—4 230E-01 10T+~ 4.8 3T+~ Llab «61lIE-Q1+=.THEE~02 230
# 0,0124= 0,091 H.321 +=+400E-01 2l.24— 6.9 Tedt= Zat =106 +=4,132E=01 230
N Qallé+- 0,057 H.235 +—.470E-01 20. 24— ST Fab¥= 2.0 « TT4E—0Q14=4155€=01 230
2466 2.42 587 -0.129 =~0.097 .163 =, 246E-01 0.0 - L0.0 Ou0 = 36 Fu548E-0l+4-.835E=-02 242
2.70+= 0.08 Zas%4é- 0,03 5.65+- 0415 A-U.092+- 0.033 ¥, 134 +-,270£-01 10.5¢— 4.8 3.5¢- l.6 + 46 4E-01+~.921E=02 230
¥ 0-01l6+~ 0.052 #.269 +-.360E=01 2U.94— 6B Talé- 2.3 «F1BE-014-4123E=01 230
# Uul19+- 02099 #.129 +—, 360E~01 27.8+— 5.6 Jalet— 2.0 «440E—0L+=,123E~-01 230
2.71 2at4 5.97 ~0.127 ——Q.095 .133 =, 1OE-01 Galy = 10.0 D40 =~ 33 Pu45G6E-0L+—.550E-02 242
2:T84= 0,08 2.4T4— 0.03 6.104- 0.15 #0.088+ 0,033 #.110 +-4 260E-01 10.34%= 4,7 3u5+=  leb «38BPE-0l%+-.210E-02 230
¥ 0.0L9+=- 0.093 WalT9 +—2 300E-01 20.b64— 6.8 GaF¥= 2.3 +632E-014+—.106E-01 230
¥ QalZ5+4- 0.100 #.171 +-+430E-01 2T7.54— 5.6 9.24= 1.9 +60HE-Ql+~.152E~01 230
2480 2.48 6413 a-0.070 2a192 +-,1T2E-01 12.6 Y2 s 6B4E-01 1= 61IE-02 63
i-0.015 d.228 +—. 204E-01 17.9 6.0 «812E-01+-.T2TE-02 53
¥ = NUMERTCAL WALUE FROM TABLE & = VALUE READ FROM OIAGRAM P = PRELIMINARY DATA

UNMARKEL CROSS SECTIONS, ANGLES ANR T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN B8Y THE AUTHOR{S).
ANGLES ARE IN DEGREES; CM ANO LAR ARE CENTER-OF MASS AND LABORATORY SYSTEM: E* = (M ENERGY.
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(K > 1.20 GEY) [CONTINUTED )

Clll: GAMMA + PROTON --> MEUTROM + A1+

MZ: Ga.9383 GEV
¥3: 0.9395% GEV
Wiz 0.1394 GEY

CIFFERENTIAL CROSS SECTION IRACKWARD PRODUCTION) Kor 1.20 GEY

K E# 5 - o sIGD W THETA (BARYON) N SIG/D OMEGA (CHWI REF

GEV GEY GEwHwZ GEWk*2 MU BARMAGEW®®RZ (oL ] LAB MU BARNS STERAD
280 2e48 b.11 i G.085 d.194 =, LEHE=0] 2540 8,2 » TOSE-0QL+-4591E-02 63
i J«200 d«l40 +-4242E-01 3l.2 LO.9 «49IE=-DL¢-.B62E~02 63
& Uat25 aeaBHEOE=014=4128E-01 41.0 13.9 »ADEE=D]1+—24R6E~D2 a3
2.824- 0.l 24684~ 0u.0& bHeli+— Ca30 # 0.025%= (093 6,112 +-4340E-01 20a34~ bl To04= 2.3 +AO0LE-014¢=4122E-01 230
2oB64= 0,08 2,504~ 0.03 §a25+= Calbl  #=UsUB5+= .04 #.680E—0L+-.200E-U1 1dele= 4ab Febt— LS «PHEE-OL4—.T2Z9E-02 230
w 0.U224= Ga0%4 #4158 +—. 240E-01 20a34~ b7 buBe= 2.2 W969E-01#-.102F-01 230
B 0al314= 0,101 4134 =, 3AGE-01 27.1%= 5u5 Gult~ 1.9 »4BIF-01#-,139E-01 230
2,984~ Dalf 2.544= 0,06 GadTt- 0,30 § D.031+= DLOU95 #.110 +=, 33IDE-01 19.94= £.6 balt= 2.2 SH2DF-Dlé-.126E-01 230
3,03 2.56 6.57 ~0allé =~0.078 LBTOE-U1l+=,141F-01 7 0.0 - 10.0 a0 = A2 HL.IIFF-014-.550F=-02 242
F.l44- Oalt 2.680%- Da06 &TTH- Ca3l 4 0.0U37+— 04097 #.500E-QLl+~.26DE-01 lo.4+= bHad Gedt=  Zal = 202E-01+=.105%F-01 230
3.27 2.05 Ta02 “0elUB —=0.UBl  JS54AF-0l+—.TOE-02 & V.0 - 10.0 De0 = 31 R.2IIE=0L+-.300F~02 242
Jo30%+= Uelt 2abb4- Ua08 ToUT#~ (3G # LuDabé— 4,098 #u3F0E-0L+-4200E-01 L8.94— 6.3 Aag¥= 2.0 J1ABTE~-Ql+—+A5TE-02 210
.55 2475 754 =0, 101 ==0.056 »354F=01+=u536E-02 & U0 - lU.O Del = 321 @ul&SE-01+4-,250E-02 242
1.81 2.83 A.03 =0.095 =+04046 S2TSE-01+-.594%E-02 4 0.0 = 10.0 De0 ~ 3.0 3.139E-0L+-.30D0CE-02 242
be22 297 Be B0 ~0a088 ~+0.032 L290E-01+-.663E-U2 2 U0 = LOa0O D4 ~ 2.9 Qelb64E-0L¥=.3TS5E-02 242
4,430 2.99 Be95 2 0550 3al29E-l¥—, 1TUE-0Z EETY 10.0 « T&4E-024-.981E-03 63
4.1l - 4450 2.53 - 3,05 BaS5T ~ Ge32 i 0.377 Au242E~014=, 240E-D2 29.13 8.5 « 439E-01+-.1IBE-02 105
430 2.99 .55 d 0.19C fa3ASE=iilt—a IQUE-D2 2245 G4 5 e 193F=01+-2 L 73E-02 63
Z valgd Pa335E-( L=, AIDE-G2 2245 5.5 «193E~-01+~a190E-02 63
i Le24Q e ITIE-YL+-. IBOE-Q2 24t Tad nZ215F=014-4219E-02 63
& U307 B 2HAE-ULY— L 4 I0E-O2 2641 T «lL41F=D1+-.24AF-02 63
4010 - 6a50 2493 = 3,05 Bu5T - G.32 & 0.069 e 3FAE-0L4—, 410E-02 1648 4.8 « 227E=-014~.235E-02 105
g 04149 fe322E-0lt—u410E-012 20.7 6.0 - LBGF-014-.2346E-02 105
4430 2499 Ha55 i-U.050 Fe3TTE=01 ¥+ E4OE-D2 Ba} 2.3 W 218E=01+=,312F-02 &3
i-0.030 e 3ISE-CLl - GAYE-CZ 10.0 2.9 a193E=01%=-.566E-02 43
a J.008 e IZ2E-014=u 490E-02 13.0 3.7 «1BEE-0L#=4283E-02 63
g D065 Fe&HSE={ 1 +=4 590E-02 16.5 4.7 «25TE-DY+-.340F-02 &3
4,713 .12 S 18 —J.0T8 —=0a017 L234E-Ql+—.468E-02 @ UL.0 = l0.0 0.0 = 2.8 A, t51E~01#~.300E=-02 242
5,00 .20 1Ga26 a-u0.050 34 2U06E-014—-. 1BQOE-C2Z el Ll +140E-D1l+-.123E-02 105
a-0. U286 T.229F-014=. 210E-02 Bk 2.3 «1B&E=-D1+=.L43E-02 105
i U.UDB de23UF -l +—y JBQE-02 11.2 3.0 «LETE=014=.259E-02 105
i D.039 Ge275E-U14=. 220E-02 12.72 XY +18TF-014—e150E-02 105
Z Gal10 Te204E-014—4 200E-02 16.9 4ah «LTIE-01+-4,136F=02 105
i Us150 T2 203F=-014-. 190E-02 LB,.& 5al +13BE-01+-4125E-02 105
i 0e203 Fe LGHF=014—a 140E-02 20 Sty «122F-014-,953E-03 105
g Ue257 AelbBE=GLle-s 160E-U2 224 Ba2 2 113F-Dl+-,109€-02 105
i ua3dz3 34198F=01%—a LTOE-D2 2449 6.8 «135E-014+-.216E-02 105
i U400 Zala2f=01¥—. LONDE-0Z 27.2 Tetr +IBTE-02%~.681E-03  LO5
i U«5G0 Zull7E~Qil+-.F00E-03 a0 Be2 «TOGE-02+=.613E-03 105
Z 04533 Fel12E=0Ll4=4 130R=-02 309 Beb «TH2F=024=-4885E-03 105
g Ue5H5 e l0SE-U1+-4 120E~D2 32.2 (] fTLISE=-02+=.§17F-03 105
I Oab5U fe PIVE-D2+- LUUE=DZ 33. .3 «H3IE-02+4=-.6HIE-C3 105
g 0.700 S BEOE=024 -, JOOE-03 5. 9.7 +STGE=D2+-.613E-03 105
3 UeB50 B T4UE-O2+~4 600E-03 2. G «G0GF=02 4=, 40RE-03  LOS
i l.0oo Ao BIVE=)24—4 LGUE-02 Gle 1.5 e 429E=02 +-.681€~03 105
2 l.200 T« 500E=02+=-.500E~0U3 G544 L2.7 «340E~02+~-. 340E-03 10%
5 latl?¥ A 4BOE-Q24+-,600E-03 4944 13.9 +32TE-02+4-.40BE~03 105
i l.680 fe42UE-YZ+—.GUDE-03 53.4 1543 +2BHF=024=.408E=03 105
5a0% 3,22 1Us 34 —-U73 ——0u.008 W2L3E-0l+-.658E-02 & 0.0 - 10.0 Jal0 = 2aT  Fel&bE-014-.450E-02 242
5 et 3.35 11.56 =0.U66 - 0,U08 +250E-01+-.S514E-02 a 0.0 - 10.0 Oul ~ 2286 BalFSF-0l4-.400F-02 242
b6attl 3.599 12.%1 —0.08% = 0,026 L9ITE-02%~.T53E-02 2 0.0 - 1D.0 DaD = 2ub DeBIGE-D2+-,0T0E-D2 242
6aTU 3.567 13.45 #-0.012 De12TE-D14—4 390E-02 Tel L7 “L19E=01 +-,364E~02 &3
2 Ol ieBUUE~D2#=-4 L TOE-02 B.0 1.9 «TGTE~-024—4 L59E-02 &3
i Uel85 e BTOE=DZ#=4 LEVE-D2 1445 L3 WBl2E-024—,149E-02 &3
i 0.300 E+I10E-Q2+-4 HUQE-03 20.1 449 s BAFE-024=o T4TE-Q3 &3
Ta22 3.80 14443 —0.0%3 - 0.064 JGO0OF-0F+—.843E-02 @ 0.0 - 100 0u0 = 22l BubATE-D24+=u650E-02 247
9.50 4433 18.71 i D.015 e 360E-D2%=, 150E-03 Baefa l.4 «HBOF-024-,203E-03 105
a Y054 e JHOE=G2+=4 SUGOE-D3 Bab l.8 «GLIE-024-.46T5E-03 105
i .125% e VOUE=U2+—e 4U0QE~D3 11.3 Fute e 4BHE-024= . 540E-0F 105
7 0.212 AaA4UE=-Q2+-4 400E-03 1440 247 W4BFE-024-4540E-03 105
T Ua264 P 2TOE=02+—y 300E-03 154 32 W IBSE-024-.405E-03 105
i Us400 34 150E-02+-, 2BUE-03 1845 3.9 » 203E-0Z2+-.37TBE~03 105
i 0.500 24 200R=0 24—, 240E-03 2046 LT W2TOE=02%=-.324E-03 105
i G.5813 2alZ20R=02+— 210F-03 22.1 fah « lBZE-02+-.284E-03 105
i D700 De120E~02+~4 LTOE-D3 2441 Gel W lBZF-0Z+-.230E-03 105
a 0.850 2e L1OE-G24=-a LBOE-03 26.5 Bul - 149F-02+-.203E-03 105
& LeUoo e BBOE~03+=. LOOE-03 28.7 6.0 »119E-02+-.135E-03 105
i 1.180 T TANE-UI+-, 1O0E~-03 1.1 bl «IB6E-03+—.135E-03 105
g le430 BeHLlOE-03+-, 160E-03 3442 7.3 «B24E-N34+=,216E=-03 105
i 1.7M0 e B20E~03+-4 TOUE-03 37.5 Ba0 «TO2E-D3+-.945E-03 105
.84 4e39 15.27 & Ga020 A 2TOFE=02+=, 170E~02 67 1.4 o ATTE=02 4~ 23FE-02 63
g 0,065 A= 120E-U2%—4 L2UE-D2Z B.9 1.8 CA4UBF=024~u 16TE~02 £3
i 0s125 S+ 4 TOE-U2 44—, TOOE-03 Ll.1 2.3 +&BOE=02+=.9T6E-03 63
i u.212 2 320E-N2+-o bUDE-01 13.8 2.8 +AAABE-(2+=-uBITE-03 &3
i U.330 2a2TDE=(2+-4 400E-03 la.7 EFE « ITTE-024-+558E=03 63
i Da408 24 220E=-024-.600E-03 18.3 3.8 +IOTE-024-,837E-03 63
14.480 5.35 28.69 i DeD DubFOE-(34=a t IUE-03 346 0sb o l4BE~D2+—.2TRE-03 105
i GalG% 22990F=03+4=-. 150E~03 Ity Leé «212E-02+-4.321E-03 105
£ (te338 e F60F=03+~s 930E-04 13,3 2.3 » 205E-02+~,199F-03 105

¥ = NUWERICAL WALUE FROM TABLE & = VALUE READ FROM DIAGRAM P = PRELTMINARY DATA

UNMARKEL CROSS SECTIGNSs: ANGLES AND T VALUES ARE CALCULATED FROM THE NUANTITIFS GIVEN BY THE AUTHOR{S).
ANGLES ARE IN DEGREES; LM AND LAB ARE CENTER-DF MASS AND LABDRATORY SYSTEM; F# = UM ENERGY.
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Cll1l: GAMMA + PROTON —--> NEUTRON + Pi+ (K > 1420 GEWI {CONT INUED)
K2z 0.9383 GEV
M3z 0.9395 GEV
B4z 001396 GEV

RATIO OF CROSS SECTIONS FOR TRANSVERSE AMD PARALLEL (TD THE PRODULCTION PLANE) POLARIZED GAMMAS

K E* ~T THETA [MESON) A=STG TRAMSVERSE B=51G PARALLEL
GEY GEV GEy¥#? CcM LAB [A-B}/[A+B) AZ{A+B) BALAYE)
2«50 2.356 # 0.0200 B+18 F.243 #D.980 +=.100E 00 0,990 +=.S00E-01 0.100E-01+-,500F=01
¥ 0.0500 12.96 S5.147 #0.960 *—.BOBE-B1 0.980 +—40U0E-01 0.2CG0E=01+-,40DFE=-01
# 0,1000 18.37 T.322 W0 800 +—,B00E-CL 0Q.%00 +=.400E-01 ©0.100 +=u 4DE=-01
# 0.2000 25609 10.49 #0.580 +—2 800E-01 0.790 400601 Da.210 =2 400E-01
# 0.3000 32.10 12.9%9 H0. 590 +=. GUOE~01l Ca795 =, 400E=01 Q.208 +-. 400E-01
3.00 2435 P3 Qulé4nn 19.57 Ted3s
+- 04,0500 #= 3453 +-1,327 Pal.930 =4 110 0.965 +=,560E=01 0.350E-01+-.550E-01
Fd 0.2400 25.72 9.584
= 0.0500 — Z.73 +-1,043 Pad.&T0 +=.F00E-01 0,835 +=.450E-01 0.165 +-a450E-01
Pa 0.3400 30.13 11.50
+= 0,05090 —  2.32 +-.9027 P3d.300 +-~.100E 00 0.%50 +-,500E-01 0.500E-Ql+-.500E-01
Pi 0.6000 41l.21 15.68
+= 0,1200 += 4231 +-1.768 Pa0.580 =170 0.840 +-,450E-01 0.160 +-+B50E-01
Pd 0.B400 4%,32 19.04
+~ 0,120Q = A.75 +-1.614 Pa0.800 *=. 140 0.900 =, T700E-01 0.100 +-.TOOE-01
Pd l.0600 55.78 21.9%
+= 0.1000 - PZ.86 +-1.290 Pa0.480 +-a 160 Q. 940 +—.B00E-0L 0+600E-01l+—.B00£-01
3.40 2.69 ¥ U.0100 4,85 1.684 #0.6480 +=u 110 C.B40 +-.550E-01 0.160 +—=.550E-Q1
# 0.0200 &,86 24384 # 1.00 +=.120 L.00 +-.HU0E-01 0.0 ++4600FE-01
4 0.,0500 10.846 3.78C #U.9TU +—. BUDE-01 04985 = 400E-0) 0.150E-01+-.400E-01
¥ 0.,1000 15.36 5.368 #0. 800 +—, B00F-01 U900 +—.4U0UE-01 0,100 +=24D0E-01
£ 0.2000 21.82 T.656 H0.790 +-.,800E-01 04895 +—,400E-01 ©.105 +=.400E-01
k¥ 0.300Q 26.81 Ga457 #0. 430 =, BUOGE-01 0aB45 +—4400E-01 0.155 +=400E-01
¥ C.4000 311.0% 11.01 #l. 640 +=,100F DO 0.B20 +-,500E=01 D0.180 +—.500F-01
# 0.5000 34.83 12.42 #0a. 640 +—,900E-01 D.B820 +—.450E~01 0.180 +=s 450FE-01
¥ 0.6000 348.27 13,73 N0. 630 +-.100E Q0 0.B15 +=.500E-01 0.185 +=.500E-01
5.00 3.20 ¥ C.loog LZ.41 3. 641 #0.72Q0 +=. 170 U.8565 +=.050E-01 0.135 +=+430E-01
¥ C.4000 24.58 T407 #0.720 +=, 200 U860 +=-+100F 00 C.140 +-+100E QD
CLlll: GAMMA + PROTON =--> NEUTRON + PI+ 1K > 1.20 GEV) (CONTTNUEDY

M2: 0.,93B3 GEV
®3i: 0,9295 GEY
M4: 0.1396 GEY
POLARIZED GAMMAS (DIRECTION OF POLARIZATION IS WITH RESPECT TO THE PRODUCTION PLANE}

R = RATIO (SIGITRANSVERSE) — SIG{PARALLEL}}/ISIGITRANSYERSE) + SIGIPARALLEL}}
[T DEPENDENCE!

2.00 GEV < K < GEY 5,00

=T K E* 5 R REF
GEV¥*2 GEY GEY GE w2
H  0.0100 3.40 2.69 Ta26 K0.6B0 +-.110 a8t
# 0.0200 2450 24386 5.57 #0.980 +=.100E 00 81
A 0.0200 340 2469 Ta26 W 1.00 +-.120 87
4 0.0500 2.50 2.34 5.57 #l. 964 +=. BOOE-01 BT
i G.0500 2.40 2.89 T+26 HO0.970 +=, 80GE-01 a7
¥ 0.1000 24540 2.386 5.57 ¥0.800 +=4 BU0E~Q1 ar
A 0.l000 .40 2269 T+26 #0.800 +=2BOOF-01 B7
¥ 0.1000 5.00 3.20 10.24 #0.730 +=.170 ar
P2  0.1400%- 0.0500 3.00 2455 Ga51 PA0.330 +=.110 119
¥ U.2000 2.50 2e3& 5.57 #0.580 +-.B00E-01 a7
¥ 0.2000 .40 24665 T=26 #0.790 +=, BOCGE~-O1 BT
P3 Da2400+— 0,0500 3.00 235 6,51 Pal.6TC +=.F00E-01 119
#  0«3000 2.50 236 5.57 #0.590 +=.400E-01 aT
# 0.3000 3.40 2465 T4 26 W0 690 +=u80VE-O1 87
Pd  0.3400+- 0.0500 3.00 2435 §.51 PEl.500 +-4 1QG0E 0O 119
¥ G.%000 3.40 2.69 726 ¥0.640 +—.100F 00 B7
o 0.4000 5.00 3.20 10.26 H0.T20 =200 a7
# U.5000 3¢ 40 2. 69 Ta26 #0. 650 +-.500FE-01 87
Pa Q.6000+- 0.1200 3.00 2.585 6a51 Pa0.680 +=.170 119
# C.6000 3.40 2469 Ta2b #0.630 +=,100F 00 e7
Fd 0.8400+— 0.1200 .00 2455 6.51 Pi0.800 +=4 150 119
P 1.060C+= 041000 3.00 2.55 6451 Pa0.880 +=. 160 119
¥ = NUMERICAL VALUE FROM TABLE & = VALUE READ FROM DIAGRAM P = PRELTIMINARY DATA

UNMARKEQ CRDSS SECTEONS, ANGLES AND T VALUES ARE CALCULATED FROM THE QUANTITLES GIVEN BY THE AUTHOR(S).
ANGLES ARE IN OEGREES; CM AND LAP ARE CENTER—-OF MASS AND LABORATORY SYSTEM; E# = CM ENERGY.
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Clll: GAMMA + PROTON --> NEUTROM + P+ (K > 1.20 GEV) {CONTTNUED)

M2: 0.9383 GEY
W3z §.9395 GEV
Waz 0.1396 GEY

A = ASYWWETRY ({#b=(=h)/((+14(~)) FOR POLARTZED TARGET (PALARIZAVICN POSITIVE ALDNG KIGAMMA)Y X PIMESONE

K F* =T THETA IMESON}
GEV GEY GEY#&2 [ LAB L3 REF
5.00 3.20 # La0200 S5e54 lab2l K=o 1B +-,120 184
# 0.0800 11.10 3.2513 ¥—a 340 +-.110 184
# 0.1700 lea21 4aThh #-. 380 +-a 110 184
W 0.3200 22420 . 554 #—. 560 +-4 140 las
¥ 06200 3la24 9.340 #-«T10 #=. 150 L34
i Lab200 4440 12.27 H~.400 +=2 1RO 184
16400 5456 # 0.0G200 3.00 14120 W 250 += 240 184
¥ Ca.0800 GaC1 L.Gl4 #=a720 -, 130 184
¥ 041600 .50 la436 bl +#=,120 184
# 043100 11.84% 2.004 H=a 590 +-.190 184
# 0.6100 16a6% 24825 A=v3060 +-,200 184
¥ = NUMERICAL VALUE FROM TARLE 2 = WALUE READ FRCM DTAGRAM P = PRELTMINARY NATA

UNMARKED CROSS SECTIONS, ANGLES AND T VALUES ARE CALCULATED FROM THE QUANTITIES GIWEN RY THE AUTHORISE,
ANGLES ARE IMW DNEGREES: CM AND LABR ARE CENTER-0F MAS5 AND LABORATDRY SYSTEM; E+ = CM FENERGY.



¥2: 0.9383 GEV

¥

GEY
1.21

l.41
la%2
L L]

145
la%t6

1.50
l.53
1.55
156
157
1.58
1.59
le60
l.52
1.56%5
l.6s
L.67
1.68
1.70
la72

L.T4
1.T5
L.78
1.83
1.86
1.88

Lo+~ Q.12
190+ .04
1.90
La92
l.94
1.96
1.99%= 0,13
2.+00

2,00+ 0.10

2.00
2.00+- 0.140

3z 0.9383 GEVY
M43 0.1350 GEV

E*
GEV

1.78

1.79

1.80
1.BQ
1.81

L.82
1.82

1.83
1.83
l.84

Ll.85

1.86

l.88
l-88
L.89

1.90
1.90

1.92
1.94
1495
1.35
1496
1.96
1.97
1497
1.98
1.99
2,00
2,00
2.01
2.02
24013

2a0%
2.04
2.05
2.08
2.09
2.10

2«11
2.11
2.11
Zul2
213
2al4
2el5
ZalB

2415

2415
2415

Mo e o B W W R e B

-+
[ T

+*
[]

Cll2:

-T
GEVE&?

Q4033
0.5267
0.8078
0.9562
L.0889
12157
L3334
lag367
1.5110
L.5658
l1.6011
l.6128
0.8238
1.6475
1a6475
l.6823
0.08499
1.7171
1.7T171
1.7520
0.8848
17695
1.7870
L8045
0.9198
1.8395
0«0566
0.1256
0.2193
Q.4687
0.4687
1.8921
l.8921
la98625
1.5801
1.0077
2+0154%
0.53083
2.0508
2.0508
2al216
L.Gat4
2.2103
22281
222459
1.1319
0.5704
2,2993
le1675
2.3885
24064
l.2121
224621
24779
1.25649
2.5138
2.54958
2:5676
1.3107
1.355T
2. T654
L.40QT
Oa TO04
2.8014
1.0000
1.5000
l.%188
248736
229097
14730
1.0000
0.0000
0.0150
0.0510
0.0910
0.1410
0+2020
0.3530
0.5390
05800
0.0600
0.T550
0.7800
G.0700

GAMMA + PROTON -—> PROTON + PT ZERC

]
L]
¥

29

TOTAL CROSS5 SECTEAON @

DIFFERENTIAL CROSS SECTVION

THETA (MESON)

CH

60+ GO
69.TC
90. 10

#100.70
#110.50
H120.50
#130. 80
¥l41a4Q
#150.90
kle0.50
#¥17C.20
¥180.00

-]

S.QU

alBG.040
#1840.0G
#180.00

]

9000

d180«00
#180.00
#180.00

3

90.00

#18G.00
#180.00
d180.,0C

]

9G.00

#180.00

#
#
A
]
@

20.00
30.00
4Ga00
60.00
60.L0

@lB80.00
AlB0.00
@L80.00
W1E80.00

a8

9000

#180.00

at

&60.00

2180.00
#180.00
@18U.00

a

90.00

al8y.00
¥180.00
#18G.00

a
a

90.00
60.00

416000

d

90400

aL80.00
H1B0.00

S0.00

#180.00
2190.00

90.00

¥180.00
al80.00
#L80.00

@
2

90.00
50.00

#140.00

@
a

90.00
60.00

¥18U.00

a

73400
93.39
90.00

#1BUe 00
#180.00Q

a3

#
L}
#
[
¥
¥
¥
¥

+=
L]

=

# = NUMERICAL VALUE FROM TABLE

ANGLES ARE IN OEGREES;

90.00
10.70

0.00

8.0G
15.00
20.00
25.00
30.00
40,00
50.00
52.07

2.90
60.00
6l.19

3.04

# = VALUE READ FROM DLAGRAM
UNMARKEL CROS5 SECTIONS, AMGLES ANC T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHOR{S}.
CM AMD LAR ARE CENTER=0OF MASS AND LABCRATORY SYSTEM;

LAB

13,43
490.02
55420
64432
T3.T4
Aée 51
97.05
11i.7
126.5
143.0
161.0
180.0
54,85
180.0
16040
180.0
54 o 45
180.0
18U 0
180.0
53.94
180.0
180.0
180.0
EEFETY
180.0
10.13
15434
20.73
32.32
32.32
180.0
180, 0
180.0
180.0
52.2%
180.0
3161
180.0
180.0
180.0
5l.23
LA0at}
180.0
180.0
5069
.59
180.4
50427
18040
180.0
49,77
180.40
180.9
49.27
18G.0
180.0
L30.0
48.TU
G48.24
18040
4TaT8
28.15
LBO. 0O
35,31
50.21
4Te61
1800
180.0
47.10
34,31
«0
3,509
5.504
8. T45
10.97
1325
17.93
272.45%
23.95
+—L.487T
28.140
2B. 78
+=1a 667

o &

e R ™ R E R W kom0

D SIG/D T

MU BAAMN/GEY®*2
T 40 +-1.09
9.19 +-1.01
4299 +—2 545
Se 14 +-.39U
5.38 +—, 701
5.92 +—4 545
TelT =623
TeT9 +=.523
BaB8 +=1.08
10.8 +—1.U1
12.7 +=1.48
12.5 +-. 530
5.07 =458
8.20 +-,198
11.8 #4404
10.5 +—a 386
3.TT +=,325
9.05 *—.256
12.2 +-1.00
L0.5 +-,983
4.25 +—,561
11+8 t=l.13
11.9 +—, 5689
9.07 +-4181L
3.70 +~.588
10.5 +=,991
l4.5 +=1.27
15.% +=1lat1
12.0 #—a 73T
3.15 +-,5603
3.39 +-,308
B+ 68 =173
11.0 +~.565
Be3l +-. 166
1.3 =L 641
3. Tk #=.237
G 04 +-,917
2.2% - 142
be 98 =190
9.07 +=. T84
5. 98 +-.184%
3. 54 =, 156
had]l +-.199
5.87 +-,530
Gateb +-. 257
3.40 +—,111
1=17 +-.110
3. 64 +-2191
3.03 +~a2129
2493 +=2163
2279 -, 188
2471 t-. 161
2.01 F=a 216
2.18 +-.223
2.1 +—,195
1.71 +-. 205
16T #=-,153
2.03 =, 147
2.17 +-.182
3411 +—, 139
1.04 +=,TZTE-01
1.26 +-,108
- 785 +-,807E-01
«902 +=.942E-01
« 375 +—al26
2438 +=a 247
1«10 +—, T9TE-D1
«B70 +=.TOOE-01
« 721 +-.950E-01
«99% =, 161
«398 +-4930E-01
2.04% +—e 410
2. 96 +=y 440
4,73 +=.650
S.7TT =460
5.19 +=a490
4.43 +—a 340
2.7 +-.290
l.8&3 +-.190
+ T49 +-4269
«650 +=.180
+ 3485 +—.T10E-0L

K > 1.21 GEV)

NO DATA Tr BE LISTED

(D SIG/D TheiS—Mhe2 ) hx2

MU BARNRGEY®X2

3842
4Takt
2547
2645
277
305
37.0
G0ad
45.8
55+4
65.5
6447
2T+l
£3,7
63.0
580
21.1
5le
T4.8
Gla%
25.3
TGa2
7l.8
55.7
2324
G6.5
9443
100.
TH.2
20.5
22.1
BTa%
T2.9
58,2
73.0
2745
6620
16.9
52.3
8.1
&Tad
29,2
37.3
50«3
36.6
2949
10+%
32.4
28.0
28.1
271
268
19.9
22.2
24,1
17.9
17.8
219
24.2
6.7
12.6
15.6
.77
11.2
Te3l
30.2
14.0
11.32
.56
134
5.55
2BaT
alaT
-1 79
Bl.3
T3.1
62e%
39.0
23.0

10«5
.18

Sek2

=5 .62
5,22
2,81
+=2,01
+=3,62
+=2.81
*=3.21
+=3.21
+-5.62
+-5,22
+=T.563
+-2,73
-2
+=1.086
=215
+=2.01
+-1.82
+—1.45
+=5,69
+-5,76
+=3, 34
+=6a.7T2
+—d44 16
+=1l.11
+-3.71
*=balf
+-8.30
+=10.5
+—4. 80
+-3,93
+=2.01
=Llalk
+=3,73
+-1.17
+—4,55
+=1.73
F=ba 69
—1.05
—1.43
+=5,69
+=1.45
+=1.29
+-1.68
=4 ,54
+-2.23
+=.976
+=,981
+-1.72
+=1.19
+-1,56
+-1.82
+—1.58
+-2.15
+=2.27
+-2.03
=2, 14
+=1a613
+=1.58
+=2,03
Lt PY-1
+-.8858
+-1a34
+~1.00
—1l.17
+=1.60
+-3.14
+-1.01
+=,908
+=1a26
*=1.90
+-1.30
=577
+—6.20
+-9.1&
+—6.48
+—6490
=479
+=4,08
+=2.68

+=3.79
+=2454

+~1.00

P = PRELIMINARY DATA
E* = CHM EWERGY.

D SIG/0 OMEGA {CM]
MU BARN/STERAD

# 950 4= 140
¥ l.l@ +=-,130
¥ b4Q +=,700E-0L
1 580 +=.500E-01
¥ 6590 +=+900E-Q1
# T80 +=TODE=-O1
N 920 *-.800E-D1
¥ 1.00 #-,B00E-01
# l.14 =, 140
# l.38 +=,130
LI TL-E) +=.190
& lab] 4= 580E~-Q1
3 685 +=4600E=01
3 1.07 +—a 260E-01
4 1.55 +—.590E-01
& 1.4l +=.4J0E-01
2 .510 = 440E-01
& le24 +=,350E-01
# 1.80 +=.137
# ola4é =.137
@ 599 +=2T90E=D1
¥ l.6b +=,159
¥ 1.69 t=.980E-01
3 1.30 - 260E-01
W .541 +—.H60E-01
¥ 1.54 +=u 145
i 2.16 +=.190
K 2,30 +=2240
¥ 1.79 —.110
¥ <470 +=4900E~01
D - 506 +=.460E-01
2 l.31 —.260E-01
LI Y 1. +—, G50E-01
4 1.30 += 4 260F=01
N 1l.62 +—. 101
3 «603 4=+ IBQE-D1
B la&S = 147
a «37D 4+~ 230E-01
d lelé #-.310E-CL
W l.48 t-o128
A 1.0l +—.310E-01
3 «613 +=.2T0E~D1
A «TTH +-.350E=01
¥ l.0% +=4+940E-01
# T35 +=.abH0E=01
# =613 +— . 200E-D01
# 212 +=. 200E-01
3 «658 +-.350E-01
A 563 +—a240E-01
a «557 +=-.310E-01
¥ 4535 +-.360E-01
q «523 +-4310E-01
# -390 +-«420E-01
3 «430 +=a440F=01
A =462 +=, 390E=01
¥ 343 +=o410E=01
F 338 +-=310E-01
¥ 415 +-.300E-01
@ 452 +=.380E-01
@ 672 +=2 J00E~-01
¥ 228 +-.160E-01
@ 280 = 240E-01
@ 175 +-.180E-01
# 201 +—e210E-01
129 +—¢+283F-01
«536 #=4567E-01
2 «249 +-a 180E-=01
f 199 +=, LAQE~0L
B 16T +=. 220F-01
3§ 233 +— 2 130E-01
s IHEE-01+-,221E-01
« 490 +=,985E-01
«T11 +=4 1086
lel% +-,156
1,39 —. 110
1.25 +—,118
1.06 +=.81TE=01
«565 #=.69TE~D1
«3N . 456E-01
179 +— o b44E-01
+156 +=,432E-01

«922E-01+-. 1 TOE~O1

REF

231
231

149
149
149
149
149
149
149
149

ar
149

3T

$ = FOR OETAILS SEE REFERENCE



H2: 0.938) GEY

¥3: 0.93B3 GEV

K41 0.1350 GEV

3 Ew

GEY GEY
2.00+- 0.140 2415
Z.00%~ 0.08 2al5
Z2.00+- (.10 2e15
2aul 2.6
2.02 2alé
2.03 217
205 2417
2.086 2.18
Z2.08 2.19
Z2.084+ Q.08 2.19
2a12 2.20
2415 2.22
2+15+= 0,08 2:22
2415 2.22
=it 2.22
2eléit~ 0,08 2e22
218 2.23
2419 2.23
2.21 2a42%
2422 2e25
2.23 2e25
224 2.25
2a26 2.26
2a.28 2427
2430+ 0.0%9 2.28
2430 2.28
2.31 2.28
2.33 2.29
2a34 2.30
2435 2. 30
2436 2434
2.34 2.32
2.40%= D.21 Z2a32
2440 2432
2eh2 7433
2424~ 0.07 2433
FILT] 2434
Zattls 2a3%
247 2435
2449 2436
2504 (.10 Z.36
2.50 2438
2+50%= 0,10 2.34
2450%= 0.11 2436
2.504= 0,10 24368
2.50+— Q.01 2.38
250+ 0.10 2+306
2450 2.386
2.51 2,36
2457 2439
2584 0.14 2.39
2ubil4= G.10 2eftid
2.60 2e4a0
2.6]1 2at0
Z2ati2 2ak]

¥ = NUMERICAL WALUE FROM TABLE

[0 -5

T

IR -H

Cli2:

~-T
GEVS%2

1.0200
00900
1.3100
0.1100
1. 5000
1.5700
0.1300
L.6900
0.1000
0.7591
3.0364
1-5272
3.0726
3.1088
0.7818
1.5816
1.5000
32,2358
l.6452
2.00uU
2.2903
l.6543
440000
0.8362
3. 34473
1.6816
3.3621
1.6397
34177
3.4359
L.7271
A.4541
1.7453
1. 7635
3.5270
2.0000
3.5635
3. 5817
U.3048
1.8091
3.6182
1. 6364
1.8274
1.8365
37277
3.7277
1.0000
3. 060G
1.8513
440000
1.3096
1.9279
FaBT4Q
3.9106
0.7200
Ua0édu
G.3822
ladLUg
Ga.1000
1.3200
C.1200
1.50040
L5500
0.1200
2.0000
223300
Col4ud
Za66AG
01500
2.9700
0.1300
3.2700
0.1200
3.4700
Dal2u0
3.800G
0.1200
1.9645
2.0000
20206
4,0571
1.0000Q
20000
3.0000
4ell2l
4. 1305
1.0372
2e0744

30

GAMMA + PROTCH -—> PRCTON + PJ ZERC

DIFFERENTIAL CROSS SECTION

THETA (MESONI D SIG/OD T
cH LAB MU BARN/GEVH%2Z
Tl.19 34450
=  Ju62 +=2.157 FEE ] +-.130
82454 41.65
b= 4e22 +-2.318 3 latl t-.115
B5.75 a2 2 14 +=,202
92.44 [T -
= 4,99 +-2.697 i 1.91 +=a210
97.U5 52«16
#=  3.84 +=3,030 I 2414 —a222
g &6L.C0 28.03 728 +=.5T59E-01
i1B0.00 180.40 « 587 t=a662E-01
3 90.00 hhe GG « F4E 4-.535E-01
#180.00 180.0 «523 +=-.613E-01
W180-GO 180.0 459 +=606E-U1
2 6000 27.T71 +T43 = 442E-01
@ 50.00 46a.11 « 779 +=u43TE-D]
BT.12 44412 3 1l.84 ~.192
#iaG.00 16040 . 398 +=4350E-~D1
i SL.UU 45456 « 729 +—.229€-0L
102.55 5527 a 1429 =134
#180.00 180.0 +420 +=a420E-01
a 900 45.49 5849 +—4 HORE-(1
180.00 18040 Z 170 +-.2T0E-01
a &C.UD 27«16 «B45 +-u564E-01
W1d0.00 1Ad.0 w413 +=.3ULE-0L
a Su.00 45,26 G523 =, B9TE-OL
W1B0.00 LB0.0 .43 F=u 262E-01
2 90.00 45411 595 +=.185E-01
W1B0.00 18040 375 +=, 131E-¢1
W1E0.00 180.0 i +=a622E-01
@ 50.00 44,05 411 +—. 6 18E-01
4180.00 180.GC .335 +=.291E-Q1
@ 9L.L0 GédaTH « 364 +=396E-01
2 90.L0 H4 460 527 = 178E-DL
H1lBG.00 1800 321 = 403E-01
97. 14 49,74 a2 .34a3 +=, S00E-C1
4180,00 180.0 » 335 +=.3889E-01
LB GY LADWLO 4867 +=.526E-UL
i 6U.00 2b+%6 W Ble +-.660E-01
a4 9U0.00 Gé a2y 354 +-.8a0F=01
#lH0.LU 18040 413 +=4 521E-01
#130.00 180.0 « 346 +=u 4 L5E-01
& SG.0D 44,10 w457 +-. 3TAE=0L
a4 9G.00 G4a03 200 +-2277E-U1
H1BG.00 LAC.O w855 +—.640E-01
#lsu.0oQ 1B0.0 435 +=433TE-0OL
62449 2. 56 3 bk +=.BR0E-D1
126.99 77.34 I «1HO +=,380E-01
a 3,00 43.62 2495 =, 259E-01
180,00 180.0 a 4129 +—a24UE-U1
3 90.00 43,49 «156 +=.220E-01
3 9G.00 43,35 =111 +=—a137E=01
B180.00 180a0 493 +=a454E-01
#180.00 180.40 458 +=,386E-01
0. T4 Zl.248
+- 2,26 +-1.060 3 046 =, 110
a &L.00 2%. 73 %1 +=y GAOE-131
60465 26400
#= 3,35 +-l.6H7 i w531 +—=al19
TL.51 EINEL
= 3,71 +-2.044 i 4313 +-.3I0E-UL
Toa4l 4461 i «259 +~a4IOE-O]
A0.8T 37.25
#=  3,55% +-2.168 i 211 +—a 320E-0L
9t.13 43.91 3 219 +=a230E~-01
100.84 51.06
= 4,156 #-3.275 d 4278 +- . 420E-01
110.74 594 414
= 4,58 #-4,2712 T «l3U +=2 290E-01
120495 65 60
= 4,47 +-4,792 i .213 +=.250E-01
L3il.6¢ B2.62
= 4,TL +-5,198 2 «143 +=2T0E-0L
14GC. 28 Gha b5
= B.49  +-0.403 d J15& +— 4 ZHOE-U]
155.43 130.4
+= 10,07 +-21.88 D 259 +~ . GTUE-D]
& §0.LC 43,05 - +-u 240E-01
l2le24 69.88 A .219 - 340E-01
d 90,00 420 b4 .138 +=u1365E-01
#180.00 18040 511 a4 6HE=OL
56,48 25.21 & «493 +-uS10E~OL
B8B.52 4151 3 17T +=4.330F-01
117.33 64,90 7 o.132 =, 40E-D1
#180,0U0 180.0 L4548 +-,397E-01
W1ad.00 180.0 423 t=W426E-01
3 AL.00 25424 B2 +=-a515E=-01
3 F0.0G §2.33 128 =L L12E=0L
d = WALUE READ FROM DIAGRAM p o=

Ik > 1.21 GEW}

{CONT THUED

D SIGAD TIh(S—MER2 k]

MU BARM®GEW**2

+-1.83

=162
+-2485

+=2496

+-3.13
+=a 824
=, 042
+-, 768
+—. 890
+—, 897
=, 661
Lart:1.1-]
+=2.973
+-.593
+-.373
+-Z2.18
4=, 684
+-,998
= b
=343
+—.503
#=L.51
+—a2
+=. 1318
t=,5T4%
+=1.09
1,09
+=.51%
+=.T22
*=e 326
+=a A48
+=,931
+—,T23
+-,989
+=1la26
+=1.26
= .96
+=,B00
+=.T34
LT
+=1.29
+—,678
—=1.72
=, 771
+-,534
+-.495
-, 483
+=a 292
=276
=, 842

#=2.42
t=l.u6

+=2.62

+=4T26
+-,502

=2 TO%
+-.638

+-+924
+-,5628
+=4550
+=.5%4
t, 616

*=1a03
+=4.528
+=-2 754
+-.317
+-1.048
+=1.20
+=-,7A84
+~4 571
=y Fhh
+=1.02
*=1.2%
+=.271

PRELTMINARY DATA

By X [T N N TR T

LI ST =TI B o -F TR i ECHIEVIE CRETIR T N -FIE VIR ST B

=

3 T AR

O W W

D S1G/D OMEGA (CMI
MU BARM/STERAD

106 +—4 311E-01
. 266 =< 2THE-DL
+ %565 -, 484E-01
458 +=.503E-01
513 +—,532E-01
«176 — . 140E-01
«137 +—u l40E-D1
«230 +—+ 1 30E-01
»129 +=,150E-01
alll +—. 150E-01
«185 +=110€E-01
=196 +—.110€-01
« 463 = 4H3E-0]
102 #=.900E-02
191 +— . GO0DE-02Z
»338 +—¢ 350E-01
.110 . l10E-01
« 155 +—s 1&HE0E-0O1
s 44 TE-OL4—. TIOE-02
«225 +—, 150E-01
«LLG +=-4 A00F-02
« 140 +=y 260E-01
«115 +-. TOOE-G2
161 +=.500E-02
102 +—a FUOF=02
w134 +=.1TDE-O1
113 +=a LTOE~O1
«F20F-01 4—4 B00E-02
101 +—.110E-01
«148 +-.500E-Q2Z
«FO0E=0t +-, 130E-01
.108 +-a 142F-01
»350F-01+=-.110E=-01
«132 #=.150E-01
+235 +=a190E-01
+102 #=,190E-01
+119 +=. 150F-01
«100E Q0+=4120E-01
«132 #=.110E-01
»SBSE-0lé—HIDE-02
135 +—. 190E-01
«12% 4=, 100E-01
=167 *~2251F-01

s 5ATE-0 14—+ 113E-01
«§89E-01+=.7BOF-02
«IBHE-014-. T22E-02

«4TIE-QL+=.TOQE~-Q2Z
W JG2E=0 14—, 420F-02
£152 +—, 140E-01
« 142 +—a 170E~-01
«202 +=, 343E-01
216 +=.150E-01
w168 +-,371E-01

«9ITTE-0Lé-4102E-01
+808E-01+—.128E-01

A GBGFE=014-,999FE-02
2BAGF=0 14— 4 F05E-02

+86BE-QL+-4 13LE-01
« 594E-0L+=.90TE-02
»665E-01 4. TA0E-02
2G4 GE-01+= o B43E-02
GATE-014- . 9T4E-N2
9IIE-014-, 14TE-DOL

«TORE-014- . T50E-02
GBEE-0 1+ LOTE-OL

aBaHE=01+—a 440E-02
+ 165 +~a 150E-01
+159 +=. 165E-01

. G7TBE-01l4+-.10B8E~01
4 IZE-014-. TRSE-0D2

- 150 +—y 1306-01
«139 +—, 140F-01
212 +—+170F-01

a422E=014=, 3TOE-02

UNMARKED CROSS SECTTONS, ANGLES AND T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHORAS .

ANGLES ARE IM DEGREES: CM AND LAB ARE CENTER-OF MASS AND LABURATORY SYSTEM; Ex

CHM ENERGY.

REF

a7

aT
ay

37
ar
&7

47
47

aT
47

aT
47
23
aT

47
23
47

47
47
23
&7
23

47
37
47
4T

23
47
47

23
AT
47
a7
ar

ar
23
23

47
47

T

a7
ar

37
T

ar
ar
aT
a7
37
37
ar
4T
37
3T
37

47
47



i

CllZ2: GAMMA + PRAOTON --> PROTON + PL ZERC IK > 121 GEVY [CONTINUER)
MZ: 0.93B3 GEVY
P3i: (.9383 GEV
M4z 0.1350 GEVY

CIFFERENTIAL CROSS SECTION

K Ew =T THETA (MESON] 0 SIG/E T (D STG/D THhhlS—Meu? ek N SIGSD OMEGA (CMY REF
GEY GEY GEVHx2 CM LAR MU BARN/GEV*%2 MU BARM¥GEY %22 MU BARMNSSTERAD

2462 2u#l 4.1488 #180.00 180.0 o424 +=.575E-01 10.2 +-1.39 ¥ 140 +-4+ L30E-01 47
2463 2441 41672 ¥180.00 18d.0 446 +-,452E-01 10.9 +-1.10 # «l48 +=4 150F-01 &7
2484 2e42 2.09248 a 90.0¢ §2.21 «612E-014-.391E-02 1.50 =243 2 «204E-014+-.330DE-D2 23
22054 0el1 2+43 & 2.00090 86437 39.860 3 «8B0E-01+-4+1R8E-Q1 2. 17 +-u 4T « 283E-01%—. 639E-02 3T
2.71 2otk 4a3150 #¥180.00 180.C «425 t=u4ITE-Q] 11.0 +=1.13 ¥ oalaé +-.150E-01 &7
2«72 2445 2al662 d 90.00 41.73 +BB2E-01#-.609E-02 2430 #-,159 3 «304E-014+,.210E-02 6
2473 2443 4. A507 #180.00Q 180.0 2373 +=.231E-01 9.78 =, 606 B a129 +=. BOOF-02 &7
2.T44= 0419 2a45 & 1.00Q0 5732 23.460 a 468 =, 4HO0E-D1 12.4 +-1.27 162 +-.166E-01 a7
2.74 2445 2. 1848 a 9C.00 Glabl 46UE=014=, 1TOE-U1 1.22 +=a 543 @ «160E-01+-,590GE-02 23
4034691 #180.00 180.0 <405 ¥-,345E-01 10.7 —a.912 1 elal +-.120E~-01 47
2.75 2atté 4e3BT5 #180.00 180.0 « 304 ++.516E-01 1042 +=1.37 ¥ 134 +-,180E-01 a7
216 244 220289 @ 90.00 41a49 e 194E=0Llt-a 456E=02 L.06 +=a122 d «l3BE=Q1#-.160E-02 23
2148 2a4T 1.1107 i 60.00 24ab% «B36 +-4 283E-01 17.3 +=. 170 d «225% +=4100E-01 &
2473 2«47 Ga4610 #4180,060 180.0 2442 +=.TO4E-01 12.1 +=1.93 ¥ 157 ¥-a 250F-01 47
2.80 2ak8 4% 194 H180.00 180.0 »353 +=4252E-01 Fa TS +=-. 69T # 126 =, G00E-02 47
2.81 2e48 2.2489 a 90.00 fl.21 «629E-01+-,503E-02 175 =140 # «225E-01%-,1B0E~D2 ]
4.4978 #LBO.UD 180.0 3189 +=u3563E-01 B.86 +—=1.01 # 114 +-,130E-01 57
283 2.49 425346 #¥180.00 180.0 «357 +-4333E-01 1INy +~, %38 ¥ .129 +-,120E-01 47
2.85 2490 2.2857 & 90.00 40.98 «1BlE-OLl+=o5350E-02 D519 +-.157 i «640E-D2+-,200E-02 23
24856 2,50 4a 5857 Wi80.00 180.0 «331 +-427T%E=O1 Fe54 +-,.749 ¥ .121 +-.100E-01 57
4. 5097 Hla0,00 164.0 +235 +-a383E-01 5.78 +=1.10 # «B60F-01+-4140F-01 47
2.87 250 223041 d 50.00 40.87 » 1BBE-0Ol#~, 19LE~02 0.546 +-, 504E-01 ® «6%QE-02¢-, TOOE~03 23
2.499 2.51 2.3225 @ S0.00 40.76 «42BE-0L4=,252E-02 1.25 +-a 103 A «15TE~01+-a 130E-02 &
4ab6450 #180.00 180.0 266 +-,216E-01 T.88 . 637 ¥ +990E-01+-.B0DE-02 47
2y904- D.22 2.51 @ 1.0000 55.35 22.16 ad a%l3 +-,430E-01 12,2 +-1.27 4152 *=.159€-01 ar
2.92 2. 52 1.1751 d 60.00 24.15 +612 +-,588E-01 184 +=1.77 3 .229 +=.220E-01 &
293 2.5% 4.7186 #1680.00 120.0 + 298 +=4320E=-D1 9202 +=2960 fo.l12 +=. 120E-01 47
2.96 2,54 447739 #190.00 180.0Q 258 +—4 263E-U1 T+%4 +=.812 # +9A0F-01#-.100E-01 %7
2497 2454 223961 2 90.00 40,33 «lUBE-U14—a 14ZE-02 0,334 +=a 44QE-01 A «412E-02+-.540F-03 23
4.79273 #18G. 00 180.0 254 4=, 2AHE-D1 T=90 +=. 733 # JITOE-01+-.300E-02 &7
2498 2454 24054 8 90.U0 40421 w259E-01+-.3920-02 Q.A10 +—,123 d «992F-024-.150E-02 o
299 2455 2o 144 2 90.00 4,22 W126E-01¢=.114E-0Z 0.397 +—aIG0E-GL 4 «4ASE-024-.440E-03 27
3.00 2455 t 0.0000 # U.00 «0 # l.1% +-,290 6.1 +—9.19 w440 t+all2 149
¥ 0.0370 # 1U.00 3.682 # 1.9l +=-,230 U, 5 +-7.29 T3 #-.88TE-01 149
¥ 0.0830 # 15.00 5.539 # 3.48 =200 110, +-9.51 1.34 +-all8 149
# 0s1460 ¥ 20.00 T.391 ¥ 2.413 =y 240 TT.0 r=Tabl 937 +-,926E-01 l49
A 0.2270 # 25.00 9.288 # 2.1% +=4180 67.4 +=5. 70 «B26 +-,694E-01 149
4 043250 ¥ 3G.00 Ila22 H la4? +=,150 4hat +-4a7h 1.1 +~u5TIE-D1 149
¥ 0.5670 ¥ 40.00 15.1% # =430 +=.TAOE-Q1 13.6 +-2a422 «l66 + - 270E-D1 149
# D.B6AY # 50.400 19.36% # 350 +=-, BOUE-O1 12.4 +=2.5% « 150 +~a309E-01 149

3.004= 0.10 2455 a 10200 54 e b4 2L.45
+~ 0.0900 = 2461 +=1.167% a .378 += . 8FOE-01 12.0 =24 12 o146 +~ 258E-01 37

@ l.uBoo Bba36 22423
=~ L, 1000 +— 2.B4 +-1.2B9% 3 «383 +=.400E-01 12.1 +=-1.27 148 +—.154F-01 37
3.00 24,55 ¥ l.2120 B 60,00 23.88 # 2390 +-.B00E-01 12.4 =254 «150 +-. 309E-01 149
A 1.5954 ¥ T0.00 29.76 ¥ 4310 +-,BUQE=OL 9.82 +=2+54% 120 +=a ADFE-DOL L49

3.00+= 0.10 2455 3 4.0400 131.97 1Ba 4
=~ U.1500 to 4aTT +-06.224 i 129 +-,180F=01 4.08 +=a570 +496E-01 44—, 694E-02 EX
3.00 2455 48476 HLEBQ.UU 180.U «213 +—, 20TE-D1 6aTH +-ab57 ¥ +820F-01+-.B00F-02 47
3.03 2456 4.9029 #180.00 180.0 «197 +-4333E-01 6. 38 —1.08 § «TTUOE-014-.130F-01 47
3.0% 2«87 4492113 #18Q.00 140.0 =204 = 204E-01 &.65 =4 865 ¥ +BUOE=(1l+~.800E-02 T
4492173 #180.00 180.0 4189 +-.281E-01 b6.1% +—a 914 A «T40E-0t+.110E-01 47
3.07 2458 429766 W1a0.00 180.0 «237% +—, AG4E-01 T.88 =117 # +I4QE=-014-.140E-01 47
3.08 2.58 1.2488 a &u.u0 23.62 « %443 +—,252C-01 14.8 =4 B40 W el76 +-a 100E-D1 &
3.07 2+58 2.4883 & 90.00 39.B1 «250E-014+=,65TE-02 0.830 +-.218 A «990E-02+-.260F-02 6
3.09 2.58 2. 3067 @ 90.00 19.70 HSSHE-UZ24+-.108E-02 0.188 +=2362F-01 i «223E-024—.430E-03 23
3.7601 al2l. 00 63.86 +351F-01+=.16UE-01 l.15 +=.539 ad «l40E=01+-,640E-02 23
3.10 2.5% 5.0318 #160.00 180.0 « 140 +=.150E-ul 4T3 = 50T # J5HUE=-0l+-,600F-02 AT
3.11 2+59 245252 @ 90.00 33. 60 CHFAE-02+=-a T4GE-U2 0.308 +-. ?54F-01 2 +361E-02+-,300E-023 23
3.7078 dl2u.00 &§3.72 =363E-01l+-.8T71E-02 1-24 +=, 237 A «146F=01+-4350E~02 23
S.0504 #180.00 180.4 « 174 +=.149E-01 5.93 +—, 5048 ¥ «TOODE-O14-,H600E~02 47
3.18 2.81 2.5713 4 50.00 39.235 s 134E-Cl+—,342F-02 0.473 +-al20 & +550E-02+-, 140E-02 &
3.17 2.61 B.l611 #180.00 180.0 «1l4l +—, 146E-01 5.00 ++a 517 # +580E-01#-.500E-02 47
G.1611 #180.00 180.0 134 =, 1T70E-01 4 T4 +=.6013 B .55QE=01+-,TO0E-02 4T
5.1611 #180.0C 18¢.0 « 136 +—. 148E-01 4aA2 =517 # LE54QE-01#-.600F-02 &7
3.19 24862 5.1980 #180.00L 180.0 126 +=, 145E-01 4450 +=, 520 # «520E-D1#—. 60QE-02 &7
3.204= 025 2ab2 @ 1.0000 5Za27 20,03 T 282 +-4300E-01 10,2 +-1.048 «116 +=. 122E-01 at
3.21 2.63 2.6175 @ 50.0C 39.11 s HBEAE-U24=,101E-02 G170 +-4 366E-01 i «l95F-024-,420F-03 23
3,23 2.63 24 6360 a 90.00 39.41 » 534E-02%-,548E-03 0,196 +=,201E-01 2 »224E-02+-,230E-03 22
3.9539 §120.00 62489 «265F=01+-a834E-02 U.972 +-.306 @ +1L1F-01l+-.350F~02 23
3.24 204 1.322& ad 60.00 23a12 » 352 +=, 166E-01 13.0 t-. 615 g «168 +-« TOQE-02 &
542904 #18g.00 180.0 + 162 +=, 190E-01 5.97 +-.TD2 A GHAUE-0Ll+-.B0DDE-02 47
3.254+- 0.15 2ebh i 2.0000 T5.82 30.84 d «3B4E-Ql4¢—.QI0E-02Z la%? +-,3138 W162E-01+-,384FE-02 37
3.25 2ab64 3.98l6 3120.00 62475 «ZLLE-01+-,402E=02 0+T784% *=.150 I «B90E-Q24-.170F-02 23
S. 3086 #180.00 180.0 104 +—y F4TE-D2 3.87 +-,352 ¥ 244 QF=01+=, 400F~02 47
3.26 2a85 2.6637 & FU.00 18. 87 «LOGE=QL#=.226E-U2 0.375 +=.84TE-01 2 w423E-02¢-,960E-03 &
3,32+ 0.10 2.867 4 3.0000 55,59 43449 & »l0ZE=-014~.%00E-02 0,395 =, 194 i LE-024—, 214E-02 EX
3.32 267 54382 #lBUaU0 180.0Q +111 +=-a139E-01 4231 +-,538 # «4BUE-Ole—,600E-D2 &F
3.34 2.67 27376 a §0.00 38,49 w920E-024-2252E=02 (4362 +=.992E=-0] 8 »401E-02+-,110E-02 &
2.7376 a 90.00 18.49 »39TF=UZ+=2 666E-03 C.154 +=,261F-01 Al - lTIE-024-, 290E-07 23
%y L1064 2120.00 62.15 «1TH4E-L1#—.505E-U2 0.B8% +-al98 D «TEOF-02+-,220F-02 23
34354~ 0a34% 2458 & l.0000 50,80 19.00 2 .26%9 +=y 420E-U1 10.6 +=l.5686 w1156 +-.182F=01 EX}
3.35 2.68 S.4936 #180.0¢ 180.0 «103 =4 13TE=01 4-07 +=a 542 # J450E-U1+-.600E-02 &7
3.36 2.68 2+ 7561 a 0.00 3840 « IBIE-024-.365E-03 0,152 4=, 145601 7 «L6AE=G2¢—a 160E-03 27
441341 2l20.00 62.02 « 169E-01+=a2THE=02 C.6T1 +—.109 A« THUE=02+4—,120E-02 23
5.5121 #180.00 180.0 « 107 +=.137E-01 4a26 +=a 544 H 44TQF=01+.5600F-02 4T
3.37 2468 55306 #l80.00 1BC.0 +932E-U1+—-1B2E-01 3.73 =727 4 «410E=Q1+-,80Q0F=-02 4T
3.39 2269 1.3919 3 40.00 22.68 » 204 +—,115E-01 B.2T +=a 556 2 J905FE-014-.510E-02 &
# = NUMERTICAL VALUE FROM TABLE 4 = YALUE READ FROM DIAGRAM P = PRELIMINARY DATA $ = FOR DETAILS SEE REFERENLF

UNMARKEC CROSS SECTIONS, ANGLES ANC T VALUES ARE CALCULATED FRGM THE QUANTITIES GIVEM BY THE AUTHORISI.
ANGLES ARE IN DEGREES; CM AND LAB ARE CENTER-OF MASS AND LABDRATORY SYSTEM; E* = CM ENERGY.



GAMMA + PROTON —-—3» PROTON + PT1 IERC

32

DIFFERENTIAL CRCSS SECTION

Clil2:
M2 J.9383 GEY
M3: 0.9383 GEY
¥41 041350 GEV
K E* =T THETA (MESONI
GEY GEV GE y##2 CcM LA&B
3,39+~ (.15 2469 3 20000 73,73 29.21
3,43 2.70 h.b4l6 180,00 180.0
5.6416 H#180.00 180, 0
3,46 2ai2 2. 8486 3 9G.00 37,95
Faabt- 0410 2.72 a 40000 113.92 EG.b4
. 2.72 2.85748 a 9000 31.90
34T+ Ja1U 2.T2 a8 3.,0000 92.90 39.74
.47 2.72 442867 212000 b6l.32
Fab494= 0.34 2.73 a l.40QnD 494 54 18.14
349 2.73 2.8763 d 9U.00 37.481
#.3145 2120.00 61419
3.504+= 0.10 2.73 @ la20¢ ®9. T4 18.ub
+= 0.0900 +=  2.3% +-.%513
4 1.4100 55.27 22.01
= 0.1200 4= 2477 4-1.211
@ 2.0200 1Z.%8 28425
+= (a.1800 4= 3.75 +-1.855
2 3.0300 52452 15,61
+= (,20Q0 #-  3.898 #-2,529
d 3.9800 112.3¢& 5403
+= 0,2000 = 4430 1,734
3450 2.73 5.7711 #180.CC LBO.O
3a.51 2473 lated T4 ? 60.00 22438
3«55 2+75 @ 2.0000 T1.47 2Ta52
3.56 2475 29411 a SGa.00 31.51
3.50¢ 0,11 2,76 i 440000 110486 52.13
3. &0 2+ 76 5,9563 H180.0G0 180.0
A.61 2.1 2.9874 3 90.0¢ 37.3¢
4.4%4811 2120.00 bla 4t
3.63 2417 3.0059 ¥ 90«00 IT.21
4.5089 L2060 60. 34
Jabyt- 011 2.748 & 3.0000 89. 76 37.ué
3. 568 2.79 l.5261 d 60.00 21.90
3.0522 a 90,03 37.01
Teb94— 0.29 2.7%9 2@ L.5000 5% 54 21.79
3.70 24 B0 61415 H1BQ.U0 180.0
A,734+— D, 14 Z2a81 a 2.0000 65429 25455
3.754~ Gaé3 2.681 a 1.0000 4T.56 14.86
.76 2.82 3.1264 d 90.00 36.4H0
3. 79 2.63 3.1542 a 9000 36.56
3.1542 & 9.UD EL-T3-1J)
3.83 2e B4 1459548 @ 60.00 21.53
3.88+= 0.1B Z2s B8 4 2.0000 6761 2ha T T
3.904= 022 2.86 a 1.5000 5Tatb 20436
3.90 2a 88 3.,2562 a 9U.00 EL-PRE
625124 #LBO.0C 180.0
3,91 2.87 32655 3 90.00 6. 10
2.93 2 BT 3,2840 & 90.C0 36.02
3.944- 0.4% 2. 88 4 1.0000 4be25 la.tG3
3.96+— 0.09 2.88 d 4. 0000 l02.C3 43,62
4.00 29U $ 0.0000 i 0.00 -0
$ 0.,000% ¥ 1.00 23240
¥ 0.0020 B 2.00 s 6465
5 0.0046 # 3.00 -97040
¥ 0.0090 ¥ 4.25 i.358
# 0.0510 # L0.L0 32243
¥ 0.0800 # 12.50 4,070
¥ 0.1150 # 15,00 4892
# 0.1560 # 17.54 S« Tla
H 0.2040 ¥ 2G.00 54557
¥ 0.31560 # 25.00 Ba226
# 0.4520 ¥ 30.00 9.937
4,00+= 0410 290 @ 0.5500 33.31 11.05
+= 0.0Q600 4= 1.BT7 +=.56524
400 2+90 # d.allaq # 35.040 1L.6%
¥ 07900 # 4D.00 1%.48
# 0.9890 # 45.00 15.32
4,00+ U.10 290 a 1.004v 45.43 15.43
= 0,0800Q = la92 #=,.7163
i 1.0600 4&.50 15.6¢
+= 0.1000 =  2.34 ++.8B24
4«00 290 # 1.2060 # 50.00 1T7.22
#H 1las400D # 55.0C 1%.19
K 1.6880 # &0.00 Zla24
4,00+ 0.10 2450 d 1.9600 65,52 2345
= J.1500 = FWBZ +-l.234
gz 241200 &8.50 24481
+— 0.16400 4= 2494 +=1,325
T 4.0200 1d1.€0 43.1%
+= 0,2100 = F.6T  #-2.549
4405 2.91 3.3954 A 90,060 35.57
4407 2+92 1.414Q a 90.00 35.50
4,074+~ 0.24 2:.92 4 4.0000 100412 41a.92
4aGE4— 0.21 2a892 3 2.0000 65,53 23,33
4410 2453 6.8836 #180.00 180.0
4el24= 0.31 2.93 @ 1.5000 55.67 19a20
4420 2.96 1.0694 4180,00 16804y
4a234= D62 2.97 a 1.0000 44,52 14.98
# = MUMERICAL VALUE FROM TABLE a =

ANGLES ARE IN DEGREES:

VALUE READ FROM DIAGRAM

[

B R

By

-

Br & (-1}

LT EETET R ER®E D) L F X

(=) 4 T A

L -1

03 PL

[=H

0 SIG/D T
MU BARMSGEY*#*2

{0

s IT2E-QL4--910E-02
«P5E8E-0Ll4+=.134E~01]
«B46E-Cl+-a111E-01
aP22E-0Z24-.1T9E-02
«GBUE-U14+-. 1DUE-DL
« 3BFE-024-.T4BE-U]I
«13TE-Q1+-.450E-02
«123E-01l4+=+418F-02
»230 +=.440E-01
s IUFE-024-,415E~03
w105E-01#=a240E-D2

«237 +=,310E~01

143 +-+.2TUE~D]

»AB3E-0l+—-. 490 E~02
» 104E-C14+~.310E~-C2

»420E-0L+=F1OE~D2
«S52IE-0L+-.653E-02
-l42 =, 111E-01
345E-(l 4=, B40E~-02
«812E-07+=-4 169E~-02
«175E-01+=44TQE-02
s O5GE-Ul+—a B44E-G2
W4 BBE-G24+—.862E-03
«BL2E-G24~ L4FE-02
s 4 1BE-C24+~.397E~D3
W LOUE=-GL4=-4 2I0NE-02
»TBOE~-02+=.370F-02

103 +=211TE-D1
wOQYE=024-, 144FE-02
+127 +=.300E-OL

«QB2E-01+=,B81BF-02
«283E-01l+-.630E-G2
«157 +=o ZTOE-D1
« I1BE-Q24-.563E-03
¢ ATLE-QZ24=23353E-03
wHO0E-024¢=-ul41E~U2
#REAE-UL+-,120E-01
W2ULE-ULl4=u 480F-02
127 +=, 260E-01
44 IDE-0 24—, LG4 E-D2
W TIIE-01+=.TT2E-02
2 292E-L2+=.493E-03
+29LE-L24~.6A9E-03

224 - A440E-UL
»l01E-UL+—a IBOE-U2
la17 +~, 150
»630 +=1 330
«T10 +~. 110
« 680 ¥=allu
1.11 +=.130
.62 +=a 130
1.91 +=3 GUOFE-U1
1a77 +-4l3u
.70 +-a LGS0
1.28 +=.130
- TEU +=. QQQE-01
=340 +=LHQUE-OL
«292 +=.990E-01
» 280 +-. 400E-01
2300 +=+ TO0E-D1
« 320 +=a 6QUE-QL
« 245 +=a3TQE-0C1
174 +=a310E-01
. 260 +—400E-01L
- 260 += . 50UE-D]

+600E~01+=oFUB0E-0O]
«2Q3E-0l4-.400E-U2
$262E-014+=.500FE=02

SHBOE-U2+—a 160E~-02
2 244E-02+-,592E-03
«162E-02+-s 4U5E-03
wOL0E-U24=a210E-02
a225E-014=4610E-02
«TO&TE-UL+—.F13E-02

«103 +=u 220E-01
«G51E-UL+—.TLLE-D2
210 +=.510€E-01

p =

CM ANQ LAB ARE CENTER-0OF MASS AND LARORATORY SYSTEM;

1K > 121 GEV}

SIGAD TIM[5—MekZ)dg
Ml BARM#GEY#®%2

l.51 +=.368
3.97 +=4 554
3.51 Lt 138
a.3A9 +=, T533E-01
2.02 =422
Delb5 +-.317E-0U1
0.581 +-.191
Ue.522 =, 177
.86 +-1.89
0.133 =, LTHE-DL
0a%50 +-,103
10.2 +=1.3%
6.17 =116
lat5 +-.211
Ned49 +=,134
l.81 +—, 393
2425 +—,282
£.18 +—. 4RO
1.53 +=,373
Dae362 +-.753F=-01
U730 =212
2.98 +-, 385
0.224 €=, 336E-01L
0.281 +-.6B5F-0D1
0.194 +-.184E-01
[ 1-7.1 =L 107
0.364 +-.172
“4.89 +=,560
0.291 +-.68TE-01
£.09 =1 ,4%
4473 +-.395
L.39 +-.233
G.Th +-1.3%
J.158 +=.2B0E-01
D187 4=, 1T1E-D1
Ga303 +=,TL5F-01
L)) =y 620
1.07 +=, 239
Ga B0 +-1.39
U230 +-.87T8E-01
3,593 413
0.157 +-,373E-01L
U.158 =, 375601
12.2 =241
0558 -, 12%
45,9 t=B.%5
18.9 +=18.6
40,0 +-6.20
318.3 t=6e20
62,5 +=7,32
FLl.3 +=1D.7
lug. +=5.0U7
3.7 +=T.732
35.8 +=10.7
T241 +=Ta32
4248 +=5.0T
19.2 +=3,18
16.5 +=5.53
15.48 +-1,34
i6.9 +=3,94
18,0 +=3.348
13.8 +=2.08
.80 +=1.75
l4atr +-2,25
14.4 +=3.38
3.8 +=1.69
1.14 +=.33d
l.48 +=, 2082
Q,6496 +-,901F-01
Oalsl +=,A42E-01
0.945FE=-01+-,236E-01
Ja356 +=.122
1.32 +-,358
e 54 +=. 040
b.16 +=1.131
At 2 t-ah4 2
13.2 +=3.21

PRELIMINARY DATA

E* = CM EMERGY.

[COMT THUED )

n SIGAD NMEGA (€M)

B o &

By B

O B Bl o2 B9 B =

[T TN

&

a
a

MU BARN/STERAN

» L&4E=0 14— . 402F-02
+430E~01+-. 600E-02
+380F-01+-.500E-02
-41RE=024- . 810F-03
2 21TE=0 14, 453E-02
«17TE-D24-,340E-G3
«623E-024-,205E-02
+560E=~024-4 LIOE-02
<104 +-.200E-01
«L42E-024-.1906-03
«4B0F-02+-.110E-02

« 109 +-,142E-01

wBSHE-0l4+~a 124E-01
«17&E-0L+—, 225E-02
S TTE-Q24~, 142E-02

«193F-0 1+~ ., 41BE~D2
« P40E—0]+~,30DE~-02
Wb55E-0t4+—,510E-02
s LALE-O 4=, 3192E-02
« IB0E-02+—, THOE-03
«B24E-02+4-.221E-D2
«310E-01+-, 40QE-02
+232E-024—.410F-01%
w291F=-02+=-.T10E-D3
« 200E-02+—. 190E-03
+4H0E=02 4=, 110E-02
e AT4F=02+~. 1T7E-02
+498E-01+-.570F~-02
W 296E~02+=. TO0E-03
2B15F-014=, 145F-01
«4B0E—01 4=, 4Q0E-02
«LIJE-0U1+-a 33EE=-02
s IEGE=Q 14—, 1 32E-0L
+ 15BE—02Z2+=, ZBOF-03
«1AGBE-024—, 1TOE-03
«301F-024—,T10E-03
«H41E-01+-.610F-02
+LOAF=01+-.231E-02
wO56E=01%—4 134E-01
«223F-02+-.HS0E-03
»AB0E—Q1L+-, 400E-02
»152FE-02+-.350E-013
»152E-U2+-4 360E-03

=1lla #=, 22FE~01
» 5I2E-02+4-, 190F-02
e h24 +=. BO0E-01
« 368 =, 174

«378 -, 386E-01
362 +-.58&6FE-01
«592 +=,433IF-01
» 863 +—. 101

1.02 +~.4BOE-Q1
343 +—a 893E-0Q1
« 300 +-,101

-1 14 +=. HFIE-0L
405 +-.4BOE~-0O1
«181 +-.320€E-01
156 +-252TE~-01
« 149 +-,420E-01
= 18D = 3TIE-DL
+171 +-, A20F=-01
131 +-.197E-01
+GZ2TE-ULl+=4165E-01
«139 -, 213E-01
«119 +-. 120E-01

- 320E-01%-,160E-01
«LOBE-D14-, 32QE-02
» L4GF=014+=, 266E-02

« 4HVE-UZ+—, 35 2E-03
« 132E~02+4-, 320E-073
«BBOE-03+4-—, 220£-03
»330E-024~a114F-02
- l22E-0l%-,331E-~02
-4 2QE~0) *=,500F~02
w584E=01+-, 120E~01
»3LOE=D1%=, 400F-02
«117 +=. 263F-01

REF

37
&7

7
23
3T
23
37
23
23

EXd
37
37
7

a7
@7

Exd

ar
47
23
23
23
23
37

37
47
37
37
23
22

EN
37

&7
2%
23

3t
149
149
149
149
149
149
149
149
149
149
149
149

ar
149
149
149

37

37
149
149
149

EX
37

3T
23
23
3T
aT
a7
a7
&7
AT

§ = FOR DETAILS SFEE REFERENCE
UNMARKEC CROSS SECTIONSs ANGLES ANC T VALUES ARE CALCULATED FROFM THE QUANTITIES GIVEN BY THE AUTHORIS).



M2z 0.9383 GEY

M3: 0.93B3 GEV

M4z 0.1350 GEW

K E*

GEV GEV
4.234— 0.22 297
4.23 2497
4,25 2.90
4.30 2299
4u334- 0,30 3.00
4240 3.02
hah2 3.03
4.4T+— 0,27 3.04
bo4T 1.04
4504 0.10 3.05
4450 3.0%
4a52+4— 0.35 3.06
457 3.08
459 3.08
4ab24¢— D.59 1,09
4ab4¥= 0.32 3.10
4a66 3.10
4270 3.11
GaTh4= Du36 3.13
4.T54¢ 0.16 3.13
470 3.13

4. 77 3. 14
42784 Q.36 3a1%
%aB5 3.14
4486 3.146
Ge944= 0.13 3.19
4.954= 0,37 3.19
4.9T4+— 0.39 3.19
5.00 3.20
5:004— 0.10 3.20
3200 .20
5.00¢ (.10 .20
500 3,20
54004~ 0.10 3.20
5.03 .21
5.07 .22
Sul5+— 0.21 3.25
5.17 3.25
5,204 .18 3.26
5.28 3.28
52354~ D232 3.30
5.36¢t= .29 3.31
5450 3.35
5.80 3.43
6,00 3.48

ER N

[ FC

[

B WE W W W W W T W M M N e B DB

1)

W W W B W Ak Bk W W W W

cl1z:

=T
GEyr®2

2.0000
3.5626
3.5812
T.2552
1.5000
3.7208
3.7392
2« 0000
3.0000
Q.5T00
Q.0600
1.0200
4.0900
1.4500
0.1400
1.97040
0.1500
2.0600C
0.1800
T.6271
1.5000
3.0787
3.8973
1.0000
2.0000
3.00060
723993
1.5000
440000
4.0462
4.0648
2.0000
3.0000
8.2972
4.0000
2.0000
1. 5000
0.0030
0.0150
0.0650
0a1010
0. 1260
0.19B0
0.2580
0.4010
0.5730
0.6700
0. 7740
1.0010
1.0700
0.1000
l.1240
1.2530
1.5280
1.5700
0. 1400
1.8250
20700
0.2000
3.0600
0.2400
4.10050
042900
3.0000
B.6138
E. 6884
420000
8.874T
3. 0000
9.0798
4.0000
3.0000
9.4900
0.0000
Q.0008
0.0031
0.0094
0.0190
0.0T760
0a11%0
0.1710
0.2330
0.3030
0.4T10
0.6730
0.1000
0.1500
02000

GAMHA + PROTCON --> PRDTON + PT ZERQ

33

OIFFERENTIAL CROSS SECTION

THETA (MESONI

D SIG/D T

o} LAB Ml BARM/GEV®*Z
64.08 22,36 W «221E-01+-253JE-02
@ 90.00 34.93 «l04E=02+-.282E-03
3 90.00 34.86 «BTTE-03+=.3B6E-03
H1B0.00 180.0 w4 1GE-01+-.520E-02
S4.01 18.13 4 «F00E~Ql+-,130E-D1
2 50.00 34036 +963E-034-,355E-03
@ 90.00 .29 «58BE-034—,336E-03
61.98 20.98 2 al39F-01+-.420E-02
TBa02 2795 8 «100E-02%+-,100E-0Q3
.74 9.965
=  1.71 +=,5638 a 186 +.5T0E-D1
42451 13.74
— 1,99 +—.6525 3 .l4as +=a490E-01
H2s48 £7.18
= 2.65 =,38TS 3 »TIIE-014-.115E-01
€lall 20. 51
+~ 2.58 #-1,029 3 «165E—01+—, TUDE-D2
Elaih 21.13
= 3,05 +-1.235 3 «202E-01+-.400E-02
#1E0.CQ La0.0 «I4GE-DL+-.494E-0Q2
52.£9 17.31 i «690E-0Ll+-,210E-01
& 90.00 33,81 <« 583E-03
2 90.Q0 33.75 +564E-034—, 564E-03
4219 13.52 3 a510E-01+-,350E-0]
60.613 20,12 T +114E-0l4-,450E-02
T5.94 2b4448 i «1TO0E-02+-. 1 TUE-02
#18C.00 180.0 «298E-0Ll4—4471E-02
51.23 lba42 2 «STOE-01+=.10GE~01
B9.41 2. 57 & «120E~024-,900E-03
2 90.00 33.28 W 342E-03+-.342E-03
& 90.00 33.20 <o 4T9E-D3
59.58 1947 & «l0BE-Q1l+=o 440E-02
T4.02 25.17 d €4 290E-02
#180.00 180.0 «2TIE-Qlé—, 454E-02
a7.01 3l.15 2 «100E-02+4-.800E-03
58435 18.70 g «TBOE-02+—.490E-02
49,84 15.59 & +340E-0Q1+-.900E~-02
# Da00 -0 # l.b2 =440
# 475 1.403 # =T40 +=. 280
4 10.00 2.930 H le43 =y L4
¥ 12.50 3.659 ¥ l.lé6 +=.160
# 15.00 4.411 ¥ .06 +=4140
# 17.50 Se181 H 840 +=.130
# 20.00 5.500 LY. #=.110
# 25.00 T+416 4 320 *-.600E-01
# 30.00 8.954 # 160 +=4,4Q0E-01
# 32.50 G.737 # 130 +—2300E-O1
# 35.00 10.53 ¥ .180 +-.400E-01
A 40.00 12.14 # .190 +=.400E-01
41l.42 12.62
= 2402 +—-.6580 3 «4L5E-01l#-.360E-GL
W 42.50 12.57 # 140 +=+400E-01L
# 45,00 13.80 ¥ 2160 +=.400E-01
¥ 50.00 15,51 # «A00E-0L+-.300E-01
50.72 15,748
— 2.42 +—.8302 @ «3ITTE-01+—.BO0E-02
# 55.0C 17.30 # <3Q0E-01+-.150E-01
58493 18.75%
= 3413 +-1.173 2 4950E-02+—.200E-02
T3e87 24460
#= 3,35 #=1.433 d <.100E-02
BTa62 31.30
= 2,89 +-2.0l6 4 +900E-034-,900E-03
T2.34 24,04 3 <e110E-02
#180.00 180.0 «I21E-014-.584E-02
#180.00 180.0 «2B9E-G 1+—-.9TIE-Q2Z
B%. 65 29.44 3 «190E-(2%-.110E-02
4180.00 180.0 #255E-014-.566E-02
T0.89 23,11 d +900E-03+=.900E=03
#180.00 180.0 «194E-01+-.415E-02
82.53 28.03 d «110E-02+-.800E-03
69,64 22.32 3 «140E=02+—,140E-02
#130.00 180.0 «1B5E-01+-.39T7E-0D2
A 0.00 «Q ¥ l.48 =, 220
¥ 1.00 - 2733 4 =800 +-.310
¢ 2.00 =-5465 0640 +=,200
4 3.50 « 9561 ¥ 500 +=-.110
* 5.00 1.262 # =800 +=al 10
4 10.00 2,731 ¥ 1.08 +=y 140
X 12.50 3. 425 i .920 +=.130
# 15.00 4119 4 .670 +=. TOOE-01
# 17.50 4. 818 ¥ 510 +=.100E 00
£ 20.00 5.513 # 2340 +-.800E~D1
¥ 25.00 6.930 ¥ «100F 0G4+ .400E-0]
4 30.00 8.368 N =130 += o4 00E-01
11.24 3.0 F lal3 +=.110
13.78 3,721 b 863 +=. 500E-01
15.52 4,307 # L671 +=.500E-01
& = YALUE READ FROM OJAGRAM P =

# = NUMERICAL VWALUE FROM TABLE
UNMARKED CROSS SECTIONS, ANGLES AND T VALWES ARE CALCULATED FROM THE DUANTITIES GIVEN BY THE AUTHORIS).

ANGLES ARE IN OEGREES:

CM ANO LAB ARE CENTER-OF MASS ANO LABORATORY SYSTEMS

(K > 1.21 GEV)

(D STG/AD TIMES—MEm2)ak2

MU BARN®GEV*%2

1.39 +-.334
02656E-01 %=, 1 TBE-TD1
0.558E-D1+-.246FE-01

24Tl +-.3138

5.94 +=—, 858
0.656E-014-,2642E-01
0.405E=01+-,231E-01

0.978 +-,296

0.TO4E-02+~a TO4E-D2
10« % =4 .06
13.4 +=3.49
5a23 +=—.820
1.18 =499
lated +=, 285
2447 *=,352
4498 +-1.51

<+ H29E-01

Da419E-01+-.419E-0D1
3.23 +=2,63

0. 864 F=e 349

0.130 +=-,130
2.32 *=, 367
4,51 . 791

04953E-014—, T15E=01
0.271E-01+—-2T1E-01
<+ 3BLFE=-D1

0.869 =454
<a 240
227 +-a378
(J+B59E-01+-.56B7E-01
VatT3 —a 523
2a96 +-a.783
143« +=3B.T
65.1 +—24ub
126 +=12.3
1iZ2a +-14.1
93,13 +-12.3
3.9 +~1l.4%
0.7 +=9. 68
28.2 +=5.28
14.1 +-3.52
1.4 =24 04
15.8 +=3,52
16.T #=-3.52
3.65 +=3.17
12.3 +=3,52
la.l +-3.52
T+04 -2 .04
3.32 = T04
2abh +=1.32
Q835 —, 176
<.BB0E-01
0.T%2E-0L¥—=.T92E-DL
€. FAGE-01
2. 86 +-.520
2.62 +-.524
0. 17T +—.103
240 +-.533
04B5TE=01+-.857E-01
1.90 =404
0.111 =, B06E-0]
Oelé2 t—al42
1.97 t-e423
175, =251
F4.B =36, T
T5.8 +—23.7
59.2 +=-13.0
4.8 —13.0
128, +—1l6+6
109, =154
Thait +-8.29
60s4 +-11.48
402 +=3.48
11.8 t=ha Th
15.4 +rdo Th
143. =139
109. +=Tebsl
A5.1 -hs34

PRELIMINARY OATA
E¢ = CM ENERGY.

{CONTINUEM)

f SIG/D OMEGA (CM}

£ =TTl

B B2

-

ki 5

MU BARN/STERAD

= l25E-0L1+-.300E~-02
s 590E~03+-, L60E=03
» SODE—03+~-, 220E-D3
« 240E—D 14~ . 300E-02
«521E-014+—.T53E-02
« 5TOE-034-, 210E-03
+350E-03+-. 200E-03
«B34F-024—, 252F-02
+ G03E~04 44—, 603E-04

»H886F-01+-,346E-D1

all4 =, 29TE-01

w4 5F-01l4-,6%8F-02
+100E-D014=. 425E-02

« 123E-014-,243F-02
«210E-01+-,300E-02
+418E~014+-.12TE-01
<+ 360E-0D3

+350E~03+-.350FE-013
+313F-01%=, 215F~01
»T12E-D24-, 2BTE-02
«l0TF-02+-,107E-02
«190E-014-,300E-02
«36HE-01+-,639E-02
«TT2F=024-,579E-03
» Z20E-034-,220E-03
<« 310FE-03

«69GE-02 4=, 2B4FE-02
<-1%1E-02

«180F—-01+-,300E-02
s B T2E-03%—,53TE-03
«522E=D2+—,320E-02
+229F-01+-.605E-02

1.10 +—. 300

=504 +-,191

+ 974 +=.953E-01
« T30 +—.109

-722 +-.953E-01
« 572 +-.885E-01
47O - T49E-O1
«214 +—. 409E-01
+109 +-.2T2E-01
«BASE-Q14-, 204E-01
«123 +-.272E-01
=129 -, 272E-01

»283E-01+4-, 245E-01
«F5IE-01+—, 2 T2E-0OL
+10% =, 272E-01
+ 545E-01%-,204F-01

«25TE-01+=.545E-02
« 204E-01+-.102€-01

«O4TE-024+—, 136E-D2
< 681E-03

+813E-034-.613E-03
< TH4E-03

«220E-01+, 400F-02
» Z00E-014—.400F-02
» 133E-024-,.TT2E-03
« 180E-01+-. 400E-02
s GIFE-03+-,63I9E-07F
» 140E-01%-,300E~-02
+» A03E-03+-, 584E~03
« 103E-02+4-, 10IE-D2

« 140E-01+~.300E-02
1.18 *=. 176
640 = 248
«512 +=-.160
» 400 +-48B0E~D1
« 640 +—,880E-01
«B64 —a.112
« 7136 =, 104
» 536 =, 560E-01
400 4=, 000E~01
«272 4=, 540E=D1
«BOOE-D1+~,320E-01
+104 +-o320E-01
9738 =, 912E=01
«TlH 4—,498E-0D1
«557 +-4415E-01

149

a7
149

37
37

37
a7
47
47
37
47
37
4T
aT
a7
&7

149

149

149

149

149

149

149

149

149

149

149

149

137

137

137

$ = FOR OETATLS SEE REFERENCE
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Clid: GAMMA + PROTON --> PROTON + PI ZERC
M2: 0.9383 GEV
M3: (0.9383 GEV
W4z 0.1350 GEV
DIFFERENTIAL CROSS SECTEON
K Ex -T THETA (MESON) D SIG/ID T to
GEV GEV GEVH*2 CH LAB ML BARN/GEWw%2

£ 04 A48 # 0.2000 L9454 54300 # .339 +-.400E-01

4 0-4004 22.59 Gelad N 130 +=.140E-01

# 0.5000 2530 6.9071 W JTTTE-OL+—-.100E-0O1

# 0.6000 ZTa76 Tab02 # .946E~01#~.120E-01

# 0.7009 10.04 3.251 ¥ 122 #=. 100E-DL

# G.50U0 34,18 Fah 8 # « 140 +=. TOOE-0O2

4 1alG00 17.31 l0.55 N 129 +=.500E-02

# 1.38G0 42.68 il.99 # 2+ B&FIE-0L+—,450E-02

$ 9.2735 L41.21 T4.31 ¥ L3TBE-0Z2+-.650E-02

t 9.6695 148,481 87.27 i «4T2E-0Q2+-,5080F-03

§ F.9335 154.97 100.2 @ #B52E~-024—.10TE-QZ

$10.1275 l60.&1 Lldat i 41l18E-Ql+—.11TE-0Z

$10.1355 166488 115.1 d +578E~024—-TLOE-0Q]

$10.2125 1&3. € 123.0 3 125E-QLl+-4115E-02

$10.2825 lobhatd 132.3 ‘d +148E-014+—,182E-02

$10.2985 167.45 134.8 3 J161E-Ul#=.134E-02

Ba-0G 3.99 $11.885%5 132,73 56.27 3 «l46E6-024+,320F-03

$12.2575 136,58 6la36 @ «1TBE-024-,.300F=03

£12.6645 142,32 b8.77 @ «214E-02¢-.320F-02

£13.0115 l46.89 Téa23 T «220E-02+-.%40F-023

£13.4065 153,30 B8.88 i «213E-02+-,320E-03

$13.6865 158.5%0 102.5 d +ISIE-02+-.500E-03

$14.0205 168456 133.1 8 $HH6UE=02+=,470R-03

$14.0655 176.6¢2 L4C. 4 a »G92E-024-.T9GFE-03

9.090 4422 # 0.1000 3.06 2.018 # L4592 =, TQQE-01

# 0.1500 11.10 24476 # 468 +—.500DE-01

¥ 0.2000 12.63 2. 863 4 .332 +-a400E-01

¥ 0.3000 15472 3.517 # .139 +=,200E-01

# G-4000 18.18 4a QT4 H .582E-01l+-.B00E-02

# 0.5000 204 3% 44568 # «38BE-0Ol+-.600E-02

8 0.5000 22.31 502U # .452F=014-.200E-D2

¥ 0-T0Q0 24412 54440 # +542E-0l+-.500E-02

# 0.8000 25,82 5. 034 # JH5TE-0Ll+=a130E-UL

# Q0.9000 27.41 64207 ¥ 630E-01+=.4U0E-02

¥ 1lal1GOD 3037 6.904 ¥ «512E-01+—.300F-02

¥ 142800 34,12 T. 806 # J321E-01+-,240E-02

11.00 4abt d (a2000 11.54 2o 340 2 237 =, 4 T0E=Q1

a 0-34040 14.15 2873 T 137 +=,180E=-0G1

2 D=4000 16435 3.326 4 aTH5E-01+=.THUE-O2

i 0.5000 18.30 3.728 4 JHUTE-Gl+=ab60UE-02

a4 Ua.&000 20404 4094 a4 & 549E=0l4=.108E-01

a Q.7000 21853 ETREE] 4 WB2TE-Ul+-.T4UE-U2

d 0.30U¢ 24263 5.052 & «51UF-U1+-.510€E~-02

12.00 484 ¥ 0.1000 Ta¥9 la5113 A 374 +=.5UUE-D]

# 0.1500 Sa«85 1.855 # .303 +-.400E-01

W Qa2000 L1l-¢3 2o 144 4 202 =L AQUE-DL

¥ 030050 13.52 2. 632 # LTAE-OL+—a130E-OL

# 0.4000 15.62 Eryiid-] # J3I2QE-VL+—LH00E-UZ

¥ 0.5000 L7.48 EFL ¥ H «23FE~-OLl+—.4(MUE-02

¥ 0.6000 15. 16 ERRE Y] ¥ 26BE-Ul+=.8U0E-U2

4 D.7000 20aT2 4,058 ¥ I0SE-01+—, MIOE=-02

¥ Ga.80U0 22.16 4,348 ¥ LATAE-O0Ll+—.300E-02

A D.9008 23453 4a622 # LI58F—-CL4-.30PE-0Q2

¥ 1.1000 26405 54134 # 2 266E-D14—.200E-02

¥ l.3800 29.25 5.789 # W161E-01+--130E-L2

$16.917¢6 138,37 53.82 @ 1TTE-C3+—a1l17FE-03

$19.3756 142414 hA.T2 & «35HE-03¥—.BBUE~-04

$19.7946 145454 bha34 d w4%H66E-034=.100E-03

t20.L1676 L45. 64 Tua70 d «5B6F—UA+=. TAUE~D&

£20.5326 153.71 78,51 d +95686F~024-.120E-03

$20.85864 157.93 B3 U5 d +650E=-03+#=.140E-01

$21.1492a 163,25 Lt4.8 2 «I70E-03+-.160E-01

$21.40G26 167.68 121.0 & «1BSE-02#-,250F-03

$21-5416 171.E1 138.8 T «2Y3E-02+=.220E-07

$2l.6116 175.05% 154,12 & «1T4E-Q2+—.280E-0Q3

15.00 5239 # 0.1500 B.51 1.483 H 216 +=.300E-01

A 0.2000 S.82 1. 714 B oL L1377 +-, 2UUE-O1

A G.3000 12.04 2,103 H s 406E-014-.900E-02

# 0.4000 13.91 2-433 # WZ12E-(Gly-.4S50FE-02

4 Q.5000 15.56 2.725 # »16LE-CGLle-,300E=-02

# D.5000 17.06 2.990 B W1TAE-QLl+-.4U00E-D2

W 0.T7000 18044 3,236 ¥ . 194E-01%—.300E-02

¥ 0.8000 ts.72 EPR Y. W . 244FE-014+-.300E-02

¥ G.3000 20.93 3.683 ¥ .231E-01#-.250E-02

4 L.1004Q 23.17 4,080 ¥ l60F-0l+-.130E-02

# l.3800 26.00 49601 # 944 E-02+4-.900E-03

16.00 Ge56 d D«4000 13,45 Z.2B0 d «45BE-01+-.112E-01

a 0.7900 17.83 1. 031 A »290E-Ul4-u520E-02

d Q30060 2024 3. 449 B «2TS5E-0l+-,250E6-02

18.00 5.89 $30.1454 l4é.36 55.34 & #TIDE-Q4+-.200E-04

$30. 6256 149.52 60436 3 +BROE-U4+-.220E-0%

$311.0226 152436 65452 2 S 129E-03+-.390F-D4

$31.4260 155458 T2a27 d «130E-03+=.320FE~-04%

£31.7916 158484 Bl. 43 d 2 l50E-03+-. 460FE-0%

$32.1796 l62.5%8 92.94 2 «202E-03+-.600E-0D4%

$32.42856 lab.24 105.¢ A «416E-03+—.5630E-04%

$22.6496 169.590 121.2 & «H4BE-CA+-,109E-03

$32.7926 173,46 138.% D 2bHSLE-UN-,TROE-O4

# = NUMERICAL VALUE FROM TABLE a = WALUE READ FROM DIAGRAM po=

Lk > la21 GEV)

SIG/D Thw{S—Ma®2)ax?
M) BARNWGEW®*Z

43.0 +=5.07
16.5 —1.77
9,85 +=1.2T
12,0 +=1.52
15.5 *=1.27
17.7 +-.88T
lob+4% =, 634
10.8 4=, 570
D.479 +=.824E-01
0.598 +-.TISE-01
1.08 +=, 136
1.50 +-.148
0.733 +=,943E-01
1.59 =y L4b
2.13 +=a231
2.04 +=a170
D.329 —,T21E-01
O.401 +—,6T6E-01
Q.482 —,T21E-01
0.514 +=,THGE-D1
[O2: 1] +=,TZ21E-01
DaT79% =113
1428 +-.110
1.56 =, 178
169 +=20.0
133, +=1443
9,7 +-11l.%
19,4 *=5.70
léat +=2.28
11.1 +~1a.71
12.9 +-2.28
15.5 +=1.43
18.7 +=3,71
18.0 +=1.14
lésa +=, 0568
.16 +=.a 05
101 =200
58.4 +=Ta67
32.2 +=3.24
216 t—2.56
27.4 +=ip o O
225 +=3.15%
21.7 +=2.17
190 +=25.4
156 +=20.3
1U2. +=15.2
aT.1 +=6.59
i6.7 +=-A.04
12.0 +=2.073
13.8 +=3.04
15.4 +=1,52
19.1 +=1,52
1a. 2 t~1.52
11.5 +=1.01
Balb +=.559
DaHGHE-DY+-,593FE-01
Da 180 = 43TE-0]
Ua236 +=.50FF=-01
0.297 +—43FEE-01
D.257 +—a6UBE=-}1
0.330 +—aTIDE-U1L
0.492 =L 811LF=01
Oa738 +=, 127
1a.11 +—ull2
G.882 -, 142
171« +-2%.8
109. +=15.4
35.3 +-F. 13
16.48 +=1,57
12.8 +-2,38
14.1 +=3.17
1544 +-=2.30
19.3 +=2.38
18.3 +-1.98
12.7 +-1,03
Ta48 =713
41.3 ~=10.1
2.1 t—=4.69
2448 +=2.25
04B3I3E~0L+~a ILQE-0Y
V. 100 +-.251E-01
O 147 =G &5E~0]
G.171 +=43659E=01
d.171 +-u525E=01
04230 +—,6A5E-012
0,475 =L T19E-01
0,739 +=a 124
QeT43 4= . BSHTE-OL

PRELIMINARY DATA

(CONT ENUED )

N SIG/D OMEGA (CM)
MU BARMN/STERAD

«281 +=,332E-01
« 108 —.116E-01
w44 E-01+~. A2E-02
«TE5E-014-.995E-02

«101 +=,B2E~D2
+ 116 = BBLE=D2
+107 +=o 415E-02

JTHGE=O14+=, ATIE-D2
s ALGE-G24—.539E-013
«AFLE-D 24~ 4A1F-03
« TOTE-02+~.BATE-Q3
+983E-02++.9T0E-03
«42TIE-024-,6I0E-03
+ 104E-D1+-. 954F-01
s 139E-D14+=. 15 LE-02
s 133E-01+=.111E-02
al6BF—02+-.361E-03
«201E—Q 24—, 33BE-D3
o 241E-024-4 361E-03
W25TE~024=,3A3E-03
« 240F—024=, 161F-01
« I9TE-Q 24~ 563E-03
»GIIE-024-.552€-03
a THUE—Q2+=.A30E=03

« 755 +=aB93E-01
597 +— 6IRE-OL
424 . 510E-01
« 176 +-. 265E-01

« T43E-01+=, LOZE-D1
«4IFE-0 14—, THHE-0D2
«ITTE-014=.102E-0D1
wEI2FE-0 14—, HABF-02
«BIBE-0 14+, le6E-01
«A04E-01+-.510E-07
«653E-014-. I8IE-02
+ 4 LOF-{14—4 06E-07

«373 +—~ THOE-01
+216 +-4, 283F-01
=119 +=4 120E-01

«TIBF—0l+—.944E-02
«864E=-014+-.1TDE-DOL
2 829€-014=.116F-01
+BOIE-014=-.A03E-02

- bk =, 862E-01
522 +-.H589E-01
« 348 +—a51TF=-0]
+126 = 224F=01

» S6TE-(Q14=, 103F=-01
+4OBE-01+-,689F-07
s 4E2E-0 14—, 103F-01
«524FE=01+4=u51FF~-07
»O4BE-014-.517E-02
+61TE-014-,51TE-02
»45BR-014=4 345E-02
W 2TTE-014=2224E-02
«3DAE-034-,. 202E-03
«612FE-034-4. 169E-03
«ADAE-034-, 1L T2E~-03
+101E-024=,134E-03
«LO1FE-024-, 2Q0TE-03
« L12E-024-. 241E-03
» 16TE-D24+- . 2T6F =03
nI1GE-02+-as3LE~0D
= 3TAE-02+~4 ATOF-U3
«IGQE-Q24-,482F-03
+ 469 +-+.651E-01
« 237 +-e434E-01
+ FHBE-0 L+~ 195E-01
« 4G0E-Q 1 +=.9TTE-02
« 34FE-0 1+~ 651E-02
« IDBE-DL+-. BHBE-02
w4 Z1E-014-.651E-02
o BIVE~O 14— 651E-02
+501E-014—a543F~-02
s 34TF-01+=a 282E-02
+ 205E-0 14— Y 965E~-02
106 =, 260E-D1
w68TIE=-0l4=2121E-01
»&IRE-(GLl+=.5B0E-02
»LI1E-Q3+=, TIIE-04
«230E-03¢-. 5TGE-04
+330E-03+-.102E-03
s I9AF~0 44—, BABE-0%
4393E-Q3+=a 120E~03
s B29E=034¢=, 15TE-D3
« LO9E-02+—. 165E-03
»1T0E-02+4-.2B5E=-03
+»1LTOE-024-, 199E-03

UNMARKEQD CROSS SECTIONS, ANGLES ANC T YALLES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHOR(S).
ANGLES ARE 1IN DEGREES; CM AND LAP ARE CENTER-OF MASS AND LABDRATORY SYSTEM:; E* = CM EMERGY.

REF

137
117
137
137
137
137
137
137
1112
112
113
113
113
113
113
113
13
113
112
112
113
112
112
113
137
137
137
137
137
137
137
137
137
137
137
127
ab
&4
-1
b4
&4
64
&4
137
137
127
137
137
137
137
137
137
137
137
137
112
113
112
113
113
113
113
1113
112
113
137
137
137
137
137
137
137
137
137
127
127
&4
64
&4
E13
i3
1t3
L3
113
112
113
113
113

= FOR NETAILS SEE REFERENCE
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Cl12: GAMMA + PROTON —--> PROTOM + PI ZERO (K > l.21 GEV) (CONT INUEDD
M2t 0.9383 GEY
H3: 0.9383 GEV
M4 Dal350 GEV
GIFFERENTIAL CROSS SECTIUN (T DEPENDENCE}

2400 GEY € K < GEY 16.00

-T K E¥ 5 0 SIG/D T (N SIE/D ThHe{S—MEn2)en? REF
GEWE®2 GEV GEV GE V%2 MU BARN/GEV#%2 MU BARN®GEV¥kZ
§ 0.0000 5.80 3.43 11.76 # 1.4 +-4220 175. +-26.1 149
$  0.0000 5.00 3.20 10.26 ¥ 1.62 +=u k40 143, +=38.7 149
$ D.0000 400 2490 B39 ¥ 1l.17 +-4 150 65.9 -1 1] 149
$ 0.0000 3.00 2455 ba51 ¥ol.l4 +=.230 36.1 +-9.19 149
$ 0.0000 2400 215 ba b3 # 2.04% +=.410 28.7 *=5.7T 149
$ 0.0005 4,00 2.30 8.39 4 690 +=-,330 38.9 +-1B.6 149
$§ 0.0008 5.80 3.43 11.76 # .800 +=.310 94.8 +-316.7 149
$ 0.0020 4400 2.9 8.29 4 .T1O +-a110 40.0 +=5420 149
$ Q0.0021 5.80 3.43 11.7¢ ¥ <5640 +-2200 T5.8 +-23,7 149
3 0.0046 4400 2.90 8.39 # 680 =, 119 28.3 +-6.20 149
# 0.0050 4400 2490 8.39 ¥ l.llL +=,130 62.5 +-T,32 149
$ 0.0094 5«80 3,42 11.76 # 500 #-,110 5% 2 +-13.0 149
# Q0.0150 2.00 2.15 4a63 ¥ 2.96 +=a 440D 41.7 ++6.20 149
¥ U.0150 5.00 3.20 10,26 ¥ T40 +-,280 6541 +=24%. 6 149
¥ 0.0150 5.B0 3.43 11.76 # .BOO +=.110 94.8 +=13.0 149
# 0.0370 3,00 2455 a5l #l.91 +-a230 &0.5 +=T.29 149
# 0.0510 2.00 2. 15 %uh3 o 4.7T3 +=a5650 -1-7%.} —=9.16 149
# 0.0510 4,00 2,50 8,39 L -T4 -, 190 91.3 =10 T 149
# G.0&650 .00 3.20 10.26 ¥ 1.43 =, 140 126 +-12.3 L4%
¥ 0.0760 5.80 3.43 11.7¢6 4 1.08 -, 140 128. Ll 11 149
# d.0800 .00 2.90 8.39 ¥ 1.91 +~2900E-01 108. +=5.07 149
& 0.0830 3.00 2«55 ba51 W 3.48 +-2300 110. *=3,.51 149
i 0.0910 200 2.15 4ab3 A 5.77 +=o 400 9la3 +=ba 48 149
i Qa.lO00 6.00 3.48 1Z.14 i 1.13 +-.110 143. #-13.9 137
¥ d.l000 .00 4422 1777 N 592 +=.TO0E-01 169. #=20.0 137
& Jd.l1u00 12.00 4.84 23.40Q N 374 +=.500E-01 190. =254 137
4 0.1010 5.00 3.20 Lu.26 ¥ l.15 +—, 160 102, +=14.1 149
# 01150 4.00 2430 B.39 ¥ laTT +-,130 99.7 —=T.32 149
¥ 0.1190 5.80 343 11.758 ¥ 920 +-,130 109 +=15.4% 149
¥ 0.1410 2-00 2.15 4a63 ¥ 5.19 +—,430 3.1 =690 149
¥ U.14560 3.00 2455 6.51 ¥ 2,43 =240 TT.0 t=T.51 149
4 O.laby 5.00 3.20 10.26 ¥ l.d6 *=.140 93.3 12413 149
# Q.1500 6.00 3.48 12414 # .863 +—,600E=01 10%. +=Ta.51 137
i O.L500 9.00 4,22 LT.77 ¥ 468 +=.500E-01 133. +=14a3 137
¥ J.1500 12.G0 4o 84 23.40 4 .303 +=2400F-D1 154, +=20,3 137
¥ 0.l500 15.00 5439 29.03 ¥ 216 += IO0E-G1 171. +-23,8 137
¥ 0.1560 400 2,990 B8.39 ¥ l.70C +-.1%0 95.8 +=10.7 149
# 0.1T7LO 5«80 3,43 11.76 LE- N +-, TOOQE-01 T4t +-8,29 143
§ 0.1980 5.00 1.20 10.26 # 860 #=.120 73.9 =11.4 149
¥ 0.2000 6«00 3.48 12.14% ¥ .57l +=,500E-01 65.1 =634 137
# 0.2000 9,00 4422 1777 ¥ .332 +=o400E-01 94.7 +=tla% 137
a 0.2000 11.08 e b4 21.52 a 237 *=.470E-0D1 101. +-20.0 64
¥ Q.2000 12.00 4eB4 23.40Q 4 202 +=4300E-01 102 #=15.2 137
#  Q.2000 1500 5.39 28.013 B .137 4= 200E-01 109. +~15.8 137
¥ 0.2020 2.00 2415 4263 ¥ 4.43 =2 340 62e4 F—4.T9 149
i 0.2040 4400 2.90 4,39 W 1.29 +-.130 T2.1 ++T.32 149
4 0.2270 3.00 2.55 6u51 H 2al% +—4 180 6748 +=5.70 149
4 0.2330 5.80 3.43 11-.Té # «510 +-,100E 0O 6044 +~11.8 149
# 0.2580 5.00 3. 20 10.26 # 8690 +=.110 60.7 +-9,68 149
¥ 0.3000 600 3.48 12.14 # .339 +—, 400E-Q1 43.0 +—5.07 137
4 0.3000 9.00 bald 17.77 & 138 +—4 200E-01 B39k +=~5.T0 137
a 0.3000 L1.00 4464 21.52 3 «137 +—,180E=01 58.4 =T.b7 -1
# 03000 12.00 4484 23440 ¥ #T31E-014—.130E-01 37.1 +=5.59 137
¥ 0.3000 15.00 5.39 29.03 # +446E-014—.900E-02 5.3 +=T.12 137
¥ U.3030 580 3e43 11.76 # 340 +—.A00E-01 40.3 =948 149
# U.31460 4,00 2.90 Ba.39 # <760 +=a900E-01 4248 +=5.07 149
¥ 0.3250 3.00 2+55 6. 51 # 1.47 +=, 150 4bab +—4,75 159
¥ 0.3530 2.00 2+15 4203 ¥ 2.77 +=. 290 39.0 +—4,08 149
¥ 0.4000 600 .48 12.14 # 130 +—, 140€E-01 léa5 =1.77 137
#  0.40L00 .00 4e22 17.77 # .5B2E-01%-.800E~02 lé.6 +=2.28 137
d 0D.4000 11.00 EXY-L 2l.52 a8 +T55E-014-,TEL0E-02 32.2 +=3.24 X3
¥ 0.4000 12.00 4aB8 23240 # +329E-0Ll4—,500C-02 1oa7 #=3.04 127
¥ 0.4000 15.00 5439 29.03 # «212E-01¢-u450E-02 1648 +=3.57 137
3 0.4000 16.00 Ga56 30.90 a «458E-01+-.112E-01] 41,3 +—10.1 64
# 0.a010 5.00 3.20 10.26 ¥ .320 +=.600F-01 282 +-5.28 149
¥ Da.4520 4,00 2.90 6-39 ¥ 340 +-4600E-D1 19.2 +=3.38 149
¥ 0.4710 5.80 3.43 11.76 # +100E 00+=2400E-D1 1148 =4 T4 149
# 0.5000 6.00 3.48 12.14 # WTTTE-01+—.100E-01 9.85 +=1.27 137
# 0.5000 F.00 422 17717 ¥ «38BE-Ql4—,600F-02 11.1 +=1.71 137
a 0.35000 11.00 ETY-L) 2l.52 i «SUTE-01+~.600E-02 21l.6 =256 64
# 0.5000 12.00 LML 23.40 # +23TE-014+—o4R0E~02 12.0 +-2.03 137
i 0.5000 15.00 5.3% 29.03 # «l6lE-01+-.300E-02 12.8 +=7.738 137
d 0.53%90 2.00 2.15 4a63 ¥ 1.63 +=.190 23.0 =2.568 149
3 0.5500+= 0.0600 4,00+ 0.10 2.90%= 0.02 8,394 0.19 & 292 ++.990E-01 1645 +—5,58 37
¥ 0.5670 3.00 2455 6a51 # 430 +=.TO0E-D1 13.6 +-2.22 149
& 0a5700%= 0.0600 4.50+= Q.10 3.08+~= 0.03 9.32%= 0.19 & .146 +=a ETOE-C] 10.4 +—4,06 3T
# 0.5720 «00 .20 10.26 # =160 +=a400E-01 14,1 +=3.52 1439
g 0.58004- G.060Q 2.00+ 0.10 2.15¢= (.04 L,63%— (.19 5 749 +—.269 10.5 +—3.749 37
# L.56000 &.00 3.48 12.14 ¥ a946E-0Ll%+=, 120E-01 12.0 +=1.52 137
# 0.56000 9.00 4e22 17.77 # «452E-014—+B800E-02 12.9 +=2.28 137
§ 0.6000 11.00 4abd 21.52 A «549E-0Ll+—4 l0BE~D1 2304 +—d 4 50 64
¥ 0.6000 12.00 4a B84 23,40 ¥ +26BE-Ul+—.600E-02 12.6 +=3.04% 137
¥ 0a6000 15.00 5a35 29.03 ¥ LLTHE-Q1+-.400E-02 léd.1 +=3.17 137
# 0.6110 4400 290 B.39 ¥ .280 +=.600E-01 15.8 +-3.38 149
# 0.6T00 5a00 3.20 10.26 4 130 +—,300E-01 1la4 =264 149
i G.6T30 5«80 3.43 11.76 #1320 +—u4YQE=D1 15.4 t=bhaT4 149
# = NUMERICAL VALUE FROM TABLE @ = WALUE READ FROM DIAGRAM P = PRELIMINARY DATA # = FOR OETATLS SEE REFERENCE

UNMARKEL CROS5S SECTIONS, ANGLES AND T VALUES ARE CALCULATED FROM THE QUANTLTIES GIVEN BY THE AUTHOR(SI.
ANGLES ARE IN DEGREES; CM AND LAB ARE CENTER-DF MASS AND LABORATORY SYSTEM: E% = CM ENERGY.
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£113: GAMMA + PRCTCN =-=» PROTON ¢ FI ZERC (K » 1.21 GEW) (CONTTNUED)

M2: 0.9383 [EV
¥3: 0.9383 GEY
W47 041350 GEv
CIFFERENTIAL CRO35 SECTION (T OGEPENDENCE}

2.00 GEY < & < GEV 16.00

-7 K E* 5 nsiGén T N SIG/AD TIs{S—Masz)xk2 RFF

GEWY®#%2 GEV GEY GEy®x2 ML BARNSGFywsd M RAAN¥GEY®*2
K UL TOOU ball 3.48 12.14 # «122 +-a100E-01 15,5 +-1,27 137
¥ 0.T000 F.U0 4422 1777 i 4542E-U1+-u5U0E-02 15.5 +-1.413 137
& 0.7000 L1.ld 4ubh 2la52 i «52TE-01+=~aT4UE-02 22.5 +=3,15 b4
#  0.TO0O0 12«00 4ald 23440 ¥ J304E-Ul4=a JUQE=-D2 i5.4 +—-1,52 137
¥ O0.7000 15.00 5.39 29403 H al94E-Gi+=2300E-02 15.4 +=2,39 137
a 0,700 Lol G456 30.90 & +290E-01l+-.520E-02 2641 +t—4,67 64
3 G.T200+- 0.0600 2.50+- 0.10 2.36+= 0,04 5,07+ 0419 3 .b&& +=.110 142 F=2,42 EN
#  (aT550 2.00 2215 4sbd ¥ 20650 +=,180 S.16 +-2,54% L&49
G.T591 2.0l 2.16 a5 728 +—.5T9E-01 10.4% +~.B2% &
H 0.TTR0 5400 3.20 L0.26 4 180 +-,400E-01 15.4 +=3,52 149
3 0.7800+= Q.0T00 2.00% 0.10 2a15+4= (.04 4o,634— 0,15 & »385 +=-,T10E-01 S.42 +=1.00 37
0.7818 2.06 Z2alB 4,75 -T43 +=.442E-01 llal =56l -]
# 0.T300 4400 2.90 8,19 # L300 +-, TULE-OL 16,9 3,94 1453
#  0.800C ERlG 4a22 L7.77 4 W6STE-UL+-.130E-0}% LB, 7 3,71 137
# G.8000 12.00 Er-E 23.40 # «ITHE-U1+-a3L0E-02 19,1 +=1,52 137
¥ 0.8000 15. 040 5.37% 29.03 H e244F-0l+-. AU0E-Q2 19.13 +=2.38 137
Q.08362 2«18 24213 4a37 «H45 +-, 5A4E-01 L4a1 +-,943 ]
W 08660 .00 2+55 551 i <3950 +-.800E-01 12.4 +=2.54 149
F G.9000 5.00 3.48 12.14 4 140 +—. TOUE-02 17.7 =, ART 137
#  0.,9000 9.00 4422 17.77 ¥ WB30FE-(l+—.400E-02 18.0 +=1.1% £37
a 0.9000 11.00 e bl 21.52 & «SLlOE-0l*%—.510F-02 21.7 ++2.17 2]
#  0.900U l2au0 4,84 23,40 H «3SBE-01#-.30C0E-02 1842 *=1.52 r
#  0.5000 15.00 Se 39 29.03 b G 2AYE-Ql+-.2B0F-02 18.2 *=1.98 137
3 0.9000 1ha00 S5.54 30.90 i «2T5E-01+~-u250F=02 24.8 +=2,25% B
0.9044 2a33 2429 5625 «Bl6 - bsLF-01 1544 +-1.,26 &
0.3822 250 2+36 5.57 «691 +=y 4BO0E-C1 15.2 +=1.06 -]
#  0.9890 4400 2490 839 320 4= 6UDE=-D1 18.0 +-13,38 14%
g 10000 2.40¢- U.21 2+32%~ 0.08 Ge3B4= (Ua39 1 564 +=2850E-01 lLas +—1.72 37
a L.0000+#- 0.1000 2Z.50+~ O.lU 2.36%=- (0.U4 5574 0,19 & 4531 t-a.11%9 11.7 +=2.562 X
g 10000 2¢08%= 0.14 2239+= 0.05 SaT24= Ua26 d #4993 +— 5l0E-01 1l.5% +=1.20 EX}
a  1.0000 Z2aTab— D19 2e404= 0.07 GellZ4— Ua3b d o458 +—. 480E-01 12. 4 #=1.27 37
a  l.000G 2aB0%- 0a22 24514 (.04 Gy 24— Dokl 3 #4123 +-a430E-01 12,2 #=1.27 3r
T L.000D0 3. 20%— Qa356 2ab34+— 0al3 6.894= (a.6H & 2282 ¥+ 300E-01 10.2 +=1.08 37
d l.0000 3a35+~ 0a34 ZatiB4- 0.12 Tal?4— Cubd & 2269 +—a420F-01 10.6 +=1l. 68 37
a  1.0000 3.49%= Dad4 2.73+= Dal2 T+434= 0.64 & 230 $=.440E-01 9. 86 +-1.,89 7
a  1.0000Q 3, 754= .43 2eBle= Ual4 Te92+- Ul81 a 2197 +=, 2TUE-01 YaTé t=1.34 3T
a  1laG0Q0 3.94%= .49 ZaBB4= D416 Ba2T#=- 0492 0 2224 =, ad0E-01 12.2 *=2,41 37
i 1.0000+- U,0800 4,004= Q.10 2e90+— 0.03 Ba3Ft- Uul9 i 1243 F— 3TOE-01 l3i.8 F=Z2.08 EN)
4 1.0000 42234~ Dab?2 2497+ (a20 Baf2+— 116 & 210 +=.510F-01 13.2 +-3,21 at
a l.0d00 4o b2¥= 0,59 3.09+= 018 F,55+= 1all & 4510F-01+=350E-D1 3.83 +=2.563 ERi
#  1.0010 5.+00 .20 1U.26 4 130 - 4U0E-OL 16T +-3,52 149
& 1.0200+- 0.U900 2.00¢- (.10 2al54~ Gal& 4ab3¢= 0.19 & <4410 +-a130 &a2l +-1.83 37
i 1.0200+- 0.0900 2.00+- 0.10 2504 (.04 GuG1+- 0a.1%9 = «378 +—.6T0E-01 12.0 —2.12 a7
i 1.02004- Q,u300 3,50+ U.10 2eT34- U012 Tett54= Da19 i 237 +—,310E-01 10.2 t=1.34 at
i 1.02004+- 00900 4.50+- Oa10 A,u5+- 0.03 Ye324= 0a17 ¢ =189 = 4%0E-01 13,4 +=3,49 37
L0372 2e62 2e%l 5.BU 642 +=-.515E=-01 15.5 +=1.24 &
3 1.08600+- D.1000 4.00+4- 0.10 2.904— Dau3 Ba239¥= 04l o #1774 -, 3IDE-UL 7280 +-1.75 37
& L.,0700+- 0.1000 5.00+= 0.1G .20+~ Q.03 102264~ (0419 & o4 L5F~01%-«360€E-01 3.485 +-3,17 £
@ 1.0800+= 0.1000 3.00+4= 0,10 2.50%~ (.04 6514 Qul% & 4+3B3 +=2400E-01 12.1 *=1,27 A7
#  L.l0C0 GaU0 EFR L l12al4 ¥ oa129 +-u500E~02 léad +-4 634 137
¥ l.loog F.00 4a22 17.77 # W512E-01%-.300E-07 14.56 +=.B56 137
#  l.lGU0 12.0u bdafa 23.4Q # W2BLE-Q1*=.200F-02 13.5 +=1.01 17
¥ l.l000 15.00 5.39 29,03 ¥ «l60E-0l¥=.130E-02 12.7 +-1,03 137
1.1107 2a78 2.47 Gald «b38 +—,2B3E-U1l 173 =a 170 &
¥ 1.1240 500 3.240 10.26 K al4d +-4U0E-01 1243 +-3,52 149
141751 2.92 2452 6e36 612 +—,588E~01 1B+ 2% =L, 77 L]
#  1.2060 400 2:90 B.39% ¥ 26U *—. 400E-C1 L4ets $-2,25 1493
W l.212¢ 3.00 2455 6491 § .349Q - BUOE-OL 12,4 +-2454 149
l.2488 J.08 2.58 666 G433 +=,252F~01 14.8 =, 840 &
¥ 1.2530 500 3. 20 LU.26 A «Ll60 ¥-.400E-01 14,1 +=-3,52 149
d 1,3100+- 0.1100 2.00%- 0.10 24 15+= Lal4 dafIt= (.19 2 1.11 +-.115% 15.6 +—1.62 EX
éa la3Z00+- 0.1200 2.50+- 0.l Zadb+— (.04 5.,57T+- Q.1% & ,.313 +=.330€E-01 LPY-L -, 726 a7
la3226 3,24 2ebik 6,98 =352 +-al66E-01 132.90 =4 615 ]
# 1.3800 6400 EPLY-] 12.1% ¥ aBHFE-DL-.&S0E-02 168 *=,570 137
# l.3800 F.00 “a22 17.77 # W321E-Q1+=.240F=-02 .16 -, 485 137
# l.3BUU 12.00u fra B4 23.40 # J161E-QL+-, 130E~02 Bald +=.659 137
# 1.3840 15.0C 5433 25.03 # «944E-024+,900E-03 TebB +-,713 137
1.3919 3,39 2a59 Tald 204 #-2115F-01 B.27 +=a bbb &
i l.4100+- 021200 3.5u04= .10 2eT3¢— 0,03 TedS4- 0,19 @ 2143 +—.2T0E-UL 6.17 +=lelb ar
f la4%00 4o UG 2290 8.319 # .260 +=.600F-01 lasb +-3,348 149
Lab4T4 3.51 2.73 TedT - 142 +-4L11E-01 6418 +-. 480 6
T lu4%90U+- 0.1400  4u504~ 0.10 3a05+= 0403 Ge324= 0419 & -7IIE-GL+—,115F-01 5.23 +—,020 aT
& l.5000 22084~ U,08 2al94- (0403 4,78+~ (.15 2 laB4 t-a1%2 2841 +=2.93 37
a 1.5000 2.504— 0,11 2.36%- (.04 BeBT+~ 0,21 4 +259 +=a 4 IQE-0O1 5470 +—,. 302 EX)
4  la50U0 Jab9t— Ua29 2.T794= Q.10 T.804- 0,54 4 2127 +=.JUQE=0L 6.09 -latrd ar
4 laS00d 3,904 0,22 2486+ Uo0T B,.204- Gu4l & 2127 +-.260F-01 6.80Q +-1.39 37
4 laSu00 4e124= 0.31 2.934¢= 0,10 Geblé— 0.58 & L2103 +=-.220E-01 bel6 1,31 37
& L.%00u 4a334- 0430 3.0~ 0,09 9,01+~ Qs56 & «F00F=0L+—e130E~0L 5«94 +-,858 37
i l.5000 4a524— 0435 3.064= QJall Gy 30+~ 0,566 & J6F0E=01+-e2I0E~D1 4.96 +=1.51 37
i 1.5000 4a T4t~ Da36 3,134= 0,11 Gu 7T+~ QubB 2 +570F-01+-4L0CE-0OL 4e51 +=. 791 EX
3 la5G00 4,974= 0,39 3.194- 011 10,214= 0,73 3 340F-0L+—49UQGE-(2 2.9¢6 +—, 783 37
la5261 1.68 2.79 TeT9 =103 +=y L1TE-01 4,89 +—, 560 -]
# 1.5280 5.00 3.20 10.26 ¥ «800E-gl+-.300E-01 Ta04 +—2,64 149
d 1.5T00+- 0.1400 S.00+- (.10 3.204> (.03 10.264= 0.19 3 +ITTE~01+~.800E-02 3.32 +=~.T04 EX
¥ 1.5950 3,00 2455 a5l ¥ 310 +=,800E-01 9.82 +=2.54 149
1la5956 1.83 2484 8.07 «BAEAE-0L+—. L2OF-01 4248 +=,620 -]

¥ = HNUMERICAL VALUE FROM TABLE d = WALUE READ FROM DIAGRAM P = PRELIMINARY DATA

UNMARKEL CROSS SECTIGNS, ANGLES ANC T VALUES ARE CALCULATEC FRCM THE QUANTITIES GIVEN By THE AUTHOR(S).
ANGLES ARE IN DEGREES; CM AND LAB ARE CENTER-OF MASS AND LABORATORY SVWSTEM; E¥ = CM ENERGY.



M2:
M3z
W4z

0.92383 GEV
0.9383 GEV
0.1350 GEVY

~-T
GEVH®D

1. 6500+ 0.1200
#  i.46880
¥ 1.B250
1.9400+~ 0.1500
1.97004+- 0.1500
a 2.0000
2.0000
220000
2+0000
20000
2.0009
2,0000
2. 0000
2.0000
2+0000
2-0000
2.0000
2.0200+~ 041800
2.06004+= 0.1800
2.0T7T00+= 0.2000
2. 1200+~ 041600
& 3.0000
3.0000
3.,0000
3,0000Q
3.0000
3.0000
600+= 0.2400
4,0000
4-0000
4.0000
40000
4210004+ 0.2700

o

LAt

LIR RN -l -Tl- T T

21 8% 8 g

B
1
»
LV T = -V VT

81

-7
GEW#®%Z2

Q05686
0.1258
0.2193
0.4033
O.4487
0.5687
0.5083
0.5267
0.5704
0.7004
1.0000
1.0000

(i1}

CllZ: GAMMA

K
GEY

2.50+ 0.10
4.00
5.00

49 G0+

be 50+

2eFe=
3,25+

3,394
3.55

3uT34-

3. 88+

4a084-

4a234-
be T4~

Gy bdr=

o TH+=

495 4—

3.504-

42 50+

5400+~

4. 00+-
GakT
Gatb
4485
5.03

5.20%= 0.18

Sa3bd- (.29

S.00+= 0.14

b,75+— 0416

4o F4t— Ual3

5. 154— 021

5.394= 0.732

5.00+ 0.10

0a18
0.10
Dall
0.15
.15

Oa14%
0.18
te2l
.22
0.27
Ua.22
0.346
0.37
¢.10
Q.14
0.10
4.10

K
GEV

136
La3é&
1.36
l1.21
136
1.36
le45
1.21
1-59
1.88

1. 90#4= 0.12

la994+~ 0.13

¥ = HUNMERICAL VALUE FAON TABLE
UNMARKED GRDSS SECTIONS: ANGLES AND T YALWES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHORI{SI,

ANGLES ARE IN OEGREES;

37

+ PRCTON =—> PRCTON + PT ZERQ

[K > 1.21 GEVI

CIFFERENTEAL CAOSS SECTION [T DEPEMOENCE]

2.00 GEY < K < GEV 16.00

Ex*

GEY
24384= 0,04
2490
.20
2.90+- Q.03
3.05+- 0.03
2a%34— 0u04
2.8%4= 0,05
2:.89+ 0.05
2.75
Zell+— D. U5
2+86+- (.06
2a924~ 007
2497T+- 0.07
3.04+- 0,08
3,10+ 0.10
3al4+= 0.11L
3.194- 0al1
2. T3+— 0.03
3.05+= 0.03
3,204- 0.03
2904+ Q.03
304
3.10
EFRN-]
3.21
3, 28+= 0205
1431+ Qa08
1.20+- 0.03
A 13+= 0,05
3. 194 Da 04
3.25+- 0.06
J.30+- 0,09
3.204- 0QaU3

la21 GEVY < X < GEV

E*
GEY

1.85
1.85
1.485
l.78
1.85
1485
1.90
178
1.97
2+10
Zall¥= U.05
2415+~ 0,06

& = VALUE READ FROM DIAGRAM

S
GE v %2
. 5T+= 0.19
9.39
10.26
Ba39+= 0419
9eA24- 0.19
54934+= 0.21
4,984+~ 0.28
TaZét— (.28
Te54
T88+= 0.26
Balb+— 0434
Bu544- (.39
BeB24- 0adl
9.2T+= 0.51
9.594= Q.60
9.85+— D.68
10.174= 0.6%
Tat5+= 0,19
Fa324- 0.19
1026+~ 019
Ba394- 0,19
9,27
Ga52
9.98
10432
10.664+— 0,34
LU 944~ D45%
10.2864¢~ [a153
9,79+~ 0,30
10, 154= 0.24
10.544¢= 0.39
10.524— 0460
10.264— 0.1%9

A P AR E] E) B R B e R PR B P PR PR B P R R B R R R R R A

o SIG/D T
ML) BARN/GEY*%2

2211 +=.3206-01
«600E=-01+~, 300E-01
«300E-01%-,150E~0}
+203E-01%~. 600E-12
«163E-01+-TQ0E-0D2
«850F-01+-.18BE-01
«384E-01+=.910E-02
+3T2E-014-.FL0E-02
«345E=01+-,B40F-02
«2B3E-D1+-,680E-02
«20LE-0L1+-,450E-02
«225E-0) 4=, GLQE-D2
«221E-01+-.530E-02
»139E-0Ll+-.420E-02
~lL4E-OLl+=.%60E-02
alUBF~0Ql+=, 440F-02
«TBOE-0O2+-,490E-02
«3B3IE-0L+-,490E=02
+2U2E-01+-.400E=-02
+950E-02+-. Z00E-0Q2
+262F-01+-.500E-02
«10UE-03+-~,100FE-032
«1TOF—024-~.1TOE-D2
<o 2F0E-02
<:110E-02
»900E-UI+—.900E-03
¢« 140E—02+~4 140FE=02
<« 1UUE-02
«120FE-02#-~.300E-03
+100E-U2+~4B00E-D3
= 190E-02+~4 110E—-0D2
»110E-UZ24%~.B00E-03
«QUOE=QA+~, 900E-03

2. 00
5 0 SIG/0 T
GEY#%2 MU BARN/GEV#*%®Z
3,43 1445 +~1.27
.43 154 +=l.61
3.43 12.0 +=a 737
3.15 FatQ +~1,09
.43 3.15 +~.603
EFLE 3.39 +=.308
3.40 2.29 +~al42
3.15 F.19 +~1.01
3.86 1.17 +~.1140
badl « 78BS +~,A0TE-OL
4a45t= 0,23 § 575 ~,128
4ablé— 0a24 i 4378 +~.930E-01

CM AND LAB ARE CENTEA-DF MASS ANO LABORATORY SYSTEM;

F =

({CONT IMUEM

(0 SIGAD Thk(S-MekZ)dd?

MU BARMN®GEW®#2

4264 +—,T70%
3.38 +=1.69
2,464 +=1,132
lel4 +—,338
1.18 +=4439
2.17 +-.419
La43 +-,338
1.51 =, 368
1.53 +-,373
1.2% +-,333
1.07 +-,2%9
1.32 +=. 158
1.39 +-a 334
978 -, 296
«Bb4 +—, 349
+B69 +—, 354
+6T3 =423
1.65 =521
Latrds +—., 285
N:ETS -, 176
le4B . 282
« TORE=02+=, TO4E~02
+130 +-,130

Ca 240

<. 980F-01
W A5TE-0L+-.857E~01
W l62 t—. 142

<.880F~01

«953E-01+-,715E~01
aB59E-0L+—.6BTE~DL
« 177 ¥=.1023

+111 +—.B06E~01
+ T92E-0L+-.T92E~01

I SIGAD TIR([5-MEx2 k%2

MU BARMRGE ¥¢n2

G4ad *=B.30
100 +=10.5
Tha2 +=4,80
AB.2 +-5.62
2045 +-3,93
2241 +=2.01
16.9 +=1.05
4Ta4 +-5a22
10.4 +=,981
9.77 +=1.00
T.31 +—=1.50
5405 +=-1.30

PRELTMINARY DATA

E* = M ENERGY.

REF

REF

53
53
53



3a

Cli2: GAMMA + PROUTON ——>» PROTON + PI ZERC fK » 1.2] GEYY (CONT THUEDE

M2: 00,9383 GEV
¥3: G.9383 GEV
P4t 0.1350 GEY

CIFFEREMTTAL CROSS SECTION IBACKWARD PRODUCTIONY K > l.2! GEY

K E* 5 -u D SIGsD U THETA [(BARYON) D SIG/D OMEGA {CH] REF
GEY GEV GEV*%2 GEW#*2 MU BARN/GEVH#2Z M LAB MU BARNS STERAD
1.21 L.78 .15 ~0e241l 12.5 +=.530 W 0.0 0.0 Kl.61 +-,6B0E-01 47
-0a225 12,7 +=1l.48 9.8 4.0 #la63 t=.1940 231
-0.195 1d.8 +-1.01 ¥ L9.5 Ba0 Wt.ns +=,130 231
~{.139 8.39 +=1.0% § 29.1 12.0 Fralde =21 60 231
-0.065 T«79 +—a 23 4 3B.b 16.1 ¥l.00 +=.H00E-01 231
0.03% Tal? +-a 623 H 49,2 2046 ¥.220 +=.B00E-01 231
0.150 5232 +-4.545 ¥ 59.5 2541 ¥ 760 +=.TODE-Q1 23]
Uy 283 5.38 #-. 701 ¥ 59.5 295 . 690 +—,900E-01 231
Qedla S5e14 +=2 390 ¥ 19,3 3442 L Y-1.1¢; +=,500E~-01 2231
P11 4499 +=a 545 ¥ A9.9 3342 Y. 640 =, TO0E-01 231
1.23 1.79 315 ~0a233 11.8 = 4ls ¥ 0.0 D0 Kl.50 +=,530E-01 47
—-Ua238 .20 +-.198 i D.0 Ua0 ALa07 -, 260E-01 T4
0.5486 5.07 +-,458 A 90.0 7.2 V. 665 +=.400E-01 &
1425 1.80 3.23 —3.235 1045 +-. 366 # 0.0 Qa0 #latl = 430F-01 47
1+26 1.80 3.24 Uetlé 3.17 +-.325 2 90.0 39.1 Ms 510 +=.440FE~0] &
1.27 l.81 3.26 -0.232 13,2 +-1.00 *oG,.0 0.0 #1.80 —, 137 47
~G.232 Geld +=, 254 a 0Ua0 0.0 Fa2% +—,A50E-01 T4
1.29 1.82 3.30 -0.230 1G.5 =, 583 ¥ U.0 0.0 ¥l.86 +—,117 4T
1.30 1.82 3,32 ~0.229 11.8 #=1.13 i 0.0 0.0 ¥l.b6 +-4159 47
J.456 4a25 +-, 561 8 0.0 38.9 e 557 +.T30E-01 &
1.21 1.83 1,34 -0.227 11.9 -, 689 0.0 0.0 #l.49 ++.5806-01 47
l.32 1.83 3.36 ~0.226 9.07 -, 181 4 U.0 0.0 Ale30 4=, 260E-01 T4
1.34 1.84 3435 ~0.224 1.5 +-.991 ¥ 0.0 0.0 Wla54 *=.145 47
0.6%6 3.70 +-,588 3 9u.0 38.7T de 541 +-.B60E-01 5
1.37 1.86 3.45 -0.220 11.0 =, 565 i 0.0 0.0 ¥l.66 +—, 850E-01 &7
-0.226G 6.68 +=2173 a 0.0 0.0 #la3l +=.260F-01 T4
lakl 1.48 1.53 -0+215 Ba31 b= 166 a4 0.0 a0 1.0 +=2260F-01 T
l.52 1.88 31.54 -0.214 10.3 - 641 ¥ 0.0 0.0 #l.62 =101 4T
1at4 1.89 1,54 ~D.212 Fa 04 +-,917 4 0.0 0.0 #leat +-u 147 47
0a.796 3.76 -, 237 i 0.0 38.3 d.603 +-43B0E-01 &
L.4& 1.90 3.62 -ue210 2.07 +—-.7B4% ¥ 0.0 0.0 ¥l.48 +-.128 47
-0.210 Ga9b -, 190 i U.0 0.0 dlal4 +=,310E-01 T4
1.50 1.92 3.70 ~0.205% 5.58 +-4 1B4 a 0.0 Q.0 al.ol +=a310E-01 Ta
1.53 1.94 3.75 0885 3. 54 +—s 158 @ 90.0 37.9 Bab13 +=.2T0E-D1 &
1.5% 1-95 3. 79 -De 200 bohl +-.199 i 0.0 G0 2.778 +=.350E-01 T4
1.56 L.95 3.81 ~0a 199 5,87 v=-a530 ¥ Ga0 0.0 Wl.04 +=.940FE-01 &7
1.57 L.98 3.83 -0.198 4245 r=e 257 4 0.0 0.0 HaT95 +=2450E-01 47
L.58 1.%6 3.85 0.234 .40 +—a 111 £ 900 I7.T datl13 +=4.200E-01 &
160 1.97 .88 -0.155 .80 +-.191 & 0.0 0.0 14658 4+=.350E~ 01 T4
1at2 1.98 3.9¢ 0.974 3.03 +-al29 i 9.0 17.6 . 563 =, 240E-01 é
1.65 1.99 3.58 -Qu191 2.93 +=s163 i 0.0 0.0 @557 +-.310E-01 T4
l.86 2400 4.00 ~3.190 2.79 +-,183 i 0.0 0.0 ¥.535 +—,350F-01 w7
l.67 2200 4.01 L.023 2.7TL +-,161 i 90,0 3Tad .523 +-,210E-01 &
1.68 2401 4403 =0.188 2.01 +=-.2164 0.0 0.0 ¥.330 = 4 20F-01 47
1.70 2402 4.07 =186 2al8 +-.223 i 0.0 a0 24430 = 4t0E-01 T4
1.72 2.Q3 4.1l -u. 185 l.71 *=, 205 b 00 0.0 K.343 +—o 4 10E=-0L 47
1.072 2.31 +=.195 i 0.0 7.2 R TY +=.390E-01 [
LaT4 2404 4419 -a.183 labT +-.153 d J.0 0.0 . 338 +=,310E-01 T4
L.75 2,04 4.16 =UalHZ 2.03 +-a 147 # 0.0 0.0 HatlD +=.300E-01 4“7
1.78 2-05 4.22 l.131 2. 1LT +=. 182 i 0.0 36.% 2452 +-,IBOE- 01 &
1.83 2,08 4.31 1.184 3.11 +-.139 B 0.0 36.8 672 #=,300E-01 2}
1:8¢6 209 4.37 =0.174 1.04 +=.T276-01 # 0.0 0a0 #.228 +=, 160E-01 &7
1.88 2«10 4.41 -0.172 »902 +-, 942E~01 4 0.0 .0 ¥.201 +—, 210E-01 47
1.229 1.26 +-.1lus @ G0 16.6 " d.280 +=.240E-01 &
1.90 2.11 GatS la248 l.1lD +=,T9TE-CL 4 9040 3645 De249 +-.180E-01 6
Le90+— 0.08 2.11%= (.04 4,45+= Call $ l.la? 12. 38 += 247 Bba6 3449 «534 +-.55TE-01 37
1.52 2al? 4.48 -0.16% <870 +-. TUOE-0O1 # 0.0 0.0 ¥.199 +-4160E-01 47
1.94& 2.13 4452 -U.148 21 +-, 350E-01 i 0.0 e 16T +—4220E-01 47
1.96 Z2al4 4456 1.308 9594 t=,141 a 90.0 36,3 B.273 +=,330E-0) -]
2400%— 0,10 2.154— 0.04 4a634= 0,16 % lalébg+= 0.100 d2.14 +—, 222 §3,0+4- 3.8 32.9+- 1l.B «513 +=.532E-01 37
$ laZBé4+— 0.130 @1.91 =, 2140 B7.5+= 5.0 35.0+~ 2.3 %458 ++.503E~01 37
2.00+= 04UB  2.15+- 0.03 &4.634- 0,15 $ 1.254 ile94% +-, 202 90.3 36.3 w465 +=a4B4E= (1 a7
2.01 2.16 4a65 =0a.1672 « 567 =, 662E-U1 £ 0.0 0.0 #.137 +=.160E-01 47
2.02 2a16 4467 l.3&5 - 946 +=-4,535E-01 3 W0 34.0 ite230 +=.130E-01 &
2403 2417 4469 —Us162 5248 +-,813E-01 # 0.0 0.0 Ha129% +~.150E-01 47
2405 2417 473 =0.161 449 =, 606E-01 i D.0 0.0 Balll =, 150E-01 47
2+08 2.19 4.78 Le.%23 779 = 43TE-D1 2 90,0 35.8 . 196 +=.110E-01 ]
2.12 2420 4. 86 ~0.154 -394 +—~4 350E-01 ¥ 0.0 0.0 #.102 =, 300E~02 47
2415 2.22 41 =Qa1l54 «420Q -, 420E-01 # Qa0 0.0 #.110 +-,110E-01 47
2alB4= D.08 2.22% 0.02 4.914- 0,15 f l.134 al.2% - 134 TTet 25.59 338 +—,350E-01 a7
2e15 2422 4.91 l.491 .729 +-,229E=01 a 90.0 15.4 Fe191 +-.600E-02 &
2elb4— Q0B Z2a22%— 04031 4,934~ (.15 $—Ua 845 d« 170 -, 270E-01 J.0 0.0 2 e TE~0L+=aT LOE-02 at
2.l6 2s22 4.92 l.500 13-1-1] +-.60BE=-01 d 90.0 35.5 Te 155 +-.160E-01 23
2+18 2423 4,97 =0.153 +413 +—,30LE-01 H 0.0 0.0 #.110 +=.800E~02 &7
2.19 2+23 4,99 —0al52 430 +-.26ZE-01 ¥ 0.0 0.0 #. 115 +-.TOQE=02 47
1.529 .523 +—.B97E-01 & 0.0 3A5.4 Aelad +=4 240E-01 23
221 2224 5,013 12549 595 +-,185E-01 d 30«0 35.4 Balbl +=.500E~02 &
2422 2429 5.05 =0.150 «375 #-.331E-01 ¥ 0.0 0.0 Fel02 +=,900F-02 47
2423 2:25 5.06 -Ua1580 450 +=u622E-01 # 0.0 Q.0 #1354 +-.170E-01 &7
2424 2.25 5.08 —0s 149 +335 +=.291E-01 0.0 0.0 #.920E-01+—+B0O0E-02 47
l.578 «411 +-,G61BE-0O1 3 90,0 ELTY 3.113 +—. 1 TOE-O1 23
2.26 2.26 S.12 1.597 - 364 +-, 396E-01 % 0.0 5.2 d.101 +—,110E~01 23
2428 2.27 Sath —0.147 321 = AB3IE-DL # 0.0 0.4 #+900E~01 4= 1 30E-01 »T
1,416 «527 =, 17THE-01 4 9u.0 351 Talha +~.500E-G2 6
2.30 Z2.28 5420 =0.146 « 335 +-.3B8E-01 H 0.0 0.0 #.9506-01+—,110E-01 47
2230%— 0409 2.28%— (.04 5.204- 0.17 t 1417 ?.383 +=.500E-01 B2.9 3l.8 108 —.142E-01 37
2a31 2,28 5.22 =Usl4b «463 +-.526E-01 # 0.0 0.0 #.122 +—4 1 50E-01 47
2.23 2429 .25 =0ala4 «413 +-,521E-01 # 0.0 0.0 #all9 +—, 150E-01 57
# = NUMERICAL VALUE FROM TABLE @ = VYALUE REAQ FROM DIAGRAM P = PRELIMIMARY DATA $ = FOR DETAILS SEE REFERENCE

UNMARKED CROSS SECTLONS, ANGLES ANC T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN 8Y THE AUTHOR (S
ANGLES ARE EN DEGREES; CM AND LAR ARE CENTER-OF MASS AND LABORATORY SYSTEM; Ex = CM ENERGY.



39

C112: GAMMA + PROTON —--> PRDTON + Pl ZERQ (K > 1.21 GEWI {CONT INUED}
M2: 0.9383 GEV
M3: D.9383 GEV
M4: 01350 GEV

DIFFERENTLAL CROSS SECTION (BACKWARD PRODUCTIONID K > 1.21 GEV

K Ex 5 =u O SIG/D U THETA [BARYON} n SIG/D OMEGA (DM REF
GEY GEY GEV#*¥2 GEVv#*2 Miy BARN/GEY*#2 CH LAB MU BARNY STERAD
2433 2429 5.25 l. 665 « 354 +-.660E-01 a 90.0 35.0 2.102 ¥=.190E-01 23
2.34 2.30 5.27 ~0.1%4 346 +-u415E-01 ¥ 0.0 Da0 WaLOOE Q04—.12QE-01 47
2.35 2.30 529 1.684 «457 +=4 ATBE-OL d 0.0 34,9 d.133 +—.110E-01 /]
2.346 2.30 5.31 1.694 « 200 =, 2T7E-0L a 30.0 4.9 d.505E-014+—.B10E-02 23
2+39 2.32 5.37 =0.141 435 +=,33TE-D1 ¥ 0.0 Q.0 #1239 +-.100E=01 47
=0. 141 455 +=.640E-01 ¥ 0.0 U0 #.135 +=.190E=-01 47
2.40 2.32 5.38 $ 0.605 #4180 +=s 380E-D1 53.0 1.1 «537E-01+-.113E-01 EXi
2ed2t— QaDT  2.33%= 0.03 5.42¢- 0.13 $-0.357 Bel29 +-,240E-01 Ga0 2.9 ¢ JARE-01+—,T22E-02 £
2e42 2.33 5.42 1.751 295 =, 259601 d 90.0 34,7 d.BHIE-QL4+-.THBOE-Q2 L
2ebtt 2s34 5.46 1.771 «156 b=. 230E-0L d 90.0 ELTY) 344TIE-0L ¥, TOQE-Q2 23
246 2.34 5.50 1.790 «111 +—2 137E-0L 3 90.0 3445 Aa342E+014+-4420E-02 23
2447 2425 5.52 ~0.138 +493 F=a 494E-01 £ 0.0 0.0 #.152 +-u 140E~01 47
2249 2436 5.55 -0.137 « 458 +=,386E-01 ¥ 0.0 Q.0 Hela2 +—.120E=01 47
2«50 2,36 5.57 1.828 226 +—4 240E-Q1 i %0.0 3444 de TOBE-Q] 4=, T50E=Q2 3
2.504= 0alD  2a26%= 0404 5,57+ C.15 $-0.007+ 04120 §.299 = 4TOE-DL 20+44— 10.1 TalOt= 3.5 «933E-01+-,14TE-01 37
$ 02323 0,120 2.156 +=. ZBQE-D1 39.T+= 5.5 13.%9+4- 2.0 w4BTE-0L+-.3T4E-D2 37
$ 0a5234= 02120 Tal43 =, 270E-01 GH.L¥= 4T 17,04~ 1.8 4B GE-QL#—.843E-02 ar
$ 0.823+- 0.130 d.213 +=2 2BUE-01 59.00= 4% Zla24— 1.7 abB65E-014¢-.TADE-0Q2 37
2.50+— Q.01 2.35¢- 0.00 5.5T7+- 0,02 § 1.133+- 0.150 @190 +—u 290E-01 6Fe¢= 4.7 25.34= 1.9 «594E-014+-.90TE-02 £
2.504= 0,10 2a364— 0.04 5.5F¢- 0.19 § l.463+ 0.140 2.278 +-.420E-01 T9a24— 4.2 29.6+— 1l.H «BEBE-014=.131FE=01 EX
$ La793 2.219 +=, 290E-01 LE: I i3.g9 =6B84F-0L+-.905E-02 EXS
2a51 2436 5455 4 U811 de219 =y 340E-01 GBeT 21.0 «688FE-01 +-.107E~01 37
257 2.39 5. 70 -0.133 « 5311 +=.465E-01 4 0.0 0.0 Fa165 +=.150E-01 a7
L8594 «138 +=-. 136E~G1 d 0.0 EL Y4 e GGEE~01 4= o 44DE=-02 -]
260 2440 5.T6 ~0.132 a458 =, 39TE-01 g 0.0 0.0 #.150 +=.130E-01 &7
i 0,980 as132 +=. 240E-01 62.7 2244 «432F=01+-.TRS5E-02 a7
2:604= 0,10 2.40%- 0alif 5.Té+= .15 $ 1.980 a=177 +=4 330E-01 1.5 35,8 »STAE-0l%-,10BE-01 EXd
Z2.61 2440 5.78 ~0a131 «423 = 4Z6E-01 # 0.0 0.0 W.139 +- 4 140E-01 a7
2e62 Zatrl 5.80 =-0.131 w24 #+-,B75E-01 ¥ 0.0 Q0.0 #.149 +~4190E=01 47
1.944 «128 +-.112E-01 a 90.0 34.0 da &22F-014-,3TDE=D2 &
2.63 2okl 5.82 =0.130 i b +-4452E-01 ¥ 0.0 0.0 H.lad +=.150€-01 47
a4 2:42 5.83 l.963 sb12E~01+-.991E-D2 & 90.0 34.0 &a 204F=01+=4330F-02 23
2471 2. 4% 5.97 -0.127 « 425 =, 437E-01 ¥ 0.0 0.0 H.166 +=.150E-01 47
2.T2 2445 5.98 22035 +BB2E-01#—. 609E-02 a 90.0 33.7 . 204F-1 4=, 210F-02 &
2.73 2445 6.006 =0a126 «373 +—a231E-01 ¥ Q.0 0.0 4.129 +-.800E-0Q2 47
2.T4 2445 6.02 ~0.128 408 +=4 345E-01 # 0.0 0.0 ¥.la] +-,120€-01 4T
2.40%9 w460E-01+-. 170E-UI 3 90.0 13.7 @y 160E-01 +=-4590€-02 23
2.5 2.46 & 04 ~Usl26 384 +=a51l6E-01 ¥ 0.0 0.0 #1234 +=4,180E-01 47
2.76 2atile 6.06 2.078 +394E-014+-u 456E-02 & 90.0 33.6 F4138E-01+-.160E-02 23
279 247 bal2 -0.124 vh42 +=2 TO4E=-01 W 0.0 0.0 W L57 +-. 250E=01 47
2.80 2,48 6el3 ~0s124 «353 = 252€-01 L U.0 0.0 Hel26 +=.900E-02 47
2.81 2448 bel5 ~0al123 «319 #=, A63E-01 i Dau 0«0 Walls +=.130E-01 47
2.126 wB29E-014-,503E-02 T 90.0 EETY S 225E-01+~o1B0E~-02 -]
2.83 2.49 6.19 -0.123 «357 +=.333E-01 ¥ 0.0 0.9 Hal29 +=,120E=-01 47
2.85 2.50 623 2-164 1BLF=01+~.850£-02 g 90.0 33.3 Dab&QE~D24—. 2006~ 02 23
2.886 2.50 6425 =0al2] «235 -, 3B2E-01 # 0.0 0.0 #,860E-01+-,140E-01 “7
-0.121 «3131 +=o ZT4HE-01 ¥ 0.0 G.0 v.121 +=.100E-01 47
2.87 2.50 &e27 2. 183 «188E-DL+-2 191E-02 3 90,0 3.3 B HYOE-D24-.TOOE-03 23
2.8% 2.51 &30 ~-02120 268 —. 216E-01 ¥ 0«0 0.0 #.990F-01+-,800E-02 &7
2.202 WG25E-014-.352E-02 g 90.0 3.2 e 15TF-01+-4120E-02 &
2.93 2453 6,38 =0.t19 « 298 *-.320E-01 ¥ 0.0 0.0 #.112 +=, L20E-01 47
2a96 254 b4 -0.118 =258 +=, 263E-01 ¥ 0.0 0.0 #.980E-01 +~,100E-01 47
297 2454 .45 -0.118 e 254 #-,236E-01 # 0.0 0.0 #.370E-01+-,200E-02 &7
2.219 = 1UAE-Q 14— 142E-02 a 90.0 33.0 debl?E-02+-.540E-03 23
2.98 2254 6,47 2.2889 «25FE-014—, 332E-02 d 90.0 32.9 BaFIZE-024=, 150E-02 ]
2.99 2.55 batr 2.258 «126F-01l+-a114E-02 d 900 32.9 2 485E-024+= . 440E~03 23
3.00 2.55 6.51 =0.117 213 +—.20TE-D1 ¥ 0.0 0.0 #.820E~01+~.800E-02 47
3,004+ Q.10 2.95%- 0.04 6504 0.19 § U,691+- 0.150 a3.129 +=.180E-01 48.04— ®,8 1l6.1l4~ 1.7 s 496F-014-,694E-02 kX
3.03 2456 6457 ~0.118 «197 +~2333E-0C1 ¥ 0.0 0.0 ¥ TTOE-D1%-,130E-01 &7
3.04 2.57 6.58 =0.11°% +189 +-.281E-01 ¥ 0.0 0.0 ¥.T40F-01%-.110E-01 4T
-0,115 « 204 +-.204E-01 ¢ 0.0 0.0 W+ BODE-014+-.800E-02 47
3.07 2.58 bebh 2.374 «250E-014-.65TE-02 1 90.0 32.7 Be990E-02+~, 260E-02 &
=0.114 237 #-,354E-01 ¥ 0.0 0.0 B 9GUE-DQL+-. 140E-01 47
3.09 2.58 608 l.140 »I51E-01l+=.150E-01 F 600 20413 Fa L40E=-01 4, 640E-02 23
223913 +559E-02+-,108E-02 a 90.0 32.6 -223F-02 4=, 430E-03 23
3.10 2.59 6.70 ~0.113 « 140 +=4 150E-01 ¥ Q.0 0.0 #.560E-014-.600E-02 47
3.11 2.59 baT2 -0.113 « 174 += 149E-01 ¥ 0.0 0.0 #eTODE-OLl +—,600E-02 47
l.150 »I6IE-Q1+-uBTLE-O2 2 60.0 20.3 Fa146E-01 - 350E=-02 23
2.412 «B9BE—02+-+ T456E-03 2 90.40 2.6 e IELE=02 4=, FO0F- DI 23
3.186 Z2e61l 6.B1 2460 et 34E=0]1+=2 342E-02 2 90.0 3244 A:550E-02+~-.140E-02 -]
3.17 2481 GB35 -0.111 =136 =2 146E-01L # D0 Qe t} #:.560E-014+-.500E-02 &7
-0.111 al34 =2 170E-01 4 0.0 0a0 HeB50E-014=a700E-02 &7
=-0.111 141 +—. 146E-01 4 0.0 0.0 #.580E-01+-.600E-02 47
A.19 2462 6,87 =-0.111 +126 #=,145E-01 i 0.0 .0 ¥.5206-01+-,600E-02 47T
3.21 2463 6490 2.508 +460E-024—,101E-02 U0 2.2 Ae 195E-024-.420E=03 23
3.23 2463 6a94 1.209 «265E~01+-.834E-02 i 60.0 20.0 DalLLE-OL+~.350E-02 23
2.527 «5I4E-024~a548E-03 a 90,0 32.3 Ae 224 E-02+-.230E-03 23
.24 2+564 6,96 ~-0.109 +162 +=a190E-01 # 0.0 0.0 #.H80E~D1+=.800E-02 47
3.25 2abb 6.58 -0.109% « 104 *=u947E-02 # 0.0 d.0 Ha440E-DL+-o400E-02 47
l.218 «2L1E=) 1#=. 402€-02 4 60.0 20.0 D BF0E-02+--1TOE-Q2 21
A.26 2,65 T.00 2.555 « LOQE=01+-.226E-02 a4 90.0 32.7 e a25E-02+-,960E-02 L]
3.32 2.867 Tall -a,107 =111 +=a L39E-01 ¥ 0.0 G0 ¥.480E-01+--500E-02 47
3.32% 0.10 26T+~ 0204 Tolle- 0.19 $ 24331 daID2E-01+—a 500E-02 A%.0 298 w44 1E=02+—,216E-02 ar
.34 2.67 Tul5 1.263 »l74E-014+—,505E-02 @ 60.0 19.8 Ra THDE~D2 4+, 220F=02 23
2,631 w39TE—Q2+4-4 666E-03 g 9.0 32.0 Je LTIE-Q24=,2%0E~-03 23
24631 aQ20E=-024=,252€-02 @ 0.0 32.0 Be HULE=(QZ -4 1 L0E-02 ]
3.315% 2.68 T.17 =0.106 =103 +=, 137E-01 # 0.0 0.0 ¥+ 450E~-01+-.500E-02 47
3.36 2.68 719 -QJ.1086 107 =, 137€-01 # 0.0 0.0 #.4TOE-01 #-.600E-02 47
# = NUMERICAL VWALUE FROM TABLE @ = VWALUE READ FROM DIAGRAM # = PRELIMINARY DATA $ = FOR DETAILS SEE REFERENLE

UNMARKED CROSS SECTIONS, AMGLES AND T VALUES ARF CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHORIS).
ANGLES ARE IN DEGREES; CM AND LAB ARE CENTER-~OF MASS AND LABURATORY SYSTEM; Ex = CM ENEAGY.



M2: C.53872 GEV
M3I: 0.%38B3 GEV

¥4: 0l.1350

3.46+— 0410
.46
3.47

34T+~ DL10
.47
345

3,50
3.504+- 0.10

Fa56
2,58+- 0.11
.60
3,61

3.63

J.b4+- 011
3.68
370
3.76
3,79

3,90

3.91
3,93
3.96+- 0,09
4.00+- 0.10
4408
4.07¢= 0.24
4.07
4el10
4,20
4423
4425
4,430
4440
4ahd
4.50
4,57
4259
4,70
4475
4.77
4o 86
5.03
5.07
517
5.28
5450
600

B.U0

12.00

18,400

2.88+= Q.03
2.90¢- .03

2291

2-92+- 0.08

2.92
2.913
=94
2.97
2.99
2.99
3,02
3.03
3.u5
3.08
3.08
.11
3.13
3.14
3.16
3,21
3,22
3.25
3,28
.35
3.48

4,84

5.89

ciiz:
GEV
Ex S
GEVY GEW**2
2,68 Tal?
2.08 t.20
2.70 1.32
2724 (.03 T.37+- 0.17%
2.72 7.37%
2a72 Ta19
2724~ G203 Ta394= (W15
2.72 .39
2.73 Taal3
2.73 Teb5
2eT34— 0,03 Ta45¢— 0.16
2.15 Ta56E
2.76+~ DalA TFablt- (.21
2,76 Taba
2.71 T.05
2.77 TateS
2784~ 0.04 T 7l4- (.21
2+79 T.79
2480 T«82
2.82 T34
2.83 T.99
2.80 Ae 20
2.87 Be22
2.87 B.2¢6

B.314+- (.17
He 3G#= L. 1%
Ba4B
B,52+- (.45
8.52
Be57
B.76
.82
B.B&
8495
9. 1%
917
Se32
Fett
5.449
9. 70
9.79
9.83
10.60
10,32
10,39
10.58
10,79
Li.2d
12.14

15-85%

23. 40

EETY:L]

# = NUMERICAL VALUE FROM TABLE
UNMARKED CROSS SELT IONS, ANGLES ANC T VALUES ARE CALCULATED FRCM THE QUANTITIES GIVEN BY THE AUTHORIS).

ANGLES ARE IN DEGREES:

GAMMA + PROTON —=> PRCTON + P1 IERC

CTFFERENTIAL CROSS SECTICM

-u
GEV¥¥2

1.272
2650
-u.10%
=0, 104
=0.104
s 1,594
24786
le.326
$ 2,413
2,155
1,336
2,714
=D.102

1,689+~ 0,200
246334~ 0,200

2aB41
$ l.B19
~. 095
1. 295
2.688
1,404
2.907
$ 2.932
2955
=0.097
3,031
3.069
3.059
~0.093
A.1ah
3.173
3.192
b 24532

SoBe- 0.210

3.306
$ 24139
3,325
-0.088
-u.ga7?
1,477
3,495
~0.085
1,628
1.656
-0.081
1.798
1,817
-0.078
1,96
1,988
-0.076
-3.074
-0.072
~y.012
~0.010
-0,068
0.062
9.074
a.148
U.225
0.233
0.427
0,691
1.087
0.041
U.093
0.427
0. 707
1.102
1.429
1.856
2.228
04008
0.078
0.217
0.427
U.761
1.087
1.452
1.825
24244
2.702
. 085
0.233
0,450
0.699
1.087
1.452
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VALUE READ FRCOM DIAGRAM

40

D S1G/D U
MU BARNZGEV®®2

LBIE-QLe—s 2T4E-Q2
+IBIF-02+=4 3H5E-0U3
wII2E-01+-4. 1E82E-01
»B4GE-0Lle—a L11E-01
L95HE-J L+- 1 34E-01
D 4B0E-C1#=a LOVE-DL
W922F-024--1TIE-02
W123F-01#-a6lBE-02
FelITE-Ql—ab5UE-12
«3FIE-024—, TH4BE-DI
e LOSE—014—a 24UE-D2
+ILOE-D24=-, 415E-03
LB2IE~DL+—265IE-U2
L.%20E-01+—, 910E~-02
Tol04E~JL4—2 3LUE-U2
wBl1ZE=-024—4 169E=02
el TEE=O 4=, 4TFUE~0Q2
aB54F=D14=, B4 4E-02
DB 2E-p2+—a 14FE-02
S HHBE-024—, HEZE-03
 1U0E-(Q L4~ 230FE-02
«%18E-024=-, A9 TE-D3
Ta TBOE-G24+—. 3TOE-0Z
LGUGE=02+4—. LaaE-0Z
«GRZE-01+—. ALAE-02
WALBE=02+-.563F~03
YHUOE-0Z+-, 1a1E-02
+ITIE-U24-4 339E-D3
W T3IE-0L 4=, TTZE-02
43VE-U2v-. LE4E-D2
292E-D2+—, 6 FIE-03
+2FLE~02¥-, 659E~03
Ge LULF~014%=, 36UE-D2
. HB0E-024-, 160R-02
e 244E=D 24—, 592 ~07
ZeGlOE=02+=y 2LOE-U2
L lB2E=02+-4 405FE-03
JTETE~DL+=u 913E~002
W551F=01l+=, TLLE-02
L LO4E~)2+—, 282E-07F
WATTF-CA¢—, 3BHE~-03
LA 1EE-U L +—. 520E-02
9563E-03+-, A55E~073
A5BBE-0F4=-, 336E~-03
 IGBE-01 -, 494E—1t2
< 583IFE-02
W B6aFE=034~, 504F~-03
WZ29BE-0 14—, 4T1E-0Q2
P AAZE=0 340 4 2E-Q3
L4 TYE-03
 2TAE=0 14— 45 4E-02

2 A21E-01+~4 SB4E-02

2B9E=Ul+=,5TE-02
«285FE-D1+=s 566F-C2
W L94E-Ql+—, 415E-02

W18 -Dl+=, 33FE-02
Tel6LlE-ULl+-, 134F=02
3 l6AF-014=. 1B2E-C2
15 125F-Ui+-. L15E-u2
Ae 3FBF-024~.TEUE-03
3o 118F-U1+—. 21TE-C2
B.BHPE=-024= 10TFE-02
Hak T2E-02+=4 5BAE-(2
2. 3TBE-0U2¥=.6H0E-L3
Db G2E=( 24—, TIOR-N3
TabH0E-U2+=,4F0F-03
Be3526-02+—, SOUE-O3
ds2lIE-02+—. 32JE-Q2
Ry 2?RE-12+=, 340F =03
Ba2l4E-02%~, 32003
2s LTHF =02+=, 3UNE-03
e lGEE-024=,320E-03
TalTaE~-02+=, 290E-03
deZ21BE-024~=.220E-03
3e 1B5F-02%~. 250603
A+ FTOE-03+~. LHOE~C3
A 650F=034+—. 140FE-01
G+ 586E-034-,120F-02
Re586E~0A+—. TBOF-04
DebGHEE-UA+-4 LUOE-(3
Re 355E=D34~, 9B0E-04
e LTTF-03+#=, L1TE~-02
AubBlE-03+—, T OE-04%
dut4BE-Q 34—, 109E-03
T4 1HE—Q I+~ BINE=-04
e 202E~D3+~. 600E-04%
R« 150E-034=, 440E-04
3.150E-03%=, 320FE-04%

CM AMD LAPR BRE LENTER-OF MASS AND LABORAYNRY SYSTEM;

LK > 1421 GFV)

[BACKWARD PRODUCTION)

THETA

O LD

Moo ogCcooC oG OoC o oo
R EEEEEEEEEENEEEEN)

L=+
(TRTTRCR & RN w o=t iR Nl = ol i ]

0D

TR T R R B E WP r. DA i W PR RO
A=l

—

L3,

P = PRELIMINARY DATA

{CONT TNUED)

le21 REV

I BARYIN)

LAR

19.8
3l.9
0.0
G.0
0.0
21.9
3.7
19.6
I ad
3t
1%.5
Flab
0.0

22—
300 3~

11.4
229
0.0
19,3
31.3
159473
312
3l.13
il.1
0.0
3.9
30.8
EL Y]
0.0
ELNY.]
30.H
3.5
2545

25 64—

30.3
26e1
30.2
Qald
g.q
29,9
29.8
0.0
29.49
29+ 5
Ua 0
29.7
79.1
0.0
2H+8
28a8
0.tk
Ja.0
0.0
Lal
040

-

WWwRMEEEI AT P WD =P 0O

8 % o4 e # 3 o% o8 o8 % B3 o2 & W OBV omoA A ow AW A oAN AW oA sk

—
WGl = O ek AT D D P P W AT DD el O D e O e O D D O e O

E* = CM ENFRGY.

D SIG/D DMEGA {{M]
MU BARNS STERAD

e T40E~Q24=4 L20E~-02
Aa1&3E-024-2160E-03
#a4lOE-OL+~.BD0E-D2
#+ 380F-01+=,500E=-07
Ha%430E-01+~.600F-02
2 21TF=01+=a453E-02
Das1BE-02+-.B1L0E-03
da 540E-02+-.190¢F-02
«B23E-024—.205E-02
@ LTTE-024=-,34DE-03
D2 4BOF—-024=+ 1 10E~-02
De L42E-02+=o 190F-03
Ke 2Z40E—01 4= 300E~D2
e 133E-01+-.4BE-G2
« 4 TTE-02+=4 1 42E-02
@ 380E=02+=o TOOF-03
sA24E-02+~a221E-02
#a210E-01+-.400E-02
3e291E-02+-.TI0E-03
Fe2A2E~02 4=, 410E~03
B HBOE-02+-4 1 LOE- (2
s 200E-02 4=, 190E~ 03
s ATHE=02 4+, 1 TTE-02
e 296E- 024+, TQOE-03
He4BOE~Ol =2 400E-02
De 1SBE-02+-.2B0F-03
Be3CLE-024+-.T1I0E-03
dalBOE-024-2 1 TOE-02
#.380F-01+-. 400F-02
Da22IF-024-,850E-03
Fal62E-02+-.3560E-03
B 152E-Q2+—,360E-03
«532F~02+=-.190E~02
SAHGE~D2 4= 852E-03
W 132E~02+=.320E-03
«3A0E-02+-. L 14E-02
@, 8A0E-03+-.220E-03
#e 420E-0L+—4 5C0E-02
¥aA10E-014+-.400F-02
Fa BQOE-0 34— 16DE-02
De BO0F-034—,220E-03
#.240E~014#=2300F-02
P BTOE-GI 4=, 2 10FE-03
e I50E~-03+—4200E-03
#.210E-01+—.200F-02
a €a346UE-03
D 350E~034-.300E-03
Wel9QGE-O1+~300E-02
De P20F-03F 4+, 220F-03%
at €a319E-D3
#41B0E-01+=-4300F-02
s 220F-01+-.400E-072
#,200E-01+-.40DE-02
AalBOF=-U1+=4U0DE-(2
Wal40F-01+-2300E-02
e 140E-0Y +-,.300E-02
«133E-{1] #—o L T1E-02
« 13FE-OLl 4=, 15%1E~02Z
¢ LOGE~DL+= . 954E~03
G TIE-02 4+~ 4,6 3INE-013
«FIIE-02+=FTOE-03
~T0TE-024+-.BBTE-03
«39E-02¢-.4B1E-02
= AL4E-02+-.539E-03
« TAQF=024-.B890E-03
+B31E-02+-.552E-03
wIFTE-02+4-.543E-03
«240E-024-.34]1E-03
«25TE-DZ2+=a3B3IE-03
a241E-Q2+-.356LE-03
« 201F-02+-,338E-03
+165E-02+-4361E-03
« JO0E=Q2+-.4B82E~03
ATHE-024=,375E~-02
«319E-024=-a431E~03
« 1BTE-0Z2+-.2T6E-03
#1L2E-024¢=-.241E-03
= 101E-D024+=a207E-03
S10LE-02+4-. 134E-03
+B03IE-03 4=, 1 T2E-03
+612E-034=,169E-03
«I0SE-034-.202E-03
« L TOE-Q2+—,199E~013
»1T0E~024-.285E-03
- 109E-02+4~4,145E-03
«529E-03+-,157E~03
2 A93E-034-.120E-03
«393E-03+-,B3RE-04

REF

113
113
113
113
112
113
113
113
113
113
113
113
113
113
113
113
113
113
113
113
113
113
113
113
112
113
113
113
113
113
113
113

FOR DETAILS SEE REFERENCE



%1

Cl12: GAMMA + PROTON --> PRCTON + PI ZIERC f{K > 1.21 GEWI (CONTINUED)
M2z 0.9383 GEV
M3z 0.9383 GEV
M4z 0.1350 GEV
CIFFERENTIAL CRAOSS SECTION (BACKWARD PRODUCTIOND K > 1.21 GEY
K E* 5 =u 0 SIG/D U THETA {BARYOND 0
GEV GEY GEVa¥Z GEY*¥2 MU BARNFGEV*¥2 CH Lag
18.00 5.89 A%.66 2 1.8586 Be129E-034=. 390E-04 2T 46 bot
i 2.252 Zu BB0E~044-, 22 0FE- 04 30.5 4.0
8 2.7332 e TIDE-Q4+-o 2B0F-04 33.6 Sat
C112:z GAMMa + PROTON -—> PROTOW + oI ZEAD [k > 1.21 GEW¥) {CONTINUED)
¥2: 0.9383 GEV
¥3: 0.9383 GEV
¥4z 0,1350 GEV
RATIC CF CROSS SECTIONS FOR TRAMSVERSE ANO PARALLEL [TO THE PRODUCTION PLANE} POLARIIED GAMMAS
# E% -7 THETA (MESONI A=51G TRANSVERSE B=S1G PARALLEL
GEY GEV GEvhw2 CH LAB [&=B)/TA+B] A7 LA+B)
3.00%~ 030 2435 8 90,1000 léaéil G.180
+= 0.0500 = 4,18 #=-1.572 D0 8T79 +-a111 C.939 #=a.355E-01 Q.&0S5
d 0.4000 33,57 12.7T2
+— 0.0500 = 2,16 *=,B8594% @ le01 +=,138 1+00 +=.590E-01 0.0
# 0«5000 37.47 14.37
— 0.0500 = 1,95  #-,.T7927 A0+ 750 +-.119 L.B880 +-,595E~01 0,120
d 0.6000 41e842 15,51
+= (0.0500 = 1.80 +-,T448 20.538 +-.138 0.769 -, 69001 0.231
d 0.7000 44,91 17.37
+= 0.0500 = 1,69 +~.T7140 0. 862 +-,163 0.831 +=.B15E-01 0.l69
d l.1009 5%.21 22,78
+= (.0500 = 1.42 +-.6525 a 1.03 +—.160 L.01 +-,800F-01 ©.0
a le.2000 50401 24208
+— {J.,0500 =~ L.38 - 64TT 0916 +-, la6 O.958 +=aT30E-01 Q.%20
d 1.3000 62.73 25437
— Q9500 =~ 1e3  +=, 8457 80.830 Lt -} 0.915 +-.232 0.B50
Cl12: GAMMA + PROTON —-> PROTON + PI Z2ERQ (K > 1.21 GEVI) (CONTINUED}
H2: 0.93683 GEV
¥3A: 0.9383 GEV
M4: 0.1350 GEY
P = BARYON POLARTIATION ALONG KIGAMMA) X PMESOND
L3 E* THETA MESON THETA HBARYCN 4 REF
GEY GEY LaB cHM LAB
1.250+4—0.050 1.796 ¥ 60.0+~ 10.0 33.a4¢- 11.4 120.0+= 1G.0 G4, 5+— 10.3 4 0.30+-.13
L+ 250+~0.050 1.796 L3 &65.0 27.0 115.0 51.9 ¥ 0abDt-.16 148
1.350+-0.050 1.847 # 60.0+= 10.0 A2.6%= 115 120.0+— 10,0 4. L+— 10,3 # Qa.a4+-.l8
12350+~0.050 l-B4T 4 65.0 6.0 115.0 515 N-0a30+-.21 148
1.450+-0.050 L.898 # 60.0+= 10,0 Al.84- (1.3 120.04~ 1G.0 53aT4- L0e4 K CaBht—o32
1.4504=0,050 l.898 L] 650 35.1 115.0 51.1 W=D Lé+-e 28 1438
1+550+=0.080D L.94& ' £5.0 14,3 115.0 50.T H=0.73+=,33 148
1.650#~0.050 1.994 " £5.0 32.5 115.0 50.3 ¥=D.09+=u4l 1448
1.7504=0.050 2.041 ¥ &5.0 32.8 115.0 49.9 # D.19+—.hdé 148
# = WUMERICAL VALUE FROM TABLE & = VALUE READ FROM DIAGRAM P = PRELIMINARY DATA

LINMARKED CROSS SECTIONS,
ANGLES ARE IN DEGREES; CM ANMD LAB ARE CENTER=-OF MASS ANO LABDRATORY SYSTEM;

E® = CM ENERGY.

51G/D OMEGA ([CM}
MU BARN/ STERAD

¢230E~034~, LOZE-03

« 230E-034-,576E-04
« 1F91E-03+-,TAIE-04

AfLA+B)

E-{01%-,555E-01
+=.730E-01
+=,.595E-01
+-,690E-01
+—+ A 15E-01
+-.110

E-01+4-.T20E-01

E~0l4+-,232

AHGLES ANO T WALUES ARE CALCULATEQ FROM THE QUANTITTIES GIVEN BY THE AUTHORIS).

REF

113
113
113

REF

T0
T0
Ta
T0
To
O
70

TO



M2: 0.9383 GEW
M3: 1.23&0 GEV
P4: N.13564 GEV

K
GEY
Uatd - Ou50
0.50 = 0.60
0.60 = .70
D.70 - 0.80
4,80 - 0.90
0.9G - 1.00
1.00 — 1lai0
1.10 = 1l.30
l.10 = 1a.30
1.30 = 1.50
1.30 = 1.50
1.50 - 1.80
1.50 = l.B0
L.80 — 2.5C
L.BO - 2.50
2480
2450 = 3450
2«50 - A.50
3.50 - 5.80
3.50 - 6.040
4470
M2t (u9383 GEV
M3: 1.2360 GEV
P&z 0.1396 GEY
K E*
GEY GEV
16.00 5.58

M2% 00,9363 GEV
M3: 1.,2380 GEW
Ma: Qal396 GEY

Cll3t GAMM& + PROTON —-—> DELTA IERO + PI+

Ex
GEY

1.31
1.38
La&5
1.51
1.57
let63
1.69
Ll 77
1.77
187
.87
l.99
1,99
2.19
Z2.19
2ak8
2ab?
2252
3.01
3003
3.11

Cll3z  GAMMA + PROTON --> DELTA ZEROD + PI+

-T
GEY##2

¢.0010
0.0008
D.0028
U.0022
0.0140
U.UCed
G380
0.0770
0. 1490
L4000
Q.8000
1.00U0
1.2900
L.5800
2.40000

Tatat
Tz exaaxxe |l 1l x| >

Cll3T GAMMA + PROTON —--> DELTA IERQ + PI+

=T K

GEY#%2 GEY
4 L0010+ 0.0006 16.00
4 U.002B%= D.0022 16.00
B G.0R40+— 0, 0060 15.00
4  0.0380 16.00
# Q.07T0 16.00
# 0.14%0 l6.040
¥ 0.4000 16.00
A 0.,B8000 16.00

# = NUMERICAL WALUE FROM TABLE

UNMARKED CROSS SECTICNS,
ANGLES ARE IN DEGREES:

5
MU

<4,.30
<12.7
<l1.9
<2d.0
l4ats
22a.T
<30.0
9. T4
8.10
2+20
lé4u B
<é,20
3.60
<500
<9.70
l.50
<2.70
3. 80
=800
€3.30
«4 B0

THETA
M

Ua.51
Ga 27
laU4
C.48
2450
G.E5
4alb
5-64
a.28
12,60
159.28
21.58
24455
2Ta22
IVL.TL

42

TOTAL CROSS SECTION

TGMA
BARN

=ld. 6
126

+=7.70
+—2.7C
=220
=11.5

+—-2,10

- B0

*—a BUG
+-a 400

+=a 270

LK > a4 GEVI

STGHAML S—Mba2 ) ka2
ML) BARN®GEY®%?

<2+95
<13.2
<17.4
£3%.1
3ba8
Tl.5
<116.
GHa2
40a2
15.0
101.
<568.0
3645
<13.5%
Cliée
Gia
<R
Ll1la
Edat
<2l2.
ATa3

+-36.4
=397

+=-38.2
+=13.4
+-15.0
+=TBa 2

=195

+-16.8

+=23.3
+=-25.3

¥=21.0

NIFFERENTLIAL CRCSS SECTIOM

MESONI
L&d

«8638E-01
+-o4549F=-01
-1782
=4 B1T9E-(1
#.3000
+-.332TE-01
A« 1000
Hl.000
Ala400
#2.200¢
#3. 280
#3.660
#4.200
Hé4.680
5. 300

¥

4
¥
#
¥

nsiGm T

MU BARN/GEY=®Z

a4 TL

« 280

=350
« 300
w202
« 138

=l

+=a 0

L
+=.3

ig
GuE-U1

COE-Ul
UUE-01

= L2UE~OL

+=.9

UOE-02

s SA0E=0U 14— GUUE-D2
e 26UE=01+=4 I0VE-D2Z
W 1GBE-UL¥=, 1TUE-D2
wOBUE=0Z24—, BO0E-03
= lUF=02+-, S00E-U3
- TUOE=-L34+=, 30GF-03

LK > Qu40 GEVI

REF

36
3a
36
EL
36
kL]
36
EL
28
28
34
£
28
28
36
2iz
£l
28
28
36
212

ILAONT THUEDRD

N SIG/n TI#{S5-—Mke2pre?

MU BARN®GEV*2

424,
252

Ib.
270
182 .
124.
E7.7
234
15.1
SaH6
1.71
0.621

(K > G.40 GEW!H

CIFFERENTIAL CROSS SECTION (T DEPENDENCE)

2.00 GEV < K < GEV 16.UD

E*
GEVY

5.56
5.56
5.586
5.56
558
5. 56
Ba.56
h.56

S
GEVk%2

30.%90
30.%0
30.%0
30.90
3090
3G90
30.3¢
30,90

A = YALUE READ FROM DIAGRAM

+-99,72
+—45.1

+=16.1
+=2T.0
+=10.8
+-d.11
+=5.4]
+=2.70
+=1.53
. 771
+-a451
*=.270

{CONTINUED)

N STGAD OMEGA {CM}

MU BARM/STERAD

L.OF

615

TS
«BA1
=45H
#3173
. 145

+=.250
=113

+-+GUBE-01
+—=.6B1E-01
=, 272E-01
+= 204E-01
+-a 136601

$SIQE-Q L=, B81E-02
s IBLE=Clé—o IBHT—02
«148F-01+=4 1B2F-02
s 4ILFE=02+=,113E-02
» LESE=024-,60BLF-03

D STG/D TIH(5-MekZ w2 REF

MU BARNWGEY**2

D SIG/D T

MU BARN/GEY*®2

4T . 110 424,
« 280 +—.500E-01 252a
+350 -2 H00E-01 ERE-T
«300 +=.300E-01 270
202 +—4 120E-01 162.
»138 +=,900E-02 124,
s640E=01+~a 6LUOE-U2 STaT
+2OUE-D1¥#=,300FE-0Z 23. 4

P = PRELIMINARY DATA

CHM AND LAGR ARF CENTER-OF MASS AND LABORATORY SYSTEM;

+=95.2
+=45,1
=36,1
+=27.0
+-10.8
+=B8.11
+=0.41
*=2.T0

ANGLES ANO T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHURES].
E+ = LM ENERGY.

126
126
126
126
126
126
126
126

REF

126
126

126
126
126
126
126
1246
126
126
126
126



Ci113:
M2: 0.9383 GEY
M3z 1.2360 GEV
M43 0.1396 GEV
=T
GEW¥s2
¥ 1.0000
i L2900
¥ 1.5800
i 2.0000
C113:
MZ: 0.9333 GEV
M3: 1l.2340 GEV
F4i 0.1396 GEY

43

«L&BE=014-.1T0E~02
+650E-02+—.A00E=-03
»190E-02+4—, 500E~03
« TODE-Q3+-,300E-03

GAMMA + PROTON —~>» DELTA IFRDO + P+ LK > Da40 GEV}
OTFFERENYIAL CROS5 SECTION {T DEPENDENCED
2,00 GEV < K < GEV 16.00
K E# 5 D SI6/D T
GEV GEY GEWkE2 HU BARN/SGEwww2
16.00 .56 0. 90 L
16.00 5.58 30.90 L3
16400 358 30.%0 L3
16400 5.558 30.90 ¥
GAMMA + PROTON —-~> DELTA IERQ + P+ 1K > Ga40 GEW)

{CONT INUED)

{0 SIGAD YI#{S—MekeZ)kk?
HLl BARN®GEV¥¥Z

15. L ++-1a53
5.86 +=aT21
1.71 +=a451
#8631 =270

(CONT INUED}

A = ASYMMETRY §{#)—1-}0/{1+}+(—)) FOR POLARIZED TARGET (POLARIZATIDN POSITIVE ALONG K{GAMMA) X P{MESON)

K E# -7 THETA [MESON}
GEY GEV GEV®=2 M LAB A HEF
16400 S84 ¥ Q.0800 6406 L.022 A—a 600E-Q1+-,T50 134
¥ 0.3100 11.5& 2,024 F-1.21 +-1.09 184

# = NUMERICAL VALUE FROM TABLE

8 = VALUE READ FROM CIAGRAM

P = PRELTMINARY

OaTA

UNMARKED CROS5S S5ECTIONS, ANGLES AND T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHOR(S).

ANGLES ARE [N CEGREES:

CH AND LAB ARE CENTER-OF MASS AND LABORATORY SYSTEM;

E% = (M ENERGY.

REF

1246
126
126
126
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Gl15: GAMMA + PROTON —=> NELTA++ + PI- € > G35 GEVI

M2: (49383 GEV
M3z 1.2360 GEV
W4: 0.1396 GEY

TOTAL CROSS SECTION

K Ex* SIGMA SIGMAR(S—ME¥2 |2 REF

GEY GEV PU BARN MU BARM&GE ykw2
Ua35 - 050 1.2% 3 5.6D +=1.40C YLl .81l 155
Oedl = Uai45 l.29 ¥ 4.00 +—, A0 2+52 +=, 504 28
0440 = 0.50 1.31 a T-80 +—3.2¢C 5a 35 +=2.,20 36
Us%d = Na50 1.33 4 13.8 +=1la 40 1U0.9 +-1.10 28
0-50 - 055 137 7 4Uel +=5.U0 3.6 =482 155
Ue30 — G.55 1.37 H 33.1 ¥=2,30 31.9 +—2a22 28
GaB ~ b0 1.38 @ 442 4400 45,9 t-%aslt 34
0.55 — 0460 1a40 i 50.0 +=5.00 5749 +-5.79 L55
0455 = D460 la 40 H 4T.8 =240 5543 +=3,94 28
0.58 140 a 69.U +=2s6U Bl.¥ +-3,08 159
0460 l.42 i 6841 +=2,20 B6e3 =2, 73 159
Uabl = Cabd L% i Tlal =7,00 7.2 +-93.58 155
0.60 = 0.65 le432 B 6645 +~5.50 21.0 #=T.53 28
063 ladd 3 T34 +=T.90 103, +-11.0 1593
065 letd 3 Ta.7 +—8.70 ill. #-12,.9 159
Uatatd — 0,70 lat5 i §5a5 +=6.00 102. +=B,77 EL
0.65 — UaTU Lagé a 12«0 +-10.0 115, +=-146.0 155
D65 = 0Tl latit ¥ 54a5 +-56.20 871 *=3,91 28
G.70 1.48 T 659 +=3.50Q 1la. =604 159
070 — 0a75 150 a G590 +=D.00 L0G. +-b6. 5 15%
G.7C = 0475 1. 50 LAGT NS r=be40 119+ +-1l.8 28
0.70 = 0.A0 1.51 i 6.5 haml=RY- 1% 150, +=12. 5 EL
0.75 51 d 458 +=3.10 S58.6 *=bHal% 159
Ues75 - .80 1.53 i 4le0 +=9,00 Bhad +=19.0 155
Q75 = U.B0 l.53 # 50.2 +-7.30 10&a +=15.4 28
04806 1. 54 4 4&aT +=5.20 . 105, +=11.7 159
UaB0 — 0.B5 1.56 i 3.0 t-8.00 Tasl +=1%.1 155
UeB0 = 0U.85 l.56 # 5.0 +=7.00 139, t+1éaT 2B
G.85 Le57 a 43.0 +=2.80 109. +-7.12 159
080 = V.3 1.57 i £3.4 =600 134%. +-L5a.1 36
0.85 = G.50 L+ 59 i 4H.0 +-8,50 129, +-22.9 155
UeBS = Ua9U 1.59 # BH2.0 +=6,00 lada €=l6al 28
090 l. 60 & 46a9 +=5.20 13%. =14, 48 1549
Ue90 — .95 leb2 b 548 +—6a1G 165, +=1H.3 28
U35 l.63 d 4la% +=2.20 132. +=6.99 159
J0a90 — 1400 laf3 i 570 +=6.00 180. +-18.9 155
0.50 = laG0 1673 d 5la% +=7.10 162. =220 4 16
0.5% = 1.00 le €5 # 51l.2 +=5,50¢ 1T1. +=18.4 28
1.00 - L.10 1.69 & 53.0 +=B8.60 20%u +=33,2 34
1.00 = 1.10 169 o445 +—3.60 L72. +=13.9 28
1-10 - 1l.15 1.73 # 3C.0 +—2. 80 114, t=12.5 28
1.15 - la20 l.76 H 2Z.0 +- 2,80 167, t=13.6 28
LalG = 1,30 la 7T 3 29.0 +=4, U0 lés, +-19.9 A6
1l.20 = 1.25 1.78 B 2245 +=3.00 119, *—15.48 28
l.25 — 1l.30C 1.81 b 16a5 £=2.50 111. +-14,3 28
130 - l.35 1,83 4 18a.5 +~2.50 114. +-15.4% 28
1e33 = 1,40 1. 86 ¥ o12.7 #=2.,20 9l.1 +-1l4.6 2R
1.30 = l.50 1.87 i 175 +=5.20 1i5. =354 3 36
140 = 150 190 4 1545 +-2.00 114, +=14.4 28
la50Q - LabQ 1.55 4 15.2 fant Y17 128, +-13.5 28
1.50 = L.80 1.59 i 11.8 +=3.56G 110 +-32.7 36
l.60 = 1.7C 1.59 W 12.2 +=1.5C 117. +~14.3 28
1.70 - l.BO 2404 W 15a4% +—1450 la6. +=1léa1 28
1-80 - 2.00 2.11 # G.60 +=1.00 121. +=12.6 28
2.00 = 2.240 24189 H 8.20 +=~1a.UdG 5546 +=15.4 28
1.80 - 2.50 2e149 i 11l.8 +—3.50 177 +=52.6 EL]
2.20 = 2450 2430 H 6,10 +=. 700 117. +=13.4 28
2.00 = 4,00 2s43 # 3.5C +=1.20 T8.9 +=2%.0 65
2400 = 4.00 2ahd ¥ 3.50 #=1,20- T8.9 +=27.0 107
250 — 3.00 2245 # 3.00 +=,600 7.9 +=15.6 28
2480 2o 4 3.70 +—a500 102. ++11.0 212
250 = 3.50 2.52 i t.20 +—=,900 35.0 t=26842 36
3,00 - 3.5C 2.6 4 3,80 +-. 600 139. t=21.7 |
3.50 - 4.50 2. 488 4 1.50 +=-. 500 102, +=26. 9 28
4230 2499 A 140 =304 91.2 +-19.5 94
3.50 — 6.00 3.03 i 1-10 +-1. 104 TU.B +-70.8 i6
4o T 2.11 ¥ 1.00 +~+ IOGE LQ Fia8 7,78 212
4.50 ~ 5.80 da22 # 1,50 +~+300 134, +=26.7 F4:)
5a2B 3.28 ¥ 1.TC +~e4UG Lo5s +=3B.48 114
4,00 = 8.00 330 § 800 +=, 400 T2l +-36.1 107
B.00 =16.00 4457 ¥ 4300 +—. 200 L08. +=72.1 107
¥ = NUMERICAL VALUE FROM TABLE i = YALUE READ FROM DIAGRAM P = PRELIMINARY DATA

UNMARKEC CROSS SECTIGNS, ANGLES AND T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHORIS).
ANGLES ARE TN DEGREES; CM AND LAB ARE CENTER-OF MASS AND LABORATORY SYSTEM; E* = CM ENERGY.
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C115: GAMMA + PROTON --> DELTA#+ + PI1- (K > Q.35 GEVI (CONTTHUEN)
M2: 0.9383 GEY
HA: 1.2360 GEV
Fé: 0.1396 GEV
DIFFERENTIAL CROSS SECTION

K E* ] FHETA [MESON) D SIGAD T [0 SIC/D TIh{S-MEx2)%%2 D S16G/D OMEGA (CM} REF
GEY GEY GEW*#%2 [ LAB MU BARN/GEY¥»2 Ml BARN%GEWH®2 MU BARN/STERAD

M3 = 1.1760 - 1.2090 GEV

C-40 - 0.50 131 ——mee W 0.0 -
36,90  m==== mmmeee—e e 4 1.00 +-,200 28
# 36.90-
53,10 -——==  —emmmeee meee # .960 *-. 150 28
# 53,10
6640 mmmmm e - ¥ L T60 +-. 160 28
H 66,40~
78450 mm=w= mmmmee—— e A ,620 +-. 180 28
4 78.50-
96,00 e N # .650 +=,150 28
¥ 90.00-
161,50 ——— B ————- ¥ 900 +-4150 28
#101.50~
113,60  ---=- m———— e 4,600 +-.150 28
Hll3,6C-
126.5¢ — T # .500 +=,150 28
4L26.50-
l43.10 mm—mm mmemmmee e B 400 +-.150 28
#143.10-
180.00  -—=—=- ——— ——————- 4,150 +=4150 29
W 0.0 -
0,0500  —e--mm- —- # 60,0 +=10.0 41.2 +=6.BT e 28
# 0.0500-
0.1000 ~=-——- e ¥ 76.0 #1040 5242 +=6287 memmeeee 28
€ 0.1000-
G. 1500 m———— s H o 43.0 +=7,00 2945 #=4eBL e 24
# 0.1500-
0.2000 ———mm mmeee # 13.0 +-5.00 8.93 +=3.48  —mee—— 28
M3 = 1.2090 - 1.2768 GEV
0450 - 0.60 T # 0.0 -
36480  ———==  mmemmme= e & 5,45 +=.450 28
# 36.90-
53.10 ———— ——— e £ 4.80 =4 400 28
4 53,10-
66440  mmmmm oo —— e 4 4o 4D +=.400 28
# 6be40-
T85O0 === mememee—em e ¥ 4.10 +=.400 28
¢ TB.50-
90,60  —--=-- e — 4 3.70 -, 300 219
# 90.00-
161.58  =====  mmmmmee— e 4 2.80 +-.300 28
H101.50-
113660 ====m ————— memmeeee 4 3.10 +=,300 28
K113, 80—
126.54 R m————— e 4 2,60 +-,300 28
#126,90-
143,10 ===~m  emmeeemm e H 300 +=. 400 248
#143.10-
180,00 —— e ——— ¥ 2.10 +-.300 28
¥ 0.0 -
0.0500 ——m ———— # 193, +=1840 201, +=18.7 mmmmeeee 28
¥ 0.0500-
0.1000  ~—e—mm —— ¥ 311, +=1B.0 323. —18,7 e 28
# 0.1000-
0ul500  mmm—ee — H 200 +=15.0 208. +=15.6  —m——eeee 28
¥ 0.1500-
042000 ———— e Y 102 +-12.0 106 =125 mmmme—ee 28
# 0.2000-
0.2500  =m—mmm e ¥ 530 =9.00 55.1 +=9,35 e 28
# 0.2500-
63060 mmm——- ————— ¥ L4l +~6.00 1445 =623 e 28
¥ 0.3000-
0.350U mm——mm —— ¥ 9.0U +=T.00 9.35 +=7.27 ——meeee 28
¥ 0.3500-
D.4000 ————— ————- # 3,00 +=4.00 3.12 +—4.18  ememeeeo 28
0.58 La40 0.0810 2 66440 36493 611. +-52.9 T2de +-T4.5 2 be51 += 4 6TD 159
0.1077 & 89.90 51.76 501. v 80,7 594. +-95.6 3 5.3% +-. B850 159
0.1305 3165.80 65.97 472. +-113. 559. +-133. 2 5.03 +-1.20 159
G.60 l.42 0.0455 a 28,30 16+ 00 496, +=126, 629, +=160, 3 6471 1,71 159
040760 B 58,60 34,08 469. +-42.9 504, +~Bhek A 6434 +=.550 159
0.0812 2 62,60 36.58 4569, +-28.1 554. +-35.6 A 6s34 +=4 380 159
0.1014 @ 77420 46,13 . 489, +=63.6 620, +=A0. 6 @ 6.61 +=a 860 159
D.1269 2 S4.50 58447 398, +-65.8 504 +-81.4 2 5,738 +-. 890 159
0.1525 a112.3C 12.96 175, 7642 475, =954 a 5.07 +1.03% 159
0.1745 2129470 B9 VT 261, =101, 4. =128, 3 3.56 +-1.37 159
0.63 144 0.0867 2 61.30 37.1u 428. €=49,3 598. +-568,8 A TeaT +na 860 159
0.0955 3 66440 40451 351, F—45,3 491. +=68.5 3 613 +0 860 159
0.1283 2 84,20 53.15 343. +-29,2 “T9. +=40,8 3 5,99 -, 510 159
0a1567 3 99.10 64290 284, +=4T.0 391, +=65.6 7 4,89 +-,820 159
0.2095 4129.70 54463 329, +=bbed 460, +-92.9 @ 5475 +-1.16 159
0.2292 #145.00 1l4.1 184, +-Ba.2 258. +-123, 2 .22 +-1a54 159
M3 = 1.2360 GE¥
060 ~ Ca?0 le45 —_— i 0.0 -
25.10 ——— mmmmeeee e 4 9.00 +=1410 28
# = NUMERICAL VALUE FROM TABLE 3 = VALUE READ FROM DIAGRAM P = PRELIMINARY DATA

UNMARKED CROSS SECTIONS, ANGLES AND T WALUES ARE CALCULATED FROM THE QUANTITIES GIVEM BY THE AUTHORIES).
ANGLES ARE IN DFGREES; CM AND LA8 ARE CENTER-OF MASS AND LABDRATODRY SYSTEM; E® = CM ENERGY.



&4é

Cll5: GAMMA + PROTON -=> DELTA++ + P[- 1K > 0.35 GEW} (CONTINUED

M2: 0,933 GEW
P3: 1.2360 GEV
M4 0,1396 GEV

DIFFERENTIAL CROSS SECTION

K E® =T THETA | MESONI n siG/n ¥ (D SIG/D TIw|S—Muk2pee? N SIG/D OMEGA TCM) REF
GEV GEV GEVe#2 cH LAB MU BARNFAGEW®#Z . MU BARN*GEY*%x2 MU BARMN/STERAD
0u6d - GaTO la&s ===—= ¥ 25.10-
36.94 ———= —— — ¥ B.20 +=1,00 28
¥ 36.50-
33.10 -~—— i e—— ¥ T.80 +=, 700 28
0.65 la45 0.1067 @ TC.10 4360 3lz. #=33.6 464G a =459 3 5.23 +=26T0 159
D.60 - 0.70 LettS - H 53.10-
Eh.40 mmme o= —_ T ¥ b.T0 += . 600 28
N S&.60—
FB.50 - e ——— # 5,00 +—. 600 28
¥ T8.50-
50.00 - T e——— e s ¥ 5.20 +-.550 28
Ua.65 l.45 0a1397 3 4,20 53.91 250 +=41al 373, =611 @ 5.00 +-4 820 159
Ga1635 2 95.10 62:56 2&61a +=2Ta5 188, i ]G @ 5421 +-4 550 159
Deb0 = (.70 1.45 _— ¥ 5C.00-
1C1.50 _  mm=eee—— e # wa 20 +~, 600 28
#101.50-
113.&Q —_——— _——== S ¥ 4.10 +=.500 28
Q.65 1.45 0.1974 Alll.00 Th. 84 2684 +=22,.5 39b. +-33.5 3 5.31 = 450 159
0«60 - CG.7C 1,45 =——e- Alr3aéC~
126490 —_——— s s —— ¥ 3,70 =, 500 24
Q.65 La&5 0.2225 §12%.00 85. 8% 214, +=27.6 319, *=55,.9 ad 4a28 +=.T50 159
06l = 0.70 lLe45 === Hl26a90-
143.10 —— - —m=m—ee- ¥ 4200 +=.550 28
Qabh la45 0.2502 ?l4l.20 110.9 223. +-53.1 332, +=79.0 3 batS +-1lallt 159
0,60 — G.70 lo45 ———— #led, lu-
1000 ————— ——— T e— ® 5.50 += 4550 ZB
¥ 0.0 -
Ca.UB0 === mmeee ¥ 225. *=21.0 32%a =30, T = 28
¥ 0.0500-
Q.10uQ —mm— mmm—e 4 340. +=27.0 497 . +=3%.5 ————— 28
¥ 0.1000-
QualB00 = —— i 270 +=23,0 195, =336 00000 me—————— 20
¥ 0.15C0-
C.2000  -==mmmm e § 202. +=15.0 295 +-27,8 e ———— 28
# 0.2000-
Ua2500 W —mmmmm s B LlbG. +=15.0 213. +=21.9 e 24
# 0.2500~
0.3000 = mmm—— ¥ 107, +=13,0 1564 +=1%.0 —_————— 2R
# 0.3000-
0.3500 == ==ee- A Tl.0 +=11.0 104, +-1l6.1 ——————- 28
# 0.3500-
0.4000  ——n— eeeee LEC - +—9, 00 6548 =13.2 ewme———— 28
# 0.4000-
Cu%500 2 === mmmee # o lewu +=T.00 2.4 +=10.2 ———————— 28
0.70 1.48 0.0450 d 3G.70 18.30 337. +=46,.0 561, =794 a BaTT +=1.20 153
0el43] 3 The%0C 4163 189, +-33.0 320 +=06.9 @ 4.93 +—,.B60 159
0.20B6 3 FHL0L Gba 12 138. t-19.6 238. +-33.8 4 3.60 +=,510 LE9
Oa2384 d158.60 75.81 13-1. 0 +=2243 206a +=38.4 a 4,32 +—a 580 159
JaZ26T4 a4119.90 at.z2% 148. +=19.6 256 +-33,8 i 3.87 +~a510 159
0.20936 d131.20 100.2 lE4. #=17.3 283, +—29.8 d 428 +-.450 159
0.3199 a145.0C 1l1e.7 lb4,. +=25.7 283. La L YT @ 4.28 —.670 159
0.70 - Q.80 L+51 ¥ 0.0 -
28.10  ——=--- e ———— i 10.0 +=1.70 28
Q.75 1.5l 0.0470 @ 3¢.70 18.23 195. +=36.2 387. =7l D 6.2T =l.16 159
U TO = V.80 1.51 —— W 25.10-
36,50  =====- smmmmemee semeeee E T.T0 +=1.40 28
N 3&.90-
53.1G ————— e e # T+40 +=-,900 28
# 53.10~
bb. 40 - =rmee——= mmme———— ¥ B.50 4=, 700 28
Q.75 1.51 0.1354% 2 465-10 4056 127. +-12.8 252. +-25.3 @ 4.08 =414 159
070 - (.80 le51  ———- H bbe40-
T8.5¢ —-—-—>-—— mememm—- mmomeee ¥ 4,50 +=. 650 28
# 78450-
Q.00 ———— e e ¥ .40 +=,650 28
# 90.00-
10l.50¢  —-===—- —_—— 4 3.90 =, 650 za
Qa¥h 1.51 0.24B3 a 58.00 66.31 Blel +=15.9 161. +-31.5 d 2.40 -,510 159
070 = (B0 l.51 ———— Al01.50~-
113.6G  ===-= e e — e 4 2,50 =, 650 2B
D.75 l.51 0.29648 Wllz.30 T9.481 101. +=15.0 201, +=29.6 @ 3.25 +-.480 159
0.70 - v.aQ 1.51 — #li3.60-
1256.9C - mmee——— meeme———— # 3.10 +=a650 28
0.75 Le51 03330 Di24.00 F2.37 9640 +=15.9 190. +=31.5 a 3.08 +=a.510 159
Ga3611 3134, 30 104.8 113, +=15.9 22%. +=31.5 W 3.63 +=+ 510 159
Q.70 = U.B0 1.51 —— #l26.90-
143,10  ————— ——————— —_——————— # 3.10 - 650 24
fle3.10-
182.00  -~we—— memm————— mmm—— # 4.50 +=~. 700 28
¥ Q0.0 -
0.9500 -—m—= ———ee # 156a +=17.0 305. +-33,2 e 28
a 0.0 -
B.1000 W —=ree— mm—ee 3 228. +=23h,.0 446 . =T0.4 0 mmmmmeee 38
# 0.0500-
0.3000  —e——ee — ¥ 249. +-23.0 48T F=45,0 —m—r——— 28
¥ 0.1000~
0.1500 ————— e # lbba #=21.0 326. +=4l.0 0 ——em—eee 28
d 0.1000-
0. 2000 ——= === a 190. +=30.0 37l. +-58.6 0 m—m————— 34
# = NUMERICAL VALUE FAOM TABLE @ = VALUE READ FROM DEAGRAM P = PRELIMINARY DATA

UNMARKED CROSS SECTIONS, ANGLES AND T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHORI(SIa
ANGLES ARE IN DEGREES; CM AND LAB ARE CENTER-OF MASS AND LABORATORY SYSTEM; E* = CM ENERGY.



K2: 0.9383
F¥3: 1.2360
P4: Q.1396

K
GEY

GaTL - U8B0

0«80

0.80 = 0.90

D.85
D.80 = UL.90

0.85
0.80 = U790

0.85
0.80 = 0.9

0.85
0.80 - 0.530

0.85
0.80 - 0.%0

0.85

0.80 - 0.50

0.86
0.90

# = NUMERICAL VALUE FR(OM TABLE
UNMARKED CROSS SECTIONS,
ANGLES ARE I[N DEGREES;

GEW
GEY
GEVY

E®
GEV

1.51

l.54

1.57
1.57

1.57
1.57

157
la57

L1537
la5TF

l.6k
l.62

1.63

LERE. * 7] = -

-

Cll5:

=T
GEY**x2

Qa1500-
0.2000
0.2000-
0.2500
0.2000-
0.3000
0. 2500-
0,2000
G.2000-
0,3500
0.3000~-
0.4000
43500~
C.40C0
0.4000-
Ga.4500
0.4000=
U.5000
0a4500-
0.5000
Ge5Q00-
0.6000
0.0545
01504
0.25048
0.3321
0.2897
0.4280
0.0130-
0.0429
G.0389-
Ja0T64
0.0588
Ga0B43~
0.1394
0-1475
01120~
0.2026
041559
D.2662
02420
0.2080-
043292
0.2558-
G.3923
C.3308
0.3035-
O.4558
Ua3516-
G.5191
PPET N
0.39495—
0.5021
C.4918
0.5195
Owa472-
Oa 6454
0.0 -
0.0500
0.05C0~
U.1000
0.10006-
C.1500
0.1500-
0.2000
0. 2000-
0-2500
0.2500-
¢.3000
03000~
0.3500
0.3500-
04008
0.4000-
0.4500
Da%500-
0.5000
0.1568
0.15645
0.2342
0.3226
0.4047
Gu5375
0.1748
0.2447
0-3137¢
0.5070Q
0.CL4T

GAMMA + PROTON ——3» DELTA++ + P[-

47

(K > 0.35 GEVI

DIFFERENTIAL CROSS SECTIDN

THETA (MESONY)

CH

2124400
4136,00
# 0.0 -
25.10

¥ 25.10-
36.90

A .80
¥ 36.90-
53,10

3 58.6C
4 53.10-
66«40

H &&.40D-
THa 50

2 T9.60
H 7B.50-
90.60

# 90.00-
1G1.50

a4 98,00
#LOL,50-
113.40
#113.&0-
126490
A124.00
Hl26.90-
143,10
dl3&.00
d145.00
Wl43.10-
180.0U
0.0 -
30. 75
2T.98-
49,41
43,593
63.T8
55.47~
Tha53
65,08~
BB.62
Tie49-
100.£5
84469-
113.18
§3.77=
127.04
102.63-
l44.22
112.45-
160.0C

¥ 60.00
4 58.60
i 72450
& B8.80
#103. 80
2131.20
¥ 60.00
¥ Tl.60
# 87.+60
#11T.20
¥ T.10

LAB

19,35
39.45
58.21
75.98
92.34
1071
0.0 -
14,35

21.75
i%.12

Iletrd
35,44
#3144
40438
i 40.3¢=
49.13
50447
W 49.13-
58,23
# SB.23
68427
65.65
¥ 68.27-
8d.09
¥ BO.OS-~
944 B
92.02
¥ Gh.96-
1léa 4
L06.9
1195
Wll6.35-
180.0
0.0 -
18.10
lé. 04
292795
25.40-
39,37
32.98-
4B.57
39.66-
58.07
44, 88-
6B.46
53.93-
Bl.57
41l.40~
95.51
£Sa 5%
118.5
16,91~
180.0
36.32
35.05
44.6%
5Ta24
T0.41
i0g.3
35.90
43,74
55.92
B3.54
3.579

H
#
a
L]
#

-]

MU BARN/GEV#*%2

134,
102.
1464
86,0
81,0
113.
6.0
4040
Tha0
36.0
12.0
22%.
109,
68.2
6T ok
48.5
Y]
151.

20B.
L43.

175,
A6 .9

148.

136,
T&.0

58.0

98.0
51a8

Tla3
3l.1
1.
604
Sl.8
B5.3
117
155,
193.
131,
119.
105,
48.0
T1.0
51.0
50.0
L1,
110
48.0
BEla.l
21.9
38.2
93,3
6% 0
53.7

27.4
107.

0 s5I6G/0T

+=1%.0
=1T.0
+=28.0
s-léatt
+—=15.0
+=11.0
+=14,.0
+=1lu.0
+=16.0
+=-93,00
+=T.00
+=27.4
¥=10.8
=il
+=-13.4
+=~13.4
+=12a5
+=2Ta 8

+=32.3
+-159.5

+=20.8
+=14.0

+=l8.4

+-18.4
+—G.248

+-laal

t=lbal
+-tall

=150

+~15.0
=124

+~15.0
+=11.5
t=11.5

+=15.0
+=-19.0
+=22,0
=200
+-19.0
+-18.4
+-18.0
+=17.0
+-17.0
+=15.1
+=14.0
t=4.18
0. 9%
+-7.55
+-6. 16
+=8.15
#-8.15
+-3,89
+=5,55
=740

+=-9.25
#=14.5

@ = WALUE READ FROM DIAGRAM
ANGLES AND T WALUES ARE CALCULATED FROM THE QUANTITIES GIVEMW BY THE AUTHOR{S]).

CM ANC LA® ERE CENTER=QF MASS AND LABDRATORY S5¥S5TEM; E+ = LM EMERGY.

(CONT [NUEDD

D SIG/D TIw{G-Mkn2 k7
MU BARMEGEV*EZ

2624
199.
2854
168,
158.
221
168.
THa2
137,
T0.4
23.5
50k,
245,
154,
1524
109.
144
380.

DE2.
365.

G4l
221.

372.

343,
193,

247

247,
132.

L77.

TBe %
146,

L68,.
154
132,

215.
295 .
4%1la
HhBb .
330.
300.
264 .
121.
1794
128,
126,
290,
Al5.
194.
laG.a
623
109.
274,
19T
163,

B4.5
332.

+-37.1
+—33.2
+-54.7
+=31.13
=293
+-21.5
+=27.4
+-149,5
t=31a3
+=17.4
+=13.7
+-62.T
2442
+-30.2
+-30.2
+=30.2
+-Z2Ra &
+=T0.0

+=B1,3
+=49,5

+=52,2
+=35.7

+odboh

+obboh
v=23.6

+=40a6

+=40.6
+=15.5

=377

=27, 7
+=31.7

+-37a7
29,4
=294

+=3T.7
+=47.8
#=55.4
+=50.4
+=47,8
+-45,3
+=45.3
+=4 7. B
=424 B
+-37.8
+=35.2
*¥—10.9
+-25.5
+=21.9
=17.6
+=23,2
—22,2
+=10.7
bl 1-PL
+-22.5%

¥—28.2
+=45,0

P = PRELIMINARY DAFA

D SIGSD DMEGA {CM)

L-HE =*® el a e BB

B o

2 m

LR N TR R T CTE

HU BARM/STERAD

4= 8440
- 194
+-. 7964
+—,752
+—, 752
+=a 663

+-.619
+-.190
+== 450
+-. 380
+—.310
+-.410
+-.410
+-. 190
+-+ 300
+-4 400
+-,.500
+-,800

REF

26
28
36
28
28
EL
28
28
36
28
36
159
159
159
159
159
159
28

28
159

28
159

28

28
159

28

248
159

28

28
15%

28
|8-L4
159

28
28
28
28
28
28
28
z8
28
28
28
177
159
159
159
159
159
177
140
160

168
1&0
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Clt5: GAMMA + PROTON ——» DELTA++ + PI- 1K > (.35 GEV (CONTINUED)

M2: 0.,9383 GEW
M3: 1.23460 GEY
P4t Q.1396 GEV

OIFFERENTIAL CROSS SECTION,

K E* ~T THETA (MESON} o siG/D T {0 SIG/D ThHa{5-M*k2]1%%7 D S5IG/D DMEGA fCM) REF
GEY GEW GEWY#42 CH L&B MU BAKNSGEWV¥#2 MU BARNMGEV®#2 MU BARN/STERAD
0.9% 1463 0.033586 ¥ 21.20 11.96 1940. +—16.3 591 +=50.7 # 10.5 +=.900 160
0.0742 # 34,80 19.87 156 +—9, 04 404, +=2Ba1 ¥ B.60 +=, 500 1&0
D.1413 # 51.10 29.05 101. +-9.04 315. +=28.1 ¥ S5.60 +— o500 160
G.90 - 1.00 l.63 0.0109- b 0.0 - 0.0 -
0.0481 25.10 13.97 1l6. +=22.3 366, #=T0.3 ¥ T.30 +~1.40 28
0.0429- ¥ 25.10- A 13,97~
0.0899 36450 2U. 78 labs +—25.1 525, *=T79.0 ¥ 9.30 +=1.40 28
0u0T64- ¥ 3L.90- A 20.78-
0. 1636 53.10 30465 141 +=lo.l 446 #-50.4 ¥ T.50 =900 24
01394 # 53.,10- ¥ 30.65-
0a2%75 GE.40 315.35 1254 6.l 195. +=5G.8 # T.00 +=. 900 28
0.99 l.53 0.23%92 @ 48.90 4lab2 T4 —T.,25 2924 +=23.0 A Gat9 +=.410 159
0.90 ~ 1.00 1.63 0.2026= H 66a40- ¥ 3%9.39-
Q. 3268 18.50 48a003 8.7 +-14.3 248, +=d5al # La40 +=. 800 29
Oa2662- ¥ 78.50~ ¥ 46.03~
0.4055 90.00 57.03 67.1 +-1l.6 212. +=36.T ¥ 3,75 +- 4650 28
G.95 1.613 Q-4155 a S8.00 4,49 33.3 -4, 78 106 +=15.2 @ L.B8 +=a 270 159
0e2355 a8 B4.90 53,52 52.7 +-5. 48 168, =174 R 2.98 +=.310 159
0.90 - L.GG l.63 043292~ # 9C.00- N 57.03-
DateB41 101a50 4T.00 34.0 +=11.6 107, +-36,7T # 1.90 +=, 4650 28
0a3%23— ¥1C1l.50- W &7.00-
U=5634 113.60 Ta.81 45.6 +-11.6 ldby +=36.T ¥ 2535 +=u 650 28
Q.95 1.£3 0.5087 3113.50 1937 11.0 -3, 71 34.9 +=11.8 A 620 +=4 210 159
0.90 - 1.0¢ L-53 Da4558- #113.60- # TB.81-
0.5424 126.90 93.74 26,0 +=11lab 81.8 +=36.7 4 1a45 =4 650 28
0.5191- Wl26.90- 4 F3.T4—
0.7210 143.10 115.4 2640 +—1la.8 81.8 =367 # l.as = 550 28
0.5821- #l43,10- H1i5,38-
0.800L 180.C0 160.0 50.1 +—11.6 158. +-36.7 # 2.80 = 650 28
¥ 0.0 - 0.0 - 0.0 -
0.0500 27.98 16a00% ¥ 96.0 +=18.0 3. +=56.T 4.83 +=.5908 24
# 0.05Q0- 25.73- 14.32-
0.1000 43.53 2540 ¥ 156, +=14.0 489, +=56.7 B.TT +=1.02 29
# 0.1000~ 39.27- 22.18~
J.1500 5547 32.58 ¥ 116. +=18.0 429, +=58.7T Tab9 +=1.02 28
# 0.1500- 45.65- 28,49~
U. 2080 65,88 39.9% 4 124. +=1T.0 391 +=53,6 7.01 = 962 28
# 0.2000- EHa&2- 34.15-
C.2500 15.49 44488 4122, +=16.0 3A54 +=5044% 6.90 +-,905 26
# G.2500- 66.80- EEFY-1-04
0.3000 A4.69 53.92 4 85.0 +=16.0 268 +=50.4 4,81 +—,905 24
# 0.3000= 14450~ 45.05~
U.3500 53.17 bl.40 W o58.0 r=Lla,. i 183, +=fh.l 3.28 +=,792 28
¥ 0.2500- BleGid- 50.62-
C.4000 102,93 6%, 56 # 39,0 +=15.0 12%. =473 2.21 -, 648 28
§ 0.4000- 89,21~ S6ed b=
0.4500 112,45 TA.91 ¥ 29.0 #=15.0 914 =47, 3 1.64 —, 048 28
# 0.4500~ Gha48- 62.52=
0.5000 122,69 90.01 ¥ 2%9.0 +=15.0 91.4 =T 3 Labds -, 848 28
0.9 labd 0.1932 # 60.00 35, 4& T3.9 +—3,12 24l . +-10.1 N o427 +=, 180 LrT
0.98 1.65 0.0379 # 21.60 12.05 141. +=-13.3 4TTa =44, 9 ¥ B.50 +-, 800 150
0.0813 # 35.40 2U.01 126a +=5,95 426, +-33.,7 ¥ T.40 *= 4 500 160
0.1558 # 51.80 29.95 92.9 +=P.29 3l4. +=28.0 W 5.60 +=.500 160
Na276H # 12.60 43.94 G8a 0 =iy 3 230. +-16.8 ¥ 4a10 +=,300 160
0.3814% ¥ BB.TC Bba2l ig.4 +-8,29 135. +=28.0 4 2.40 +=4 500 160
D.5684 #118410 23,88 2449 +-H.29 84.1 +-28.0 ¥ 1.50 +=.500 140
0.9% l.65 0.0141 # Ta.20 3.679 110- +=13.0 381 +=44.9 ¥ 6.80 +=. 800 160
1.01 1.67 0.2120 ¥ 60.00 35.01 48.2 +-3.28 173. #=11.E ¥ 3.09 +=. 210 117
1.03 1.68 0.0138 kT3 3.989 54.1 +=14.0 2U2a +=hT.13 ¥ 3.60 +*=1.20 150
G« 0406 % 21.90 12.05 14e. +=18.0 4044 +=6T.3 ¥ 7.20 =1.20 140G
0.3107 A T2.60 b, 12 54a1 =601 2024 =224 ¥ 3.60 +=, 400 140
0.4251 4 B89.50 56.2% 25.5 +-13.5 95,4 +=50.5 # 1.70 +=, 900 150
G.6297 #1LB.TO 83.86 31.5 #=15.0 140. =564 1 ¥ 2.50 +~1.00 140
1.04 1.68 0.0%048 4 35,80 19.92 100a +—8. 84 382, +=33.7 # 5,80 +-,600 160
1.00 = 1.10 1.49 # 0.0 - 0.0 = 0.0 -
G.0500 2573 1432 N 90.0 +=17.0 347. +-§5.6 SebS +—1.07 28
3 0.0 - 0.0 - Js0 -
041000 39.27 22.18 & 110a +=30.0 4244 +=116a 6.91 +—1.,88 El
¥ 0.0500- 23.85- 12.91-
0.1000 39.27 22.18 ¥ 103, —L6.0 397 . +=61laT Tsl2 +=1.11 28
4 0.1000- A4.00- 19.71~
0.1500 45,65 28449 # T4.0 +=16.0 285 . +=61aT Sal2 +=1.11 28
3 0.1000- 3&.00- 19.71-
00,2000 58.62 34,19 d S8a.U +#=28.0 37Ba +=108. B.78 +—1.9% 34
W 0.1500- 45,28~ Sel2-
0.2000 58.462 34,19 A 1l6. +=1T.0 44T +=-654:6 B.02 +=1.18 28
# 0,2000- 53425~ 29.95-
Q.2500 -1 :11] 39. 44 # 83.0 +=14.U 320. +=56,0 De T4 =, 568 28
@ 0.2000- 53e2%- 29 95—
03000 T4.50 45.09 & 65.0 +=22,0 251 +—B% B 4250 +~1.52 b
# 0.2500- bGad1- J4.51=
0.3000 T4.50 45,09 W 7B.0 *=16.0 101, +=61aT 5440 +=lell 28
# D.3000- 67420~ 33.95=
0.3500 Bl.92 50.62 ¥ 50,0 +-13,0 193. +=50.1 3.48 899 24
@ 0.3000- 6T.20- 39,55
0. 4000 89,21 56,38 2 58.0 +=19.0 224 +=73,3 4.01 +=1.31 38
¥ 0.3500- TI.61~= 43.38-
0.4000 89.21 56.38 ¥ 51.0 +—14,0 197. +=54.0 3.52 t=.968 28
# = NUMERICAL VALUE FROM TABLE 3 = YALUE READ FROM DIAGRAM P = PRELIMINARY DATA

UNMARKEC CROSS SECTIONS, ANGLES AND T YALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHMOR{S),
ANGLES ARE IN DEGREES: CM AND LAB AARE CENTER-OF MASS AND LABORATORY SYSTEM; E+ = CM ENERGY .
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Cl11%5: {GAMMA + PROTON —=> DELTA#++ + PI- K > 0,35 GEV} [CONT INUEDY
M2: (,9383 GEV
M3z 1.2360 GEV
Mar 00,1396 GEV

DIFFERENTEAL CROSS SECTION

K E* -7 THETA {NESGN} D SIG/D T 1D SIG/D TI#{S5—Msu2}uxy D STG/D OMEGA (CM) REF
GEV GEV GEVH%2 o LAB MU BARN/GEY##%2 MU BARNGEYV*%2 #U RARN/STERAD
1.00 - 1.10 1.69 ¥ 0.4000- 75,81~ 47,88-
G.4500 56448 62,52 K 4740 13,0 181, +=50.1 2,25 +—, 899 28
@ 044000- 75,81~ 47.88-
6.5000 103.86 69,19 3 7140 +-22.0 274. +-84.8 %.91 +-1.52 36
# C.4500- 85.90- 52,52-
05004 103.86 £5.15 ¥ 30.0 +-12.0 LLG. +—45.3 2.08 +-.830 28
3 0.5000- S1a94- 57.37-
G.6000 119,54 85,20 & 464U =17, 177, +—65.6 3.18 +-1.18 36
1.6 1.69 0.2311 H 6C.00 34456 42.5 +=2.56 1684 +-10.1 ¥ 2.99 +-.180 177
1.UB 1.70 Dat6%7 W 9G.20 56420 2T.4 +=5,48 113. +-22.5 4 2.00 +=. %00 160
0.6919 #119.50 B4e05 247 +=17,8 101, +=T3,2 ¥ 1,80 +-1,30 160
048509 #146.560 119.7 <85.0 <349, ¥ <6.20 160
1.09 1.71 0.0134 W 7.40 3,977 B4 o6 +~13.5 270, +-56.3 o1 +-1.00 150
0.0438 ¥ 22,10 11.96 128. =148 535, +-62.0 H 9450 +-1.10 160
0.1000 4 36,30 19.93 B6.2 +-8.U8 361, +-33.8 H a0 +-4 600 160
0.3490 § T4.20 43,91 Gkt *~6,73 186. +-28.2 #3430 +-,500 160
1.00 - 1.20 1,71 0.0082~ A .0 - 0.0 -
0.0607 25.10 13,22 52,7 »-19.2 385. +-T9.8 ¥ Ba20 +=1.70 28
0a048l-  # 25,10- ¥ 13.22-
0.1196 38,90 19.69 68.1 +=19.1 283, +-79.2 H 5400 +=1,40 28
0.0899-  # 36,90~ # 19.65-
U.2304 53,10 29,09 Béto 4 +-10,9 351, +-45.3 # 6,20 +—, BOD 28
0.lb86- 4 53.10- # 29.06-
U.3416 66440 3Te47 5742 +-9.53 238, +-39.6 # 4,20 +=. 700 28
0e2475= W 66.40- # 3T.47-
0.4534 18450 45,81 40.8 +=9.53 170. +-39,4 H 3.00 += . T00 28
0.3268- # 78,50- # 45,81
0.5643 90, GO 54,56 28.6 +-a.81 119. +-28.3 # 2410 +=. 500 28
0.4055-  # S0.00- 4 54456
0.6751 1G1.50 64433 17.7 +=4.81 73.5 +-28.3 b 1.30 +-.500 28
0.4841-  ALOL1.50- # 64.33-
0. 7869 113,40 76,02 B B5 +-6.81 368 +-28.13 ¥ 4650 +=.500 28
0e5634=  HL13.60~ 4 16.,02-
046981 126490 90458 17.7 +=5. 44 73.5 +-22.6 # 1.30 +—4 400 28
0v6424=  #126490- 4 590.98-
16050 143410 113.0 15.0 =5, 44 62.2 +-22,6 ¥ 1.10 +-. 400 28
0.7210-  W143.10- #11Z.96-
l.12u3 180,60 18049 12,3 +-5a 44 50,9 +-22.6 # .900 ++2400 289
1.11 1.72 G.2506 ¥ 60400 34,12 3l.2 —2.34 136. +-10.2 # 2,40 +-. 180 177
1.13 1.73 Ou5i66 ¥ 91,00 56423 2L.% +=6.30 96.3 +-28,3 ¥ 170 +=. 500 160
0.7573 412000 83.90 <189 <B4.9 ¥ <1.50 160
0.9268 #147.10 115.9 <95.7 <430, ¥ <T.60 160
1.14 174 0.0132 # 7.50 3,975 55.8 +=1B46 255. +-85,1 H 6,50 #-1,50 160
0.0474% # 22,50 12,02 75.6 +=L6al 346, +=73.7 ¥ 6410 +=1.30 160
0.1099 # 26,80 16.55 7046 +=Ta 44 123, +=34,0 # 5.70 +=. 600 160
0.3846 H 75.00 43.94 27.3 +=6420 125. —20.4 # 2.20 +=.500 160
1.16 1.75 0.2703 # 6C.00 13,69 23.5 =2.16 117, +-10.2 # 1.96 -, 180 177
lal8 1.76 0.5641 ¥ 91.TU S6.18 15.1 +-5,82 Téa2 +-28.5 ¥ 1,30 +=, 500 160
0.8236 120,70 83,98 17.5 +=14.0 8546 =685 ¥ 1.50 +-1,20 160
1.0037 W14T.6¢ 126.2 <LT.7 <234, # <4,10 160
1.19 L.76 0.0132 # T.70 4.626 95,2 +=12.6 475, +-62.9 # 5.30 +~1.10 160
0.0511 # 22,80 12.02 6645 +~10.3 332, +-5145 # 5,80 +-.900 160
0.1203 # 37.30 19.57 61.9 +~5,73 309, +=2B. 6 ¥ 5.40 +=-.500 160
0.4218 4 75,80 43,98 25.2 +=5.73 126 +-28.6 4 2.20 +-4 500 160
1.21 1.78 0.2902 ¥ 6C.00 33,27 9,67 =278 49,9 +olhak #8709 +-. 250 177
1.23 1.79 0.6140 i 92.50 56,22 <649 <34.6 ¥ <.600 160
0.8921% HL21.50 84418 <10.48 <57.4 # <1.,00 160
1.0807 #147.90 126.0 <5643 <300, ¥ <5.20 160
Lal0 = 1.40 1.79 # 0.0 -
0.1000 ———— e 4 82.0 +=8.0U 432, +=42,2  ———e—— 28
# 0,1000-
0.2000 mme—m—mmmee # £0.0 +—8,00 3l6. +=42,2 mmmmmeen 28
# 0.2000-
0.3000 e # 40.0 +=T.U0 211. +-36.9 ———- 28
4 0.3000-
04000  ——mmm e b 14,0 +=6,00 738 +=31.6 mmmmmmee 28
4 0.4000-
045006 ————wm  mmm—m # 14,0 +-6,00 T31.8 +=31.6 == 28
1.24 1.9 0.0133 # 7.80 4,023 68.3 +-13.5 370. +=T5.1 ¥ &40 +-1.30 160
0.0550 ¥ 23,10 12,02 93,9 +=11.7 50Bs +—53.5 4 8,80 —1.10 160
0.1314 N 37,80 19.98 4840 +-5,33 260, +-28,9 B %a50 +-.500 160
€.4603 W T6.60 44,01 L6a 0 ++5433 @66 «-28.9 # 1.50 +=.500 160
L.28 1.81 0.6654 ¥ 93.30 56427 <9,09 <52.4 # <.900 160
0.9584 #121.90 83,94 <15.1 <BT 4 ? <1.50 160
1.1590 W148.30 120.1 <41.5 <274 H <heTO 160
1.29 1.82 0.0134% ¥ 7.90 4,021 8l.7 +-13,0 479, +-75.9 ¥ 8420 +-1.30 160
0.0592 W 23,40 12.02 70.8 +=14.0 415. +-B1.B 4 7.10 +-1.40 160
0.1431 # 38.10 20.00 11,9 +=4.98 222, +-29.2 A 3.80 +=a500 160
0.5003 i 1T.40 44,08 6.98 +-5,98 40,9 +-35.0 ¥ 2700 +-. 600 160
120 - L.40 1.82 0.0066- # Qa6 - 0.0 -
0.1513 16,90 1B.7T1 0. € =6, 96 468. +=40.7 ¥ 9.20 +-.800 28
0.1k96=—  # 36,90~ # 18.71-
0.2953 53.10 27469 34a U += 7,00 195. +-40.9 ¥ 340 =, T00 28
0.2304- N 53.L0- ¥ 2T.46%
0.4399 66440 15.72 22.0 +-7.00 129. +=40.9 Ho2,20 +~-. 700 28
0.3416—  § 66.40- ¥ 35.72-
0.5852 78,50 43.76 18.0 +-5.00 105. +-2942 # 1.80 +-.500 20
0.4534— N 78.50- # 43.76
0.7292 50400 52.24 10.0 +-5,00 58.4 +-29,2 4 1.00 +-, 500 28
# = NUMERICAL VALUE FROM TABLE @ = YALUE READ FRCM DIAGRAM P = PRELIMINARY DATA

UNFARKED CROSS SECTIONS, ANGLES AND T VALUES ARE CALCULATED FRCM THE QUAKNTITIES GIVEN BY THE AUTHORLSH.
ANGLES ARE [N QEGREES; CM AND LAB ARE CENTER-OF MASS ANO LABORATORY SYSTEM; E¥ = (M ENERGY.



Cil5z

M2: 0.9383 GEV
M3z 1.2360 GEV
F4: 0.1396 GEV

K E =T
GEY GEY GEW#42

120 = 140 L.82 Ba5643-
0-8723
O.TB69-
1.1631
G.8981-
1.3071
1.0090-
l.4519
La40 — 1,60 1.92 0+0055~
Oul84%%
0.1513—
0.3624
0.2953=
0.5410
0.4399-
Q.7205
0.58%92—
0.8986
O.7292-
l.0TaT
0.8733-
l.2561
1.,0186=
1a4348
l.i&3l-
1.56128
1.3071~
1.7917
Le40 -~ L4800 1.96 ¥ 0.0 -
0.2000
# 0.1000-
0. 2000
# 0.2000-
Q3000
# 0.3000-
0.4U00
# Ca.4000-
G.5000
1450 ~ 1.80 1.99 & U.C -
0.1000
a O.lu00-
0. 2000
3 0.2000~-
GabQuo
4 04000~
0.6000
1.60 - 1.80 2.01 0.0047-
0.2183
Oa 1844
De&309
043424-
Ot 2
0.5410-
U.B586
0.7205-
1.07LZ
0.8786—
l.2838
l.0767~
1.4581
l.2581~
1.7115
1.4348~
1.92440
l.bl28-
2.1376
1.80 - 2.50 2.19 -

# = WUMERICAL YALUE FROM TABLE
UNMARKED CROSS SECTIDNS, ANGLES AND T VALUES ARE CALCULATED FROM THE QUANTITTES GIYEN BY THE AUTHORESY.

GAMMA + PRCTOM =——3> OELTA++ + PI-

#

THETA
CM

30.00-
101.5C

K#Ll13.60-

128.50

#124.50-

i43.10

Wl43.10-

¥

]

180.00
0.0 -
36.90
34.90-
53.10
53.10-
GhHa 40
6da 40—
T« 50
78.50-
90. 00
G000~
161.50

#101.50-

113.60

#113.60-

126.90

kl26.90-

143,16

Blédeil-

¥
L]

LEd.00
0.0 -
2544

24 o4 0=
42.52

35.22-
53.56

43a65-
62.90

51.00-
Tl.51
0.0 -
2Ta22

24.40=
40e56

35.23-
59,20

51.0C-
Th.6T

040 -
36490

16490~
53.10

53.10-
GHe 40

66s 40~
18450

T8.50-
90. 00

90,00~

101.50

#101.50-

113,460

W1l13.40-

126490

¥126.90-

143,10

#143.,10-

L3
]

180,00
040 -
14.20

18.20-
25.10

25.10-
3l.80

3l.580-
346490

36,90~
53.10

S3.10-
66440

6. 40-
78.50

78.50-
90.00

490,00~

101.50

101,50~

113.560

Hlh3.60-

125.90

ad

(¥ > 0.35 GEVI

DIFFERENTIAL CRO55 SECTION

{MESON)
LAB

¥ S2.24-
1.7

B T3.32-
Bd.22

¥ B8B.22-
110.5

#110.45-
168C.0

0.0 -
17.85

¥ 17.85-
2644

¥ 2644
34,16

4 34.16-
41492

¥ 41a52-
5Ca.1%

W 50al5-
59.47

# 5647~
Tu.81

W TO.B1-
85462

# B5.62-
l108.0
Bl0B. GO~
180.0
0.0 -
14.BD

11.13-
2156

16227
2T.595
204 %6~
33.53
24.22-
319.01

J=0 =
13.67
11413~
20.1%9
1&a27+
30.57
24a22-
4U.22
0.0 -
17.0%

A 17.09-
25.34

W 2534~
32.77

H 32.77-
40.27

¥ 40.27-
49a24

¥ 4B.26-
57. 36

¥ 57.36-
68251

H &Ha.51~
83.20

¥ 83.20-
105.7
W1l05. T3
L40.0

el

CF]

el

¥

MU BARN/GEW*HZ

<4.00
<3,00
€3.00
£3.00
59.8
1%.7

14.9

G LU
5.00

SUadd

SIG/D T

+=5.563
+—3.99

+-3,%3

+=3,15
+-3,15

+-3,15

+—6.00
+=6,00
=4, QU
+—4%a QU
=4, LU
+=2840
+=21.0
+—1,53
+=1.80
+-5.89
i B2
3,23

+=2.59

#=l.t2

+=2+59

3 = VWALUE READ FROM OTAGRAM

{0 51G/D T

(CONT TNUED)

1#(5—MExT k2

MU BARW¥GEV#%2

T E
<17.5
<17.5
<175
468,
156,
117.
€36.9
4942
18.9
2446
24abs
CZhats
24ab
697 .
335.
138.
5le&
43.0
468
365,
4440
1648
475
166.
4243
2640
<1641
<1643
<360
1643
7640

<26.0

P = PRELIMI

AMGLES ARE IN DEGREES3 CM AMD LAB ARE CENTER-OF MASS AND LABORATORY SYSTEM; E*

+=44 .0
+=30,.7

=307

+=24.5
+rZhat

+=2446

+~5)1ab
+-5la6
+=3Ga b
+=34.4
=34k
=262,
=196,
=32.T
+—le.8
+-59,1
+—45.b
+=32.5

=260

+=16.3

=260

NARY OATA

= CM EMERGY.

D SIG/D OMEGA (CM)

MU BARM/STERAD

¥ <.400

& <300

A <a300

# <.300

¥ B.50 +~.800

2,50 =, 500

¥ 1.50 +—, 500

B €.000

¥ 800 400

B 600 *=,400

¥ 400 +-a 400

# <400

¥ C.400

¥ <W400
8,32 *=.6%0
5.5% +—, 854
2a28 +—, 5469
« 54 +o o 569
«T12 = .559
5a43 +=3,60
5.82 3,13
+Tal €=,522
+ 268 #—a 268

i B.00 +=1.00

® 2,95 =700

# 650 +=4 5040

# 400 = 400

# <. 250

F <250

& <.400

# 250 +—, 250

# 400 bt 1]

# <.400

A 10.4 +=1,20

# 8,50 +=1,00

¥ 3.80 +=.800

# 3.00 +—4 500

¥ 500 +—, 250

# <.190

4 <.100E QO

¥ {120

# <.100E Q0

§ <.100€ 00

® <.100F 0O

REF

28
28
23
24
28
28
28
28
28
28
28
28
28
28
2R
28
28
28
28
34
36
6
36
28
28
28
28
28
28
28
ZB
28
28
28
28
24
28
28
28
28
28
2B
28
Fq:]



Gl

Cit5: GAMMA + PROTOH --> DELTA++ + Pl- (K > 0.35 GEW} (CONTINUEN)
K21 0.9383 GEV
M3z 1.2340 GEV
MG: 0.1396 GEV
DIFFERENTIAL CROSS SECTION
K E+ -1 THETA [MESON) D SIG/D T D STG/D TYH(S—Me*2hex2 D SIG/D OMEGA {CH) REF
GEW GEV GEY*®2 M LAB MU BARM/GEV®%Z MU BARN®GEY®%®2 MU RARN/STERAD
l.80 — 2.50 2419 ———— #128.%0~
143,10 wmemm ————— ———————— # <.120 28
#143,10~
166,00  —--—  —reeeen ———mm # <, 1008 0o 28
# 0.0 -
€.1000 mmmme e H 42,0 =4, 00 611, +=60,1 e 2a
¥ 0.1000~-
0.20080 = —_—— § 19.0 +=&.00 286 +=40.1 000 mmmmm——— 28
# C.2000-
0.3000 s————-~ ————— # t.00 +=-3.00 105 +=-45.1 00 memmm—mee 2B
¥ 0.3000-
044000 m————— e ¥ <1.00 <15.0 e 28
4 0.4000-
05000 === ——— W <1,00 <1%.0 mme———— 2R
2.80 2.48 N 0.0 - 0.0 - 0.0 -
0.0200 1.60 2.870Q W 1T.2 +-3.20 475, +-88,7 5,36 +-.998 212
¥ 0.0200- 1.60~ 2.87-
U=0600 13.88 5.258 ¥ 23.86 +=2.20 652 =607 T30 4=, 5686 212
¥ 0.0600- 13,88~ 5,26-
0.1000 18.13 6.882 ¥ 9. 70 +-1.90 268, +-52,5 3,02 +-.552 212
§ 0.1000- 18,12~ e BB-
0.200C 25.93 5.919 H Ba&G +=-1.00 232.a =276 2e62 +=,312 212
4 0.20600- 25,53~ S.G2-
0. 3000 3l.98 12.33 ¥ 3.3G +—a &TU 9lat +—~18.%5 1.03 +~a 209 212
¥ 0.3000- 31,98~ 12,32~
05000 4laT4 16,35 4 1450 +-4320 41.4 +-9.11 o468 +-.103 212
# 0.5000- 41474~ 16435-
1.000U 60.60 24,81 # 510 +-.130 14,1 +=1,50 159 *- . 405E-01 212
# 1.0000- 60,60~ 244 81-
440000 180,00 180.0 ¥ 110 =, 300E-01  3.04 +-.828 »343E-014-29356-02 z12
2.50 — 3.50 2452  —m-me § 0.0 -
LB.20 =m—m= emmeeen e ¥ o111 +-1.00 28
# 18.20~
25.10 ——- memmmmee e - # 3.20 +~ 4 80D 28
¥ 25,10~
31.80 —— e e # 1.80 +=.700 28
# 3l.HG-
39450  ———m= R et ——————— ¥ .800 +-,500 28
¥ 36.90~
53,10  =====  —memeee e § <200 28
¥ 53,10~
66,40 e mmmmmeee e # <.1DOE L0 28
H G640~
TH.50  w==e = smeemmee e # €.150 .28
4 TA.50~
90.00 e — # <120 28
¥ 50.00~
16150  ===== = ceseeme——— e # <.BOCE-01 28
¥1G1.50~
113.£60  ===== = ——mmm——— e ¥ <aBOOE-G1 28
#113,60~
124,50 ————— —————— e ¢ <.100E 00D 28
¥126,50~
143,10  ~==-= T —— e ¥ <aB00E-01 4]
#143,10~
180.00 e — # <.100F 00 28
4 0.0 -
fs1000 mmmames m———— N 25.0 +=3, 010 T29a =874 0 me—mem——— 28
% 0.1000-
0.2000 mm e # 8,00 +=~3.00 233, +-at.4 —— 28
£ 0.2000-
0.3000  ~-—--- rmm W 2,00 +-1.00 58,3 »=29,1 e 28
¥ 0,3000~-
04000  memee ————— # 3,00 +-3.00 87.4 +=BTe4  memeemee 28
¥ 0.4000-
Ge5GO0 —mmeme e # <3.00 <BT.4 e 28
3.50 - 5.80 301 - i 0.0 ~
18420 em—— e eemmea e ——— # £.80 +=. 800 28
¥ 18,20~
25,10 - e ——m—me # 1.70 +-.500 28
# 25,10~
11,80 —— et et - ¥ .500 +—4300 28
# 31.80=
36,90 ———e mmmemeee s 4 €1.00 28
¥ 36490~
53,10 mam—e mmme ——————— # <.1G0E 00 28
4 53,10~
66040 ——— ——— —————— # <.100E 0D 28
W B6.40~
18,50 ——— e e # <. TOOE~01 28
# 18,50~
90.04 wmmem mmmeee e 4 <.TOOE-01 28
4 90,00~
101,50  =———— - e e # <. T00F-01 28
#101.50~
113,60 —omem ————— e ¥ <.TOOE-01 28
#113,60~
12650  ~==em  mmeee —— mmmmema- # <,700E-01 28

# = NUPERICAL VALUE FROM TRBLE

UNMARKED CRO35 SECTIONS,

ANGLES ARE TN OEGREES; CM AND LAS ARE CENTER-OF MASS AND LABORATORY SYSTEM;

@ = VALUE READ FROUM DIAGRAM
ANGLES AND T VALUES AARE CALCULATED FROM THE QUANTITIES GIVEN 8Y THE AUTHOA (ST,

P = PRELIMINARY DATA

E* = CM ENERGY.



52

C1l5: GAMMA + PROTON ——> OELTA#+ + PI- {K > 0.35 GEVI {CONT TNUED}

M2: 0.9383 GEV
M3: 1.2360 GEV
43 0.1396 GEV

OIFFERENTIAL CROSS SECTION

K 34 -T THETA LIMESON} 0 SIG/O T {0 SIG/D TI#{SaHEeZjer2 D STGSD OMEGA {CHi REF
GEY GEY GEY#¥2 cM LAB MU BARN/GEVE*2 MU BARN®GEY®*2 WU BARMN/STERAD
3,50 — 5.80 31.01 —m——— #126.50~
143,10  ~~=-- — ————— ¥ <+ TOOE-D1 28
#l43,.10-
186,00 —_—— e ——— # <.TODE-D1 28
# 0.0 -
0.1000 ——— —_——— #1040 +=3,00 632, +-190, 00000 =mm——eee 28
A 0,1000-
0.2000 2 =————  ==--= # 5.50 +-2.00 348, +-126. ————— 28
# 0.2000-
0.3000 ———— —_—— # <3.50 €221, ——————— 28
# 0.3000-
Ge%000 mmm mm——— # <3.50 <221. e 28
4 0,4000~
0.5000 ———— ——— # <l.u0 €63.2 ————— 28
4 .50 31.05 $ 6,251 159,97 119.1 & »3L14E—Ql+=,3P0E-D2 224 +—4 271 W lTHE-0 14—, 213E~02 105
$ 6h.8411 L&0.75 121.1 4 +4bHTE-0l¥—.560E-02  3.33 +—. 399 - #2861E-01+—.314E~02 1056
§ 5.9741 169.07 L4 a5 @ +5B9E-0L+—,490E-02 4420 +=2349 «II0E-0 14—, 2T4E-D2 105
4,70 3.1L ¥ 0.Q0L5- Q.4 - 0.0 -
0.0200 5.72 L.720 ¥ 5.90 +=1, 40 459, +~109, 3.48 +=-, 825 212
¥ 0.0200- SaT2~ i.72-
0. 0600 10.19 34070 * bo40 +=1,20 498, +-83.3 3.77 +=, 707 212
# 0.0600- 10.19~ 3.07-
0.1000 13,24 3.995 # 3.40 +=a BOD 264, +=62.2 2.00 +=, 471 212
# 0.1000- 13.26= 3,99
0. 2000 18.84 5,708 4 1.60 +-. 400 140 . +=31.1 1.06 +=,236 212
# 0.2000- 18,84~ 5. 71—
0.300U 23.16 Ta046 # 1.50 *=a 340 117. =264 8B4 +=.200 212
# 0.3000- 23.16- Te05-
0.5000 30,07 9,228 # 300 +=a140 23.3 +=10.9 177 4=, B2BE-01 212
i 0.5000- 30.07- G 23~
1.0000 43.08 13.52 # .140 =, 500F-01 105 +=3,89 «B25E-014—. 295E~01 212
# 1.0000- 43.08~ 13.52-
7.7000 180.0C 180.0 # L600E-0Z+=.400E=02 (4467 +=.311 «I54F—024~, 236E-02 212
5.00 3420 # 0.DOL7Y 0.64 1868 # <l2.0 <. 106E 0% <T.H0 82
# U,005¢ 2442 « 1069 #1022 +=1,50 834, +-1132, Bakh +=-.950 a2
# 0.0101 .78 1.104 #10.9 =1.60 G404 =141, be91 +=1.01 K
# 0.020L 5455 l.622 # 10,7 +=1,60 3424 +=141a 6. T8 +—1.01 82
# 0.0399 157 2,332 # 7.90 +=1,20 695, +=1064 5.01 o 760 B2
# 0.0701 10466 3,122 4 5,77 =, 860 508, =757 .66 +=, 545 Bz
# 0.1500 15.76 4,614 W 2.64 = &G0 232, +-35,2 lebT +—,253 8z
# 0.2500 20435 6,004 # lalk =.170 100. +~15.0 .722 +-,108 a2
¥ C.4000 25.86 7.673 ¥ o478 +-, T20E=-01 4241 +=b6.3% +303 =, 455E-01 82
¥ 0.6000 31.83 9,522 # .280 +=,420E=-01 24.6 +-3.70 17T -, 266E-01 82
530 3.29 $ 7.b6483 142.76 74.66 A L390E-D24—,120€-02 0.386 +=.119 « 264E=024—,813E-073 105
$ 7.8923 14B.51 A9.78 G «STOE-02+=.160E-02 Ua564 -, 158 + 386E-02+-,108E-02 105
$ B,0723 153,51 99,94 D +660FE-02+—.160E-02 04653 +=4158 « 44 TE=D24=, 108E-02 10%
§ B.2053 157.8% 1100 # ol40E-Dl4~,2Z30E-02  1.38 +-.228 JO4FE-D2+-.156E-02 105
$ 8.3063 161.79 120.3 i J191E-0l+-.380E-D2 1.89 +-4,376 «129E=014—, 258E-02 105
$ B.3753 165,04 1295 A »314E-01+—.2H0E-D2 3411 +=. 277 2213F=014+-,190E-02 165
$ 8,4283 168,12 139.0 d «I00E-Ql+-.410E-02 2.97 +=a406 « 203E-D14+~4 2TAE-02 105
5 8.48812 173.05 1553 A +IAGE-01+—.490E~02 3.80 +=a4B5 «260E=014-,332F-02 105
a,00 3.99  # 0.0011 Ox4l »9700E-01 # 2.18 +=,750 491. =169, 2.35 +—s 809 82
# 0.G01% Culé #1741 i 2.94 +=,790 663 +—178. 3.17 +—,0852 3}
40,0035 L. 60 » 3730 # 3,62 =, 580 Blé. =131, 3.50 +-.625 a2
W 0.0043 1.82 +4283 W oa,al +=.650 971, =146, 4465 —.701 a2
# 0.0052 2.05 «4813 ¥ 4.26 =, 680 60, +=153, 4a59 +—, 733 a2
# 0.0062 2.27 +5338 ¥ 4.51 +-a 680 0.102€ 04+-153. 4,86 +-,733 82
i Q.0101 2.99 «7027 # 4,33 - o650 976, +=l4ha 4.567 +=,70L 82
¥ 0.0198 4,28 1.007 # 4433 +=. 650 376. +=14ba 46T #=.701 82
¥ 0.4376 5.57 La g4 ¥ 3.71 ++. 5460 B36. =1264 4,00 +=,5604 B2
§ 0.0688 Bal2 1,912 # 2.%4 +=,320 482 *~T2al 2.31 =, 345 82
¥ D.1520 12.13 2,860 # 1.05 +=a 160 237, =3h.1 1.13 +—al72 B2
# 0.2460 15.44 3,655 k479 -, T20E=01 108, +-16.2 +516 +=, TT6E~(Q1 a2
# 0.4010 19.79 Hheb96 # 237 +=,360E-DL 53.% r=B.11 <255 = 3HBE-01 a2
¥ 0.6020 24,32 54798 o113 +-~,1TOE-01 25.5 +=3.8% w122 +-.183E=01 p2
# 0.8010 28.13 64739 ¥ 104 =, 160E-01 23.4 +=3.861 w112 —.1LT2E=-01 az
¥ 1.0350 32.08 1730 A &B80E—014—,100E=01 15.3 +-2.25 + 733E-014—4 10BE~O1 a2
11.00 LTS % 0.0009 0+ 45 »90T9E-UL W 1,81 ¥=.270 771l +-115. 2476 —L 412 62
4 0,001 0.43 +l676 # l.30 #=,200 5544 +—85,2 1.98 +-,305 82
# 0.0018 | Y «2576 ¥ 2,70 +=,400 04115E 04+=~170. 4,12 +=,610 az
W 0.0058 1.89 »3BL0 # 2.54 =, 380 0.108E O0&4%=14624 3.87 +=,5T9 82
# 0.0084 2430 4650 ¥ 2,14 +=,330 9294 +=141. .32 +-,503 a2
¥ 0.01l14 2.72 » 5490 # 1.83 +=,270 780 +=1154 2479 +=a412 az
¥ 0.0201 EN Y « 7384 W 2410 +=,1310 895, +=132, 31,20 =, 473 82
# 0.0400 5.20 1.0581 # 1.69 #=,250 720, +~=107s 2.58 +=.381 B2
k¥ 0.,0705 6292 1.401 W 1.19 +-.180 507. +=T6.7T 1,81 =274 82
¥ 01500 10.13 2.052 W 459 -, 690E-01 196. +=29,4 2 T00 +=,105 82
# 0.2490 12.08 2-653 # 2226 +=,330E-0L  96.3 t=14,1 Pl +-o,503E-01 [: P
# 0.4000 16,60 3,377 # 107 +—, L60E-OL 456 +=6.82 #1613 =0 244E~01 a2
# 0.6010 20.39 4.163 ¥ 2Bl2E-014-.122E-0L 34,6 +=5.20 «124 +— ., 186E~01 82
# 1.0000 2het1 S5.428 # .35 F-014-.530E=02 15.0 +=2.26 »535E-0 14—, 808E-02 az
16,00 5.56 4 0.,0010 0,50 .B40BE~01 # 596 +=,850E-01 537 +—B0.2 1.35 +—, 202 g2
# 0.0010 0.51 « §63HE-(1
- 0.,0006 t= Da27 +-,454%E-01 ¥ T340 +-,600E-D1 ebT. +=54,1 1.68 -, 136 126
# 0.0026 1,00 L1690 W o.809 +=,122 729, +=110, 1.84 —. 277 B2
¥ 0.0028 1. 04 1762
+- 0.D022 +— 0u.4k8 +,81T9E-C1 # .H10 +=,500E=-01  730. +=45.1 1.8% —.112 128
i 0.0097 2.07 »3487 ¥ 982 +=.133 B85. +=120. © 2623 +—,1302 a2
# = NUMERICAL VALUE FROM TABLE 8 = VALUE READ FROM DIAGRAM P = PRELIMTMARY DATA $ = FOR DETAILS SEE REFERENCE

UNMARKED CROSS SECTIOMS, ANGLES ANC T WALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHORTS) .
ANGLES ARE IN DEGREES: CM AND LAE ARE CENTER—OF MASS AND LABORATORY SYSTEM; E% = CM ENERGY.



M2: 0.9383 GEV
M3z 1,2360 GEV
#4: 0.129& GEV
L8 E*
GEVY GEY

16.00 5abé L]

]

—

#

L]

#

H

]

L)

L]

¥

]

¥

3

L]

#

3

L]

L3

¥

¥

L)

L3

L]

]
¥Z2: (0.,9383 GEY
3z 1,230 GEV

3
¥4: 0,13986 GEV

-7
GEVE®Z

#  0.0009
¥ 0.,0010
0010+~ G.0006
¥ 0.001L
¥ 0.001%
¥ C.0016&
# U.0017
4 0.0026
# 0.0028+- Q.U022
¥ Q0.0035
# 0,0038
A O.00a2
¥ U.0050
# 0.0052
¥ U.0058
¥ 0.0062
4 0.0084
¥ 0.0097
4] - G.0200
¥ v.0lul
§ 0Q.0101
¥ 0.0015 - 0.0200
¥ 0.,01ll%
£ 0.0134
0140+- 0.0060
¥ 00176
W Quuiva
¥ 0,0201
¥ 0.0201
¥ 00,0212
# 0,0376
40,0380
# 0.03956
¥ 0.0399
0200 — 0.0600
02
¥
0
0
1]

® T W

=

Cll5:

=T
GEvE*2

0.0134
00140
0.0060 =
Da0178
0.0212
0.0280
0.03%6
0.U694
0.0770
0.0991
0.1450
0.1490
0.2490
0.39590
04000
05970
0. 7960
0.6000
0.99%0
1.0000
1.2900
1.5000
1. 5800
2.0000
2.Q000

CLll5:

K
GEV
11.00
16.00
1a.00
2,00
8.00
11.00
8.00
16.0G0
16,00
8.00
11.00
6,00
5.00
B.00
11.00
8.00
11.00
16.00
2aBU
500
B QU
4.T0
11.00
L&.00
16,00
16.00
A.00
5,00
11.00
14.00G
8.00
14200
1600
5.0uL
2.80
4.70
11,00
la80 — 2.50
2.50 - 3.50
350 — 5.80

NUMERTICAL VALUE FROM TABLE

GAMMA + PROTON —>» DELTA%+ + PI-

53

OIFFEREMTIAL CAOSS SECTION

THETA {MESOMI

C#H

2et4
2450
0,55
Z2.81
3.09
4.16
4.25
54 b4
5254
6. Th
8.28
8428
16.71
13.58
13. &0
L6.b3
19.23
15.28
21.57
21.5B
24455
26451
27.22
Q.71
M,.TL

LaB

«4122
¥.3000
*=2932TE-01
w4 Th4
.52148
#.T00Q
- TL6T
=-951é
#l.000
1.139
#1400
1.399%
1.812
2.301
#2.300
2.824
3.271%
#3.280
1. 680
#3.680
#4.200
4.551
#4680
¥5.300
G.303

T D I T O T AR W W W R EETEREEMERERE

GAMMA + PROTON ——> DELTA#+ + PI~

oD SIG/D T
MU BARN/GEY#%2
1-16 +=.170
1,07 +=-.700E-GL
l.u5 =160
« 500 €=.135
660 +=.300E-01
»682 +=.102
s & BE +-,TIVE~UL
« 420 +—-, 200E-01
326 +=.490E-0L
« 169 += . QUUE-DQ2
«182 +-. 2T0E-U1

«96BE~-01+-.150E-01
«65TE-O1l+=.T20E-02
»600E-014-.300E-0Q2
w4 J2E=UL+- 420F~02
v2B3E-01+-.25QE-02
v2T4E-014—-. 160E-D2
~» 1 TOE-01+4-,500E-D2
+150E-01+-. 1UOE-02
4 B0E-0G2%~, 4QUE-D3
W 2556-02+=.9B0E-02
«20UE-02+-4300E-43
« 330E~034+=.900E-04
« ISQE~O03+-, FULE-G4

{K > 0.3% GEV)

{CONTENUED)

ML) BARN¥GEV*$2

0.105E 04%-153.

965,
947 .
211,
595,
615,
438,
379,
294 .
152,
164%.
AT.3
59,2
B4l
42.5
25,9
24, T
15.3
13.5
4.372
2.30
1.80
0.297
d.318

1K > §.3% GEV)

OTFFERENTTAL CROSS SECTION (T DEREWNENCE])

2.00 GEV < K < GEV 16.00

E#
GEV

Gubd
S« 56
5.56
3.9%
1.99
Gakd
3.20
he56
556
399
4abt
3.99
.20
3.99
4eb4
3.9%
4,89
5586
2.48
3.20
3.99
i.11
Galith
5945386
5. 56
5.56
3.9%
3.20
Y4464
5.56
3.99
G, 00
5,04
3.20
2448
3.1
4ot

2,06 — 2438
2.3 ~ 2.72
2.73 - 3.43

i = YALUE READ FROM DIAGRAM

+=53,1
+=l144a
122,
+=2Tu
+-21.9
+=55.8
+=18.0
—4h . 2
+=A.11
#=2443
+-13.5
=549
+-2,TO
+=3.79
+=2.25
=144
#-4,.51
+-.901
+-.361
t=3.43
+=, 270
+-,811
+—:811

(CONTINUED)

{0 SIG/D Tis{5—M*e2) %%

E-01
E~g1

P = PRELIMINARY DATA

D SIG/D OMEGA [CM)
MU BARNSSTERAD

2e63 +-.3856
2a%3 +-.159
2.38 +-, 383
2.04 =306
1.50 +—.5081E-01
1.55 =271
1.10 -, 166
LT . 454E-01
« T40 —~alll
« 384 +—a 204E-01
«4l3 #=a&513E-D1
«220 -2 340E-01
+ 149 +—,163E-01
+ 138 +—.6BlE-Q2
107 +-.953E=02

e 6% 2E=01+=,H6TE-02
a§22F-01+-4 363E-02
3B6E-01+-.112E-01
«J40E-D14~.22TE-02
« 109E-01#=.908E-03
«5T9E-02+-.862F-02
+454F-024+-,6B1E-07
e THOE-GI+—, 204E-03
« TOLE=0T4+-, 2N4E-03

S 0 S1G/D T (0 STGAD TI®{5—MEx2]wak? REF
GE V%2 MU BARN/GEVES2 M) BARN*GEV®*2
21.52 # la.81 +=.270 TTl. +=115. 82
30.50 H «596 +=,BOGE-01 537. +-0Da.2 az
30.90 H o «T&0 +- H00FE-01 66T, +=54,1 126
15.89 K 2.18 +=.750 491. +—1la9,. a2
15.99 B 2.34 +=. 790 663, +-17TB. az2
21.52 ¥ 1l.30 +=4 200 55k +=B85.2 a2
10.26 # <l2«0 <a106E 04 B2
30.90 H .BUTZ +=s122 129, +—=110. B2
30.90 H .Bl0 +—.500E-01 T30. =451 124
15.89 LYY +=.580 a16. =131 az
21.52 4 2,70 b=, 400 +115F 04+-170. B2
15.89 W 4.3l =650 371, +-1l46. az
10.26 # 102 +~1.50 894, +=132, 82
15.89 ¥ 4.26 +~a 880 G40. +=153, B2
21.52 # 2254 +=~, 380 »10BE Q4+-162. B2
15.8% # 4.51 = 680 »lU2F 044-153, az
2l.52 W 2.18 +-~. 330 929, +=141. ez
30.90 ¥ 982 +=.173 885 +=120. a2
6413 H LTa2 +=3,20 4754 +-88.3 212
10.26 # 10.9 +~1.60 960 =141, a2
15.89 KB 4,33 *+~.650 STk +—laba B2
9.70 # 5.50 +=~1.40 459 +=109. 212
21.52 # 1l.B83 +=,270 T80, +—115. a2
3D 90 ¥ l.16 =, 170 »105F O4+-153., a2
30.90 # l.07 +~.TOOE-01 965 +=63.1 126
30,90 ¥ 1.0%5 +=~, 160 4T, Ll BTN az
15.89 ¥ 4.33 +~, 650 976 =146, a2
i0.26 #10.7 +=~1.60 942, +-141. B2
21-52 4 2.10 +~,310 B95. +=112, B2
30.90 A 900 +~.135 81l =122, B2
15.89 ¥ 3.7l +~,55640 Bi&. +=12ha g2
30.90 # 2660 +~.300E~Q1 595. +—27.0 12&
30.90 # 682 +—~a 102 615. —91.9 g2
10.26 # T-50 +~1.20 495, +-106, az
6413 ¥ 23.6 =24, 20 652, +-60.7 212
9.70 N 6.40 +~1.20 498. +=93,13 212
2l.%2 # l.69 +=~. 250 T20. +-107. B2
44286 = 5457 # 6240 +~4,00 631. +-60.1 28
55T = Tatah # 25,0 +~3.00 729, +—87.4 28
Tattb —=11476 # 10.0 +~3,00 632, +-190. 28

UNMARKED CROSS SECTIDNS, ANGLES ANC T WALUES ARE CALCULATED FROM THE GUANTITIES GIVEN BY THE AUTHOR(S).

ANGILES ARE IN DEGREESS

CM AND LAB ARE CENTER=DFf MASS ANO LABORATORY SYSTEM;

E# = CM ENERGYa

REF
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C115: GAMMA + PROTON ——> DELTA++ + PI1- (K > 0.35 GEV) {CONTINUED)
M2z 0.9383 GEV
M3z 1.2360 GEY
F4: 0,1396 GEY
OIFFERENTIAL CROSS SECYIOGN (T ODEPENDENCEN
2.00 GEV < K £ GEV 16,00
=T K E¥ $ D SIG/D T D SIGFD Tik{5—Meu2])+w2 REF
GEY**2 GEY GEY GE ve*2 WU BARN/GEV®¥Z W) BARMEGEV#®Z
¥ 0.0688 8.00 3.99 15.89 4 2414 +-.320 482, +=T2al 82
¥ B.069% 16.00 EREL 30.90 K 486 +—. TA0E-0O1 4384 #-65.8 B2
H 0.0701 5,00 1,20 10.26& W 5.77 =, B60 508. *+~T15.7 82
# Q.0705 11.00 4otk 21,52 # 1.19 +=2180 507. »—T6.T a2
¥ 0.0770 16.00 5456 30.90 ¥ o520 -, 200E-01 379. +—=18.0 126
# 0.0600 - 0a.l000 2.80 2.49 6.13 H 9.70 +=1.9U 268 *=52.5 212
4 0.0600 - G.1000 470 3,11 9.70 # 1.40 +-.04Q0 2y o ~62.2 212
¥ 0.0991 1600 S 58 30.90 B L3204 +— 4 50E-]1 294, —h4 .2 B2
# 0.14%0 lo.00 5«56 30.90 ¥ w169 +— 4 S00E=D2 1524 —8.11 12&
¥ 0.1490 l4.00 5.56& 30.90Q ¥ o.l82 +=.2TOE=01 lbd, =24.3 [ 4
4 0.1l000 - 0,2000 1.80 - 2.50 2206 = 2436 4,26 - S5.5T7 # 190 +=4200 2864 +=60.1 28
# 0.l000 - 0.2000 2.80 2.48 6413 ¥ BadD +-1,00 2324 +=2Te6 212
¥ 0.1000 - 00,2000 2+50 - 3,50 2.3 - 2.73 5,57 — Ta45 ¥ BalOD +=3.00 237, =Tt 28
¥ 0.1000 — 042000 3.50 - 5,80 2.72 = 3,43 Ted5 —lleTe # 5.50 +=2.00 348 +=126.4 28
¥ 021000 - 0.2000 4a TG 3.11 9. TG ¥ l.80U +—: 400 1404 +=31.1 212
¥ 0.1%500 5.00 3.20 10.26 4 2ub% +=.400 232. +—35.2 8z
4 0.1500 11,00 b bl 2152 K 459 +-u690F-01 196« =29.4 g2
# D.l520 8400 3.99 15.89 # 1.05 t—. 160 237. =36, 1 B2
¥ D.2460 8.00 3.99 15.89 o579 +-.T20E-01 108. =16.2 82
¥ 0.2450 11.00 LY L] 2l.52 4 226 +—.330E-01 9643 *=14a1 a2
¥ 0.2490 16.00 5.56 30.90 H «960E-U1+—4150E~01 87.13 +—13,5 a2
4 0.2000 - 0.3000 1.80 - Z.50 2.06 — 2.36 4.26 - 53«57 # T.00 +=3,00 105, +=45,.1 28
¥ 0.2000 - 0.3000 2.80 2448 6413 ¥ 32,30 +=.670 91.1 +=18.5 212
¥ 0.2000 - 0.3000 2.50 — 3.50 2.36 - 2,73 5457 ~ Taé5 § 2.00 *~1.00 58.3 +=29.1 z2a
# 0.2000 - 0.3000 3.50 - 5,B0 2,73 ~ 343 Ta45 ~11.76 ¥ €3.50 <221 28
# 0.2000 ~ 0.3000 4«70 1,11 9.T0 ¥ 1.50 +=. 340 117. =264 212
# 0.25%00 .00 3.20 10.26 ¥ lala . 170 100. +—=15.0 a2
# 0.3000 — 0.4000 1.80 — 2.50 2+06 — 2,34 Ga2b = 5.57 K <1.00 €15.0G 28
¥ 0.3000 - 0.4000 2.50 = 2.50 236 = 2.73 B.BT — Tett5 # 3.00 +-3,00 AT o & =87 .4 28
i 0.,3000 — (.4000 3.50 - 5.80 2.73 = 3.43 Tet5 =11.76 ¥ €3.50 <2Z1. 28
¥ 0.3990 15.00 5«56 30.90 H «65TR-01+—uT20E~02 59.2 +ebe k9 az
¥ 0.3000 - 0.5000 2.80 2ait8 6.13 # 1a50 +=.330 Hlatt +=9,11 212
4 0.3000 - 0.5000 4.T0 3.11 9.70 # 300 +=-.140 2343 +=10,9 212
4 0.4000 5.00 3.20 10.26 # .78 +—oTZOE-01 4241 6. 34 Bz
# 0.4000 E1.00 4ub4 21.52 W 10T +=.160E-01 45.6 +=5.82 a2
¥ 0.4000 16.00 S5abb 30.50 ¥ +500E-014—+300E-02 Ghel +=2,T0 126
¥ 0.4010 8.00 399 15.89 ¥ 237 +=u360E-01 53adt +—A,11 B2
# 0.4000 - 0.5000 1.80 - 2.50 2.06 = 2.36 4e26 — 53.57 W <1.00 <15.0 24
4 0.,4000 - (.5000 2.50 - 3,50 2.36 = 2,13 557 — Ta4d A <3.00 <BTed 4]
§ 0.4000 - {,5000 3.50 — 5.BO 2.73 = 3.43 Tehd —1laT6 # <1.00 €63,2 28
¥ 0.5970 15.00 5.56 30.90 ¥ L4T2E-0Ll+-.420E-02 4245 +=3,79 82
¥ 0.56000 5.00 3.20 10.26 ¥ 280 = 420F-01 2446 +=31,T0 82
# 0.6010 11.00 4o bidy 21.52 ¥ +812E-D14-.122£-01 4.6 +—5.20 az
# 0.5020 8,00 3.99 15.89 #1113 +—a 1TOE=Q1 2545 +=3,B3 az
# 0.5000 = 1.0000 280 Za48 6.13 K «510 +=,130 1441 #-3,59 212
# 0.5000 - 1.0000Q 4. T0 .11 9.70 4 140 +-.50E-01 13.9 +=-3,.89 212
¥ 0.7960 16.00 556 30.90 # +ZH3E-01+—.250E-02 25.5 —2.25 82
¥ 0.8000 16,00 Be56 10. 950 W +2T4E-0l+-,160E~-02 24,7 =Tladk 126
¥ 0.8010 8.00 3.99 15.89 K «104 +—. 160601 234 +=3.61 8z
4 029990 16.00 5456 30.90 # +1TOE-0l+~.5006=02 15.3 =i 451 82
# l.G000D 11.00 4y &4 21.52 # +351E-QL+-,530E=02 15.0 +=2+26 Bz
# 1.0000 16.00 5.56 30.90 # +150E-0l4—,100E=02 12a5 =901 12&
¥ 1.0350 8.00 3.99 L5.89 # «5BUE-0l+—.100E-01 15.3 +=2.25 a2
¥ 1.2900 16.00 5.56 30.90 # +4ROE-U2#-.400E~-D3 4,33 =361 126
# 1.5000 16.00 5.56 30,90 H +255E-02+=.3B0E-L2 230 +=3,43 B2
# 1.5800 16.00 5.56 20.90 ¥ +200E-02+-.300E~03 1.50 +=a 270 126
# Z2.0000 16.0Q 5.56 30,90 ¥ «330E-03+-.900F-D% «297 +—,011E~-01 126
# 2.0000 16.00 5456 30.90 ¥ «+350E-03+-.900E-04% «316 +—.811E-01 82
1.03 GEV < K < GEY  2.00
=T L3 E# 5 D SIGFO T {0 S1G/0 TI#{S—M&k2)*n2 REF
GEVER2 GEVY GEV GEVH&2Z MU BARNFGEY#w*2 M) BARNWGEW#EZ
0.0132 lalé 1a T4 .02 55.8 #=18.6 255 #=B5al 160
0.0132 1.1% 1.74 311 95.2 *=1246 475 *=562.9 160
0.0133 la24 1.79 3.21 68,3 +-13.9 3T0a +=Thal 160
0.01234 1.29 l.B82 3.30 Bl.7 +=13.0 479, +=T5.9 160
0.0134%4 1.09 1.71 2.913 6% 6 +=13.5 270. =563 160
0.0138 l.03 1.68 2.81 541 +=18.0 202, +=67.3 169
# 0.0 - C.0500 1,00 - l.10 labb - 172 276 — 2494 0 90.0 +=17.0 347 +=h65.6 248
0.0082 = 0,05807 100 - 1,20 labé — 1a77 2+THh = 3413 2.7 +~19.2 365. ~7%.8 28
0.0406 1.03 l. 68 281 108. +~=18.0 R0% . +=6T7.3 150
0.0438 1.09 1.71 2.93 128. +=l4.8 5354 +—&2.0 160
0.0474 Lalé 1.74 A.02 7856 =161 A46a +=T3,7T 180
& 0.0 = 0.1000 1.00 = l.lf 1e66 - 1.72 2.7 = 2.94 3 110. +=30.0 §24. =116 36
4 0.0 = 021000 110 = l.4&0 la72 = 1la8T 2.94 = 3.5]1 ¥4 82.0 +-2.00 432 —42.2 28
# = NUMERICAL VALUE FROM TABLE 4 = YALUE READ FROM DIAGRAN P = PRELIMINARY DATA

UNMARKELD CROSS SECTIONS, ANGLES AND T VALUES ARE CALCULATEO FROM THE QUANTITIES GIVEN BY THE AUTHOR(S).
ANGLES ARE IN OEGREES: CM AND LAB ARE CENTER-OF MASS AND LABORATORY SYSTEM; E# = CHM ENERGY.
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G115: GAMMA + PROTON ~=> ODELTA++ + PI- {K > 0.35 GEVI (CONTINUED)
M2: $.9383 GEV
®3: 1.2360 GEW
M4: O.1396 GEV
CIFFERENTTAL CROSS SECTION (T DEPENDENCE)

1.03 GEY ¢ K < GEY 2.00

=T K E# 5 oD s1G/0 T (0 S5IGAD THEIS—MER2 ) *%3 REF

GEV¥*2 GEY GEY GEV#%2 MU BARN/GE w2 MU BARN®GE ye®2
¥ 0.0 -~ 0.1000 1.40 — 1.80 1l.87 — Z.06 3451 = 4.26 # Bi.0 =600 697, t=5lab 28
2 .U - 0.1000 1.50 - 1.848 1-92 = 2.06 3.70 - 4.26 4 50.0 +—28.0 468, +=262,. 16
0.0511 1.19 1.76 3.11 66=5 +=10.3 332. =515 15C
040550 le24 1.79 3.21 3.9 +=11.7 5GH. +=63.5 160
G.0592 1.29 l.82 3.30 6.8 +=14.0 415 #=-A1,8 160
# Uw.0500 - (0.,1000 1.00 - 1.10 leb& — 1.72 2.T8 ~ 2.94 K 103. +=16.0 397. +=61la7 28
0.0066 - 0.1513 1.20 - 1.40 1.7T7 — l.87 3.13 = 3.51 Bla.0 +=0.%6 GH8 . +=40.7 28
Ge0481 - 0.1196 1.00 - 1.20 lebb — La77 2a76 — 3.13 68.1 =19,.1 283. +=79.2 2h
{.0904 104 l1.68 2483 100. t-B.04 382. +-13.7 140
G.0055 — Jah84% 1.40 - l.s0 1.81 = 1.97 3.51 — 3.8B 59.8 +=5,463 468, =040 28
Ja1000 1.09 171 2.93 Bo.2 +t-Ba(38 361 +=33.8 180
Us1099 1.14 1.74 3.02 The & +—Tatd 323. #=134,0 160
D.0047 - 0.2183 1.60 ~ 1.840 1.97 — 2.06 3.88 = .20 47.1 +=5.89 475, +=59,3 28
0.1203 l.19 leT8 3.11 61.9 +-5,.172 EL +-28,6 140
¥ 0.1000 - 0.1500 1.00 ~ 1.10 l.gé - 1.T2 276 = 2494 ¥ T4.0 t-16.0 285, +—6l.7 2R
0.1314 LaZd L+793 3.21 4Ba0 +-5,33 260 +-26.9 160
Ce 1431 1.29 l.82 3.30 3T 9 t=4.98 222. F=29.2 140
g 0.1000 - 0.2000 1.00 - l.10 Labh =~ 1.72 2eTh = 24%4 o 9B.0 +=28.0 378. +=108. £l
B L1000 - 0.2000 1.10 - l.40 1.72 - 1.87 2494 = 3.351 # 60.0 +=8.00 Ilb. +=42,2 28
¥ 0.1000 - 0.2000 1.40 - Ll.80 1.87 - 2.06 3.51 — 4226 4 39.0 +=56.00 33s, +=51.6 28
¥ 0.1000 - 0.2000 1l.50 - 1.8G la92 = 2406 .70 — 4426 2 39.0 +=21.U A6S,. +—1%6. L
0.0899 - 0.2304 1.00 - 1.20 Lottt = 1477 2.T6 = 3a.13 Bhet +=10.9 351. 1-45.3 28
# D.1500 - 0.,2000 1.00 - 1.10 lebt — 1472 2276 — 294 # 116. +=17.0 447, +—~55.56 28
O.il9 — 0.2953 1.20 - 1l.40 La77 = 1.87 3,13 - 3.51 4.0 +-T.00 199, —4U. 9 28
# 02000 = 22,3000 1.1U - 1.440 1.72 = L.8Y 2:94 — 3,51 # 40.0 +-7.00 211. +=36,9 28
¥ 0.2000 - (L3000 1l.40 - 1.80 1.87 - 2.06 3.51 - 4426 # 16.0 4. 00 138. —34.4 28
Q.2506 L.11 l.72 2.9 3l.2 -2, 3% 136, =10, 2 177
Uel6B6 = 0a34186 1.00 - l.24 l.86 = 1477 2afl = 3413 57.2 +=9.53 238. +-39.8 28
0-1513 - 0.36246 1.40 - 1.560 1,87 — 1.9%7 3.51 - 3.88 19.7 +=3.93 L54%. +=30.7 28
Ge2TU3 1.lé 1.15 3.06 23.5 +=2,16 112, ++10.2 177
0.2902 1+21 l.74 3.15 .69 +-2.78 4949 t-lda & 177
# 00,2000 - 0.4000 1.50 - 1.80 1.92 - 2.08 3.70 = 4,26 3 4.70 +=3.50 4440 +=32.7 kL
Us1844 - 04309 1.60 - 1.80 1.97 = 2.086 3,88 — 4.26 16.5 +=4.52 166. —45.6 28
Ue2304 — D.4399 1.20 - l.%0 1.77 - 1.87 3.13 - 3.51 22. 1 +-T« DD 129, #=40.9 28
# 043000 - U.4000 1.10 = 1.40 1.72 - 1.87 2:54 = 3.51 H 14.0 =600 13.8 +-131.6 28
¥ 0.3000 = 0.4000 Ll.40 - 1.8C 1.8 - 2,06 3.51 — 4,26 # 6.00 =L4.00 51s6 =4.4 28
U+2953 — 0.5410 La40 — 1.60 1.87 — 1.97 3.51 — 3,88 14,9 +-1.33 117. ¥=30.7 28
¥ 044000 - 0.5000 1.10 = l.40 1.72 - 1l.87 2:94 = 3.51 8 14.0 +=6400 73.8 +=3l.6 28
¥ 0.4000 - 0.5000 Ll.40 - 1.80 1.87 - 2.06 3.51 = 4.286 K 5.00 +=%a 00 43.0 =244 28
2 Qa4000 - 0.6000 1.50 - 1.8 1,92 - 2.086 .70 — 4a26 a 1e8H0 +=1.B0 16.8 +-16.8 kL]
0a3624 - Dub442 1.60 - 1.80 1la87 - 2.006 3,88 = 4.26 4.20 +#=2,223 42.3 +-32.5 2B
Oe# 399 — QuT208 1u40 - 1a60 LaBT = 197 3.51 - 3.88 <ha T2 €36.9 28
0.5410 — 0-B5B& 1.60 - 180 197 = 2,08 3.HA = 4420 2-59 +-2,. 55 26,40 +-256.0 28

CL15: GAMMA + PROTON ——> DELTA++ + fl- (K > 0.35 GEV) {CONT [MUET)

M2: U.9383 GEV
M3z 1.23480 GEV
M4: 0.1396 GEV

DIFFERENTIAL CROSS SECTION {RACKWARD PRODUCTIOMNI K > LUl GEV

K E* 5 - D SIG/D U THETA [BARYON) D SIGSD DMEGA {CM} REF
GEV GEY GEW#%2 GEV¥%2 MU BARN/GEY®#2 M LaB MU BARMY STERAD

1.01 la&T 2.78 0.126 48.2 +-3.28 #12G.0 2Ba2 #3,09 +-.210 177
1.03 L.6B 2.481 ~0.244 37.5 +—15.0 H 613 LT T #2.50 +~1.00 1&0
=U.040 25.5 +-13.5 i 90.5 268 #1.70 +-.300 1&0
0.075 S4e1 *=5.01 #1064 2T 4% #3.60 +-.500 160

100 — Lel0 ladd = 1e72 2u76 = 2.94 $—0271 — 0uCLT dé6.0 +=17.0 60«5 = BBul 1T7.3 = 24.9 .18 +-1.18 36
§=04171 - 0.067 ¥30.0 +=12.0 Tdal = 94al 213 - 26,2 2a08 +—.8130 28

$-0.171 - 0.117 371.0 +=22.0 Toel =100.2 213 = 2T.4 %a91 +—1.52 L

$=0.121 = 0.117 N47.0 =130 B3.5 =100.2 22.9 ~ 274 3,25 +-.099 28

$-0.07T1 - 0,147 #51.0 +=14.0 G0sB =106.4 244 = Z2B8.% 3.53 +=.968 28

t-0.071 - 0,217 &358.0 +=19.0 90,8 —11Z2.8 4% = 29.2 .01 +~1.131 kL]

$-0.021 = 0.217 #50.0 +~13.0 9B. 1l —112.8 25.8 - 29.2 346 =099 29

$ 0,029 - (0.267 #70.0 +=15.0 10545 —119.5 24.8 — 25.7 5.40 +=1.11 28

$ 0,029 — Ua31T7 @65.0 #=22.0 L0545 —126.T 26.8 = 29.8 4450 +=1.52 EL]

$ 0,079 ~ 0317 #83.0 +—14.0 113.2 —126,T7 27T.6 = 29.8 SaTh +=. 368 28

L.06 1.69 2487 d.211 42.5 +=2.58 K120 .0 291 #2.99 +-.180 177
1.08 1.70 2.91 -0.371 <B5.0 H 3A3.4 10.0 ¥ Cha 20 140
-0.214 24.7 +-17.8 # &0.5 17.8 ¥1l.80 +-1,130 160
0.010 274 +=5.486 ¥ 89.8 25.1 #2.00 +-.400 160
1.09 1.71 2.93 D.14% 4ha4h +-6,73 W105.8 2842 #3,30 +=,500 160G
LeD0 = 1420 1lab6 — 17T 2.7& — 3.13 -0.471 -~0.304 12.3 -Gk h # 0.0 - 3b6.9 0.0 = 1143 ¥.900 +=.400 28
={0.292 —=0.194 15.0 +-Gadd # 36459 - 53,1 10.8 - 16.2 #1.10 =500 28

=0,313 -=-0.082 17.7 =544 ¥ 53.1 - fhb.4 1543 = 20.0 #1la30 =400 28

# = NUMERICAL WALUE FROM TABLE T = VALUE READ FROM OTAGRAM P = PRELIMINARY DATA $ = FOR DETAILS SEE REFERENCE

UNMARKEL CROSS SECTLICNS, ANGLES ANC T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHORISH.
AMGLES ARE IN DEGREES! CM AND LAB ARE CENTER~OF MASS AND LABORATORY SYSTEM; E®* = CM ENEAGY.



MZ: 09303 GEV
P3: 1.2360 GEW
W4z 00,1394 GEV
K [

GEV GEV
laD0 = 1420 Lla6b ~ 1.77
1.13 L.72
L.14 1.74
.18 1.76
1.19 1.76
1.23 1.79
1.24% 1.79
1.28 1l.81
1.29 1.82
1.20 — La%0 1,77 - l.87
Let] = Lo60  LeB7 = L.97
160 - 1.80 L1.9T7 - 2.06

L.80 - 2,50

2.80
2.50 - 3,50

3.50 - 5.80

ANGLES ARE IN DEGREES;

2.06 — 2.36

2448
2.36 - 2.73

273 — 3.43

NUMERICAL VALUE FROM TABLE

CllL5:

OIFFERENTIAL CRDSS SECTION (BACKWARD PRODUCTIONI K >

GAMMA + PROTON ——> DELTA++ + PI-

S -

GEW®#2
2476 - 3413 —0.234
=0.155
]

0.003

GEVFeZ

- 0.030
- 0. 140
- 0.251
~ 0.383

-0.353

-0.184

Qw
0,207
=0.,337
~Qa
0.
0.
=0
=0.
0.
0.319
=D
=De
0.
0.373

3.21
3.28

3.30
3.13 - 3451 —0.418
—0.304
—0.194

0.030
Qs 140
0.251
=0.372
~0.227
-0.083
Q.061
0.207
0. 351
-0.338
-0.158
0.020
G.19%

351 — 3.88

3.688 = 4.26

4a26 - 5.57

Q57

156
103
264
320
131
147

304
104
189

—=De227
~=U. 083
~ Q.0Gbl
= 0351
- 0.495
= 0.640
—=0.158
- 0.020
= 0199
- 0.37%
- 0.557
- 0,735
04093
- 0119
- 0.232
- 0.547
- 0.759
~ 0.972

fal3 $=0.293

5.57 = Ta45

- 2. 707

—_—————

Tash =~11.76

9.32

F 0.

9.70
10+83

$=0.%248

PR A R QR

F=0a
a=0.
3 O
0.
U.192
Qe
0.
0.750

ofa2
- 6.272
o490
030
023
Q92

326
506

3 = YALUE READ FROM DIAGRAM

56

O SIG/D U
MU BARN/GEVH¥Z

+-6.81
+—6.01
+=6.581
+=3.53
<95.7
<18.9
+=6, 30
+=5e 20
<G4T T
*-14,0
=582
+-5.73
<56.3
£10.8
CEe Y
+-5,33
<4TaS
<15.1
€9.09
+=5,98
<3.00
<3.00
<3.00
<4, 00
+=5.00
+-5.00
€3.15
<3.15
<3.15
+=-3,15%
+—=3.15
+-3.15
€2.59
+=2,59
+-1.62
€259
<1.62
<lub2

8,85
177
288
40.8

2lad
27«3
17.5

15.1
252

16.0

6.98

10.0
18.0

3.15
4a T2
5429

2.59
l.62

H4.110

3.589E-014—. 490E~02
Ae 4HTE-QL+—. 56 0E-02
e A1 4E-014—. 380E-02
Ao 600E-024—.400E~02
Au3BGE-Q L 4—. 490E-02
A IDOE—0 14— 410E-02
da314E—014-.200E~02
s 191E-01+-.380E-02
e 140E-0 14—, 230E-02
e 6HEQE-UZ+—a LAQE~DL
3« STOE-02+—u 160E-02
4« 390E-024-, 120E-02

¥ 56,4 - THLS
# T8.5 — 900
X 9G.0 -lol.5
#101.5 —113.6

H
¥
#
[
W

[k > 0.35 GEV}

c

L]
k6
8
10
¥ 3
5
L]
#lo
# 3
# 5
We
#10
L]
W3
L)
o
0.0
A86.9
53.1
78.5
0.0

iloi.5

ERx TR BREEZTBERRETRELER X X

GEEREERE R ERXE X "R

0.0
3649
53.1
6Gedy
TH.5
90.0

Uad
16.9
53.1
66at
TR.S
90.0

0.0
169
53.1
6644
T8Ba5
90.0

0.0

0.0
35.9
53.1
G664t
T8.5
90.0

.0
36.9
53.1
ELEYS
T8.5
90.0

1
1
2
0.0

1
1
1
2
2
3
3

CM ANO LAB ARE CENTER—OF MASS AND LABORATORY SYSTEM;

{CONTINUED

THETA {BARYODN}

M LAR
1819 —
21.8 -
24.3 -
2643 —
2.9 10.0
0.0 17.9
9.0 25e%
50 28.7
2otk F.9
9.3 17.9
Ba3 25+6
4.2 29.1
2ol 9.9
8.5 17.8
Tab 25.8
Aok 29,4
le¥ 9.8
8.1 17.8
be7 25.8
246 29.6
= 36.9 0.0 =
= 53.1 1l.3 -
~ bbed lbe2 -
-~ 9040 23.3 -
=101.5 26,2 -
—113.86 28.T7 —
- 36.9 0.0 -
- 53,1 1l.5 -
- Gbbhett l6a5 =
= TB.5 20.6 —
- 90,0 24.1 =
=101.5 2%.2 -
~ 3649 Q.0 -
= 53,1 11.6 —
= 66a% 16,7 —
- TBaS 20.8 =
- 90.0 24.5 -
=101+5 27.8 -
- 36.9
= 53,1
- 6.4
- TH.5
- 90,0
-101.%5
-119.4 0.0 -
= 346.9
= 53.1
- b6hat
- 78.5
- 90.0
-101.5
= 3&6.%
= 53,1
- 664
~ TH.5
= 90.0
~101.5
0.9 249
9.3 5.0
Oa0 .2
-136.9 0.0 -
6.9 1.7
1.9 2.9
5.0 3.7
8a2 4.5
2.1 53
6.5 bad
1.5 1.9
Ta3 GFate

P = PRELIMIHARY DATA

E% = CM ENERGY.

1.01 GEVY

23.3
26.2
28.T
ap.é

11.5
16,5
2046
212
0.0
32.4
tl.6
1647
20.8
24.5
27.8
30.9
1la%
167
2049
2447
28.1
3ed

aT.2

4222

0 S1G/0 OMEGA [CM)
MU BARN/ STERAD

#. 650 #=,500
#1.30 +=4 500
F2.10 +=,500
¥3.00 +=,700
L <T.60

¥ <l.50
#1.70 +-.500
#2.20 +—, 500
i <410
#l.50 +-1.20
#l.20 +—.500
4220 +=, 500
] £5.20

" <1.00

¥ CaH00
.50 +—.500
¥ C4s 70

] €l.50

L] <900
#.700 +—.500
" <+300

L4 <+300

# <a300

1 <400
#L.00 +=, 500
#1850 +—a500
# <400

* €400

] < o400
#2400 +=.500
¥ 600 —u 400
#.800 =500
# <y a0

W 400 +—+ %00
N 250 *=.250
L {4400

] <. 250

L3 <. 250

L3 <+100E 0D
L} <120

L <. 100E 00
] <.100E 00
L <«100E 00O
# <e 120

« I AE-01 +— . FI5E=02
[} <. 100E 00
L} <«800E-01
L] <+« 100E 040
[ <«800E-01
# <.80Q0E-Q1
W <s120

# <. TO00E=A1
L S+ TOOE-D1
] <+ TOOE-01
¥ <« TOOE-01
L4 <+ TOOE=D1
# <.700E=01

+330E-01+~o2T4E-02
» 26 LE-DL4=.314E-02
+ LTGE-014~.213E-02
a354E-024-.236E=02
+ Z00E-014—.2332E=02
« 203E=0Ll+-.270E~02
«213E-014-.190E-02
«129E-01#~.25RE-02
«949E-02+— . 154E-02
244 TE-Q24—.108E-02
«3B6F~024-,108BE-02
« Z64E=024+—,813E-03

REF

28

23

23
160
1&0
160
160
160

212
28
28
28
28
28
28
28
29
28
28
2h
28

105

108

105

212

105

105

10%

105

108

105

105

105

§ = FOR DETAILS SEE REFERENCE
UNMARKED CROSS SECTIONS, AMGLES AND T YALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHORMS!.



57

Cll5: GAMMA + PROTAON —-> DELTA++ & PI- ik > 0.35 GEVYI {CONT TNUEDH
¥2: 0.9383 GEY
P3: 1.2380 GEV
Fa: 0.1396 GEV

RATIO OF CRGSS SECTICNS FOR TRAWSYERSE AND PARALLEL {T0O THE ARODUCTLON PLANEN PDLARIZED GAMMAS

3 E* -7 THFETA {MESON) A=S1G TRAMSVERSE B=51f PARALLEL

GEV GEV GEYw®¥2 CH Lag {A~81 7 (A+R]) LYy 33:4] RELA+RI REF
Qe57 le40 0.1017 d S0a. L0 49405 i0.220 - 150E-01 D.6l0 +=,TH0E-02 0,390 +=.750E-02 &7
Ge65 1.45 Ca0B37 3 45.00 2657 2804150 +-a110E-01 Qu575 +=,550F-02 0.425 +=,550F-02 &7

G.1524 < §0.00 SHe42 20a 16U +=«110E-D1 WL.580 +=.550FE-02 U420 +=,550E-02 b7
Q.80 le54 0.2558 @ SU.00 55,21 gZUe 110 +-,120E~U1 0.555 +—2600E-02 0.445 += . 600E=-02 67
2.80 2.48 K 0.C - C.0 = 0.0 ~

UaSLOL 4l.74 16435 N=a 270G +-.120 0.389 +-, GQUE-01 044635 +=-.600E-01 212
4. 70 2,11 N D.C - 0,0 - 0.0 ~

Ca500u 30.0U7 2.228 #~y 530 #=,150 0235 +=a.750E-01 0765 +-.T50F-01 212

C115: GAMMA + PROTON —-> DELTA++ + P[- 1€ > 0.35 GEVI [CONTINUERY

M2t 0,%383 GEV
¥3: 1.2360 GEV
M4: 0.1396 GEV

A = ASYMMETRY (d+)—I—-)hri{ehe{-1} FOR POLARIZED TARGET {POLAHTZATION POSTTIVE ALONWG KIGAMMAY W PIMFSON) }
L3 E® ~-T THETA [MESCN}
GEV GEY GEY**2 M LAB [ REF
16400 S5.58 K 0a1l000 Ba58 1.450 W0. 330 = 340 184
¥ = NMUMERICAL WALUE FROM TABLE A = YALUE READ FROM OIAGRAM P = PRELIMINARY DATA

UNMARKE(D CROSS SECTIONS, ANGLES ANC T WALUFS ARE CALCULAYED FROM THE QUANTTTIES GIVEN BY THE AUTHOR(S).
ANGLES ARE IN DEGREES; GM AND LAR ARE CENTER-OF MASS AND LABORATORY SYSTEM; E* = (M ENERGY.



M2: 0.53B3 GEV
F3: 0.93832 GEW
P41 0,.54B8 GEY

Cllé:

GAMME + PRQOTON ——> PRCTON + ETA

GAMMA + PROTON --> PROTON * ETA

58

TOTAL CRCSS SECTION

{K > 0Tl GE¥}

SIGMA® | SoMIw2 kb3

MU BARNEGEY®*Z

2240
12.0
2641
6.3
2248
3b.6
30.8
30.9
282
3.1
18.9
10.3
17.7
25.18
1444
11.8
13.4
be 55
105
176
<204
<12.6

*=5.99
+=2.35
+=1,49
+=5a33
+-5.91
t=Ha6T
+=1a57
+=2.35
+-8.07
2.7
+-5,99
+-5.13
+=ba.9%
+=-12.9
+=b.46
+-11.6
+-8.84
+-6H+55
+=10.5
=k 95

DIFFEREMTIAL CROSS SECTION

K E* SIGMA
GEW GEY MU BARN
G471 — 0,75 1.50 2 12.0 #—3,20
D73 1.50 3 b8l #=1.25
.75 1.51 T 13.2 +=. 150
075 = D.BY 1.53 i 17.2 *=3.00
0.71 - 0.50 la54 i 10.% +—2.70
0480 — 0.85 L.5& a 153 +—2480
0.84 LaG7 d 12.% r-.630
Q.47 1.5% i ll.8 +—, 880
0.85 - 0,30 1.59 a 10.5 +=2,00
[+19.1:] 1.59 2 1led +—1.00
0.90 - 1.00 1.63 i 6400 +=1,%0
U.90 - 1.10 l.65 i .00 +=1.50
1.00 — L 10 L.89 3 Gabl +-1.80
1.190 = 1.30 1.77 i 520 +=24 80
le10 - 1,30 1.77 a 290 +=1.3G
1,30 - 1.50 1.87 i 1.7 +=1l.10
1.30 - L.50 L.87 i 2400 +-1.30
1,50 - 1.50 1.949 7 L7006 +— JUO
L.80 — 2.50 2.19 d «TC0 = 700
1.50 — 3.50 2. 20 i «580 +=2.37Q
2.50 - 3,50 24452 i <« TOU
3.5Q0 ~ 5.80 3.01 a <200
Cllas:
¥2: 0.9383 GEV
#i: 0.%383 GEY
M4: 0,5488 GEV
K Ew ~-T THETA (MESDNE
GEV GEY GEV¥*2 [ LA
JaT3%= 0.01 l.50 Ga2225 2lG0.00 20.35
U232 #130.00 19.75
DeT4+- D.01 1.51 [PEETTY 0100 .00 2428
D.75+- 0,01 1.51 0.1251 ¥ 3T.C0 L1.39
0sL256 AT, 43 $11451
+- d.0012 #~  Ca93 +=,4l09
Q.l622 ¥ &0.00 L8.04
0.2373 # 96.00 284656
02919 ¥123.00 29238
0-3260 H145.00 25.87
Da76%= D01 1.52 0.2571 @100.00 29.87
078 i.53 UasUBa% 3 l4.00 5.016
= Ga0L00 += 14,00 +-5.011
Julla? d 42,00 14.58
+= YLU157 +=- B,00 +-2.818
01760 & b4.00 22+ 60
+= 0.0211 +—  HBeQU +=2.T10Q
02977 4 15.50 2E.42
= a0213 +-  Ta50 +=2.450
GaT94—= 0,01 1.54 Ga1213 i 41.00 15,03
0.2804 @ 97.00 V4445
0a3174 a199.00 17,82
0«%138 al4%.00 39,70
Q4138 d4149.00 19.7C
0.80 lL.54 0.0785 d 1400 5.29%
+— (.0Ll15 +— l4.00 +~-5.295
0.1226 q 42.00 1%.87
+- 0.0181 =  H.00 +-3.01L
g.1818 @ E4.C0 24.C5
= 0.U244% = .00 #-2.955
G.80+— 0.01 154 Q.2298 # 15,00 29455
0.80 1.54 Ca.280% 3 94,00 34,75
+— 0.0338 = 16,00 +-3,332
0a80+= 0.01 la54 0.2938 # 58.00 JELUT
0.3697 #122.00 42.648
0+%4349 #150.00 42.749
QaBl 1.55 0a2048 @ TC.00 26.97
+—= 00,0328 += 1G.00 +-3.T792
0.82 l.56 0.2093 & 16.00 2T.57
+- 0,0354 = 10.00 +-3.914
J.83 l.56 0.2139 4 T0.00 2H.09
+- 00,0377 += 10,00 +=4,023
Qe84 1.57 0.21486 a TCaUQ 28+ 56
= 0.,03946 = 10.00 +—4.122
# = NUMERICAL YALUE FROM TABLE i =

(K > 0.TL GEVY

REF

28
20
S0
24
49
28
90
W0
28
20
28
4%
2B
49
28
59
28
45
49
28
49
2B

ICAONTINUED)

LD SIGAD TI#{S~MEk2 )%k
M) BARN¥GEY#*2

D SIG/O T
MU BARNZGEW%*2
LB.1 =795
36.9 +=3.62
SA.5 +-15.3
SUat +=8. U5
420 +=31 .9
42 .0 +=B.0%
5543 +=T4549
LT =564 58
51l.1 +=5u 6
45.48 +=T.18
37.3 +-4.85
31.7 =4 B5
36.2 +=5e22
7.3 +=5, 97
14,3 +=T.62
350 +=5.54
29,8 +-f.92
38.4 +=Ha23
35.3 #5,179
-3, 12

4l.7 =G, 18
A0 4 +-Ga B3
25.9 *=4a2l
39.8 +—Tad4
33.0 =i, 572
29.5 +-4, 85
2.7 +=4, 53
33.3 +=2.5%
I0aé +=3,96
2Tt +-=2.68
2746 +=2405
26.8 +—1.T5

YALUE AEAD FROM DIAGRAM
UNMARKEC CROSS SECTIGNS, AMGLES AMD T YALUES ARE CALCULATED FROM THE QUANTITIES GIVEH BY THE AUTHORIS.

P = PRELIMINARY DATA

33.9
6%.2
103.
100.

a3,.2
43,2
129,
8B, 2
101,
93,1

T9a.9
L.
TTae5
79.9
T5.3
Thab
654
Boad
TTe
94.1
6a.5

58a3
89.7T

Taeth
Goed
73.7
T5.1
7043
65.3
6T.0

H6eT

t=lba.9
=679
¥=29.5
+—16.0

+=51.1
+=-14.0
+=15.0
+=13.0
+=10.0
+=14.6

+=10.%
+=10a%
+=11a2
=12.8
+=16.7
+=12a2
+=15.2
+-13a.7
+1lat
—&a 85
+=11.7
*=10.2

+=F .48
+=16.8

+-10.2
+=10 9
+-10.2
+=5,04%
+-3,14
=634
+—4,97

+—4.34

ANGLES ARE I[N DEGREE5i CM AND LAB ARE CENTER-OF MASS AND LABORATORY SYSTEM; E# = CM ENERGY.

D SIG/0 (MEGA (CM)
My BARN/STERAD

LA B SR S R R e B

& CER-FR VRV -TS) =5

*

== o

+ 250
« 510
+ 910
1.00

=830
<830
1.29
y:1:0v)
1.01
l.02

L.00
-850
=970

1.00
=990
1.01
-840
1.11
1.02

+-.110
4=+ 500E-01
=260
=, 160

+=a 630
+-~a 160
+-.150
+-.130
+-+ LOGE QO
+-. 160

—.130
+-a130
=, 140
+=. 160
=4 220
—.1560
=, 200
=, 180
+4 150
-+9D00E-01
+=a 160
+-.140

+-.130
+=4 230

+—al40
+—.150
+=4 14D
+=4B00E=D1
+-.130
+-.330E-01
+=a TSRE=DL

=+ 6TOE-D1

REF

19
a0
13
9Q

90
0
90
o0
19

S
54
54
54
19
19
19
19
19
54
54

54
90

54
90
90
90
ao
BO
80

an

$ = FOR DETAILS SEE REFERENLE
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Cllé:  GAMMA + PROTON —-> PROTON + ETA {K > 071 GEV) (CONT [NUED?
MZ2: 00,9383 GEV
M3t 0.9383 GEY
M4: 0.5488 GEV

DIFFERENTIAL CROSS SECTION

K E=* -T THETA (MESON) D SIG/D T {D STIG/D TIXLS—Me*Z %2 0 SIG/D OMEGA [CHI REF
GEWV GEV GEY*32 CH LAB ML BARN/GEW¥%2 MU BARN¥GEVH¥2 MU BARN/STERAD
DaB4+= V.02 1.57 U.00860 ¥ 2T.00 10.94 Ta56 #=2,35 18.8 +=5.83 # 290 +-.900e-01 S0
UaB44— (.01 1.57 0.3429 #103.00 41« B0 24.7 +-5,73 61.5 14,2 a «950 +=a220 19
V.84 1.57 03717 ¥107.06GG 43,53 28.9 +=3,39 7l.8 —8.41 # 1.1l +~.130 29
0.3157 #188.00 43,92 22.7 #=3,39 E6a3 *=B.41 # 870 +=-.130 25
O.B4+— .01 1.57 0.3756 ¥10B.00 43.92 23.4 +-3,139 58.3 +=Bakl * .900 =130 90
J+4428 ¥1256.00 50.32 28.% +=2.87 T1.8 +=T.12 4 l.1t =110 0
045140 #152.00 54.38 261 +=2.61 647 +-6.,47 X 1.00 +~.100F 00 S50
0.85 1.57 0.04649 3 l4.00 S.730
= 0,0149 = L4a00 +-5.T737 222 +-3.98 56eh +-10.1 3 890 +=q 160 54
D.1222 a 42.00 1T.27
= 00,0236 += B.D0 +-3.320 159 +=3.457 4045 +-B.87 A 640 +=, 140 L)
J0.1991 g 6%.0U0 26s46
= 00317 = B.00 +-3,3561 load #=3.49 41.8 +-BBT 3 + 560 +—. 140 G4
0.22%4 a T0.00 28.98
= 0.0414 += l0.00 +=4.211 216 +—=1.62 S4a9 +=h 412 @ <84T = &50E-01 80
03317 a 9%.0C 35.4%
+= 00439 = 10.00 +-4%.1568 2l.7 +=3.49 5541 +—-B8.87 A «B8TC =, 140 54
0.391% #109.00 45.23 F4. 211 +~3.73 6T.48 +=9.50 ¥ 1l.07 +-.150 29
0.2961 ¥110.00 45.63 244 +-3.73 6241 +—9.50 ¥ +980 +—.,150 29
0.5241 2149.00 57.06
4= 0.,0204 =  G.00 #-,3T06 3%.1 r~Ba4l ' 99,5 +=21a5 & 1e57 -, 340 5
CaB6 l-58 0.2283 d 70.0C 292286
+= 00432 = 10,00 +-%,292 2l.2 +=1.55 5543 =4 o 04 @ «890 F-a.850E-01 80
DaBb¥— (.02 l.58 0.3637 2l100.00 42.28 21.7 +=3,34 56.6 +=8.71 @ .?l0 +=2140 19
086 1.54 0.4127 #lll.0u 46.9]1 25.5 +=3,58 bbb +=9,32 ¥ 1.07 *+-.150 29
0.874+= 0.02 159 0.0825 ¥ 27.40 11.29 7.4 +=16.3 100. =434 N L.bk ~,710 90
0-87 1.59 0.2332 a T0.00 29.65
= 0.0450 += 10400 #-4,365 17.9 +~1.49 47.8 +=3.97 2 .783 +=.650E-01 80
0.4297 #l12.00 48.15 2448 +—2.58 66,0 +-Ta54 # 1.08 +-.130 29
0at341 ¥113.00 48.58 2445 =3, 44 &G.4% +=9.16 # 1.07 +-.150 29
GaBT4+= 0.0l 1. 59 Ga513 Wil7.40 50.30 Zhed +=2,00 5Ta% +-~5.50 ¥ +940 +=.900E-01 20
0.58248 #155. 00 6l.73 20.9 r=2.52 55.6 =672 ¥ «910 +=4110 94
0.88 l.59 0.2382 3 .00 ag.oo0
+= 0204567 += 10.00 +—4.433 15.9 +=1437 434 +-3,73 A aT22 += . 620E-01 80
0.88+— Q.02 1.56 0.3847 a10Ga00 43,50 16-1 +-3,53 43,9 +=%.63 d 730 +-y 160 19
0.88 1.59 Oeb4b9 #113.00 49435 L7.7 +=3.31 4Bal +=9.03 # «800 +—, 150 29
0.4514 #114.00 49.8C 19.4 +=ba4l 52.9 +=12.0 # L880 +—a200 29
G.89 l.60 G.2433 a T0.00 30.28
= 0.0454 #= 10400 +-4.495 14.9 +-1,.38 tle? +=1.86 a «702 +- . 6S0E-01 ao
03057 Pa B2.50C 35,94 P 15.3 #-.538 4247 +-1.78 Pa 720 +=2 IDQE-01 13
OeBF4~ Q.02 140 Qa3952 §100.00 44403 9.37 +—-2.13 26al +=5494 @ o440 #-.100E OO 19
0.89 180 D430 Pa1CT.50 47.00 P 24.0 +-1,92 6T.1 +=5,34 P2 1l.13 +=.900E-D1 121
Oed643 #114.00 5052 17.0 +=d, 25 4T.5 +r11l.% # .800 +=,200 29
0.4690 ¥115.00 50.99 19.4 t-ba b 5440 +=11.9 ¥ .910 +=.200 29
CaB94=- D.D2 L.£0 0.5336 al3c.o0o0 57.813 19.4 +=1.49 G446 =i, 16 2 =320 +=.TOOE-0O1 19
0.90 Ll.50 0.2483 @ 70.00 I0.53
+- 0.,0501 4= 1Ga00 #-4,551 13.7 +=labh 39.2 +=4.69 3 +668 +-4+ 800E~-01 14
Ca91 l.61 0.2535 a T0.00 30.75
+= 0.,0518 += 1000 +-4.604 13.9 +=1.59 4049 Laat Y- 20 3 458 +-2 8D0E-01 an
0.4951 #115.00 52423 12.3 +-2.19 5.9 +—-6,38 A 620 —,.11Q 29
G.92 1.41 0.2586 ¥ T0.00 20.96
+= (0.0535 += 10.00 +-4.652 9.59 +=1.72 28. 4 +=5e 34 3 498 +~2930E-0D1 8o
G.3%02 8 90.00 40. 46
+= 0.0589 *+= 10,00 +-4%.8646 13.5 +=1.79 40a2 +-5,34 3 «T00 +=4930E-01 &0
0.5133 #1l16.00 53.37 beT4 +=2,89 20.1 +—8.61 # .350 +—.150 29
0.92 1.62 Q1627 3 50.00 2194
= 0.0450 += 10,00 +-4,.518 TT9 +—-1.10 237 +-3.36 i <417 +=4 590E-01 a0
0.2639 a 710.00 31.15
+= 0.0552 = 10.00 +#-4.6956 141 +—2.65 429 +-8.08 i «755 +-.142 ao
0.5314 #117.00 94w il 11.40 +=6435 3.6 +=19.3 ¥ =590 =340 29
0.53i6 WL1T.CO B4 abd 9.53 +—b, 35 29.0 +-19.3 # .510 +—y 340 29
0.9% l.63 Q.1426 # 45,00 149. 78 4452 +=1.31 14.0 +=4.06 #2609 -, T20E-01 18
0.3876 @ 90.00 41l.03
+= 0.0605 ¥= 10,00 +-4.977 9.83 +-1.22 30.6 *—3.76 3 4542 +—.4TDE-DO1 ao
0u944— 0.02 1.63 0.44T4 d100.00 458,09 4e72 +=1.581 147 +=5.65 a «260 +=. 100FE 00 | &
0.94% L.b3 05503 ¥118.00U 55.50 3.08 +=3,99 9.59 +—12.4 # .170 =220 29
0.95 L.63 01672 a 50.G0 22414
= 0.0477 4= 10,00 ¢-4.572 798 =723 25.4 +#-2.30 3 «453 = 410E-01 a0
0.5691 #119.00 5654 12.3 =4,23 39.2 =134 # 700 = 250 29
0.94 l.6% 0.4050 a 90.00 §la81
- 0.0640 = 10.00 +-5.,092 T.32 +=-.7033 23.8 +-2.28 @ <427 -, 410E-01 a0
Oe4242 ¥ 53.00 43.0% 4080 b4 14.9 +=1la45 B o268 +—, 260E-01 35
0.5827 ¥119.00 5T.01 2.57 —4,53 B.35 +—15.0 # 150 #-,270 29
0.97 latte 0.1476 # 45.C0 20.00 4al4 -4 534 13.7 +=1.77 # 248 +—4 3Z20E-01 18
0=2313 ¥ 61.00 2744 .71 =4 417 18.9 +=1,38 L1 ¥4 +—,250E~DO1 95
0.6349 #126.00 6l.52 5«51 +—1.09 18.3 +=3.60 ¥ 330 =y HE0E-01 95
0.%98 la&5 QalT43 @ 50.C0 22437
+= 0.,0516 += 10.00 +-4,638 4983 +-.635 1643 t=2,15 3 #297 += 4 ABDE-OL a0
Qa4225 a sG.00 41+52
*= 0.0674 = 10.00 +-5.193 5.53 a2 504 1B.7 +=1.71 ad «3%0 +=.310E-01 ao
C.99 la£5 Oel512 # 45.00 2012 2-86 +-.333 9.86 +=1.15 # .180 +=.210E-01 18
1.00 1.66 0.1792 4 50.00 22.49
+= 0.0042 += 10,00 #-4a.673 2.99 t=.403 10.5 +=lak2 2 «193 +=. 260E-01 ag
0.4400 4 S0.00 42.27
+~ 0.0708 = 10.00 #-5.281 3.19 +—9403 11.2 +-lak2 3 206 +=, 260E-01 80
1.02 1-67 0.1569 # 45,00 2024 2442 =296 g.88 +=l.08 4 2l64 =.200E-01 18
0.2322 ¥ 58,00 2638 2.23 = 77 8.18 +=.650¢ B .15]1 +—. 120E-01 a5
0.4575 4 50.00 42.56
= 0.0T&2 += 10,00 #-5,35% 2290 +—4 384 10.6 Lt T d 198 = 260E-01 80
# = NUFERICAL WALUE FRUOM TABLE @ = YALUE READ FROM OTAGRAM P = PRELIMINARY DATA

UNMARKED CROSS SECTIONS, ANGLES AND T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN B8Y THE AUTHOR(S].
ANGLE5S ARE IN OEGREES; CM AND LAB ARE CENTER-OF MASS AND LABDRATORY SYSTEM; E# = CM ENERGY.



a0

Cll6: GAMMA + PRAOTON --> PROTON + ETA t€ > Q.71 GEV) [CONT ENUED )

H2: 0.9383 GEV
M3: (.9383 GEY
Mg: (J.5488 GEV

DIFFERENTIAL CROSS SECTION

K Ex =T THETA {MESON) D SIG/D T 0 SIG/D Tha[5-MrE2}es D SIG/AD OMEGA [CM) REF
GEY GEY GEY**2 CM LAR MU BARMAGEY®*Z Hi) BARN®GEY %2 MU BARN/STERAD
1.03 LabB 0.,18648 a 50.00 22.62
+- Q.0581 +— 14,00 +-4.71% 3469 =, 376 13.48 +=1.40 3 1255 +=,260E-01 an
LaG4 1.68 0.1608 ¥ 45.00 20.31 2.47 =325 G2 $=1a24 ¥ 175 €=, 230F-01 18
0.4 750 @ 90.00 42.81
= 0.0776 = 10.00 ¥—5.429 2«55 +-,368 9,59 +=1at0 a .180 +=-,260E-01 80
1.05 1.49 ¢.1520 i 5C.00 22.65%
+= 0.0607 += 10.ul  +-4.73d 3.57 +-. 388 13.9 +-ha50 d 4258 +-2 2A0E-0L 80
0.4285 Pa B3.D0 39,16 P 2,77 10.7 fE 200 131
1.06 L.&9 02750 N 62.00 28451 2.25 +=.23%9 © o B.S0 +=1.34 * Jlbo +=, 250E-01 85
1.07 L.70 O.166% N 45,00 20438 2435 t—. 372 EALY] +-1.50 ¥ 177 =, 280E-D1 18
1.08 1.70 0.2001 3 S0.00 2Z2.76
+= 0.0645 += LG.G0 +=4.765 2e 68 +—.339 11.0 +-1.39 2 . 206 +-4 2B0OE-01 a0
1L.09 1.71 0.1711 # 45,00 20441 2e T 4=, 638 11.% +=2.67T ¥ .216 +=a B00E~-01 18
1.10 1.72 0.2055 a 50.00 22.79
= 0.0671 = 10.00 *—4.779 3.58 +-4351 15.3 =199 d «2B8 +—, 280F-01 ;103
L-13 1.73 G.2138 4 EC.CC 22,82
+= 0.07048 +— 10,00 +-4.795 3.06 +—,3ud L2.8 +-1.39 A 258 +=, 260601 eo
l.l1 1.72 0.2735 K 59.00 2Ta17 257 +=,184 11.1 +—, 800 # «209 +-.150E-01 a5
lel4 1.74 0.3184 # 63.00 25+ 20 2e58 =384 11.7 t=1,76 ¥ 220 +-.330E-01 ][5
115 Lo 7% C.215%4 & 50.00 22.B2
= 0.0734 +- 10,00 #-4,.B03 3.18 +=.263 l4.8 +~Ls23 2 278 -2 230E-01 a0
0.2248 # 51-00 23.31 3,05 +=. 344 14.2 +=1a60 H 2266 4=, 300E-DT 95
0.4769 H B0.00 3B.05 2.97 ¥—a 344 13.8 +#=1.50 ¥ 259 +- . 300E-01 9%
lal8 L.76 0.2280 ad 50.00 22.82
= Ua07T1 4= 10,00 #-4.811 3.45 +=.196 15.0 +=,961 4 .280Q +-.18Q0F-Q1 ao
1.20 177 0.2338 a 50.CC 22.81
= 0.0796 += 16,00 +—4,814 2445 +—,222 12.4 +~h.12 ad +232 +-.210E-01 BO
1-23 1-79 0434699 * 64,00 29.7G 1.B0 +=-. 181 9461 +=:.966 # 179 +=. 180E-01 95
125 1.80 0.2484% @ 5Ga.00 22.76
+~ 0,0858 +=- lg,00 +-4,816 2417 +-a147 120 =808 i «222 #=.150E-01 ap
1.28 l.81 D.2572 @ 50.G0 2271
+~ 00894 +- 10,00 #-4.8l4 2e 4% #=,169 12.4 =974 i .229 +-,180E-01 [21¢]
1+30 la82 0.2632 & 5G.00 22,648
+— Ga0921 += 10.U0 #-4.612 2435 +—, 2237 la.0 #=lail 2 .258 +=, 260E-01 80
La32 l.83 Gab249 ¥ 65.00 30.07 1.54 +-. 160 Fas3 +-,9481 ¥ .173 +-.180E-01 35
1.33 L.B4% Ja2T22 a 50.00 228,62
- 0.0958 = 1C.00 +-4.806 la 76 r=a228 1.0 #=la42 o «201 +—, 260F-01 an
0.2722 # 5L.C0 22462 1.59 +—.l40 9,83 +—, 0874 ¥ s180 +—, 1&0F=-01 95
0.6453 # B3.00 39.71 l.b6 -l ll4 10.3 +~aT10 # 4189 +-. 130E-01 95
La24 1.84 0.2285 # 45.00 20.22 1.3% =, 173 Ba b4 +=1.10 # L1568 +—=.200E-01 95
1.35 1.85 Ga2782 & 5C.00 22. 5B
+~ 0.0%82 +- 1Q.06 +-4-.BuUl l.85% +-.333 10.6 2,14 @ « 193 #=4 380E-O1 a0
l.38 1.886 0.2873 3 5C.04 2252
+— 0.1020 #= 10,00 +-4.793 1.91 =, 297 1248 +-1.99 a4 2232 +~ . 360E-01 . 14)
1.40 1.87 0.2534 A 50,00 2247
+= Q. 104% += 10.8C *—=4.7T87 1.58 =314 10.9 +=2417 i o.lu9s +-, 390E-01 a0
la4l l.88 0.4705 # 65.00G 29. 85 l.18 t=.554E=01 B.29 +-. 668 ¥ 149 = 120E-D1 5
§a43 1.89 0»3026 4 53.00 22440
= U.1081L = 10.00 +-4.777 1-12 +-4 280 Ba0& +—=2.01 A owla4 +=4360E-01 BO
1.45 1.90 0. 3088 2 S50.00 22+35
— 0.1106 += LC.00 +-4.T70 Ladl =454 10.5 +=3,66 7 «1B6 +=, 650F-01 an
1450 1292 Ge 5304 ¥ &6.00 3¢.09 «691 o T19E~GL Ge4T =570 ¥ «960E-01+-,100E-0L 5
0.644% ¥ T4.00 I4.28 lal F=.A&3E-01 B8.0% =, 604 # owlal += . 12NF=-01 45
1.51 1.93 0.2284 g 41.00 17.5%9 lal2 +~a326E-01 B.97 —,T43 K 2157 +—,130F-01 a5
1.59 1.57 0.5329 W 53.00 28,27 « 539 +—~uB26E-01 4480 +—, 4648 § LBECE-0l+-.800F-0Q2 95
1.64 1.99 0.7816 # Sl.00 22.29 «5TT +—e52TE-UL Selth +-. 594 # L9Z20E=01+-. 100F-01 95
1.48 2.01 O.6427 ¥ at.l0 2957 «387 =y S4at-yl 3.85 +—a54] B WAH40E-01+-4900E~D2 9%
1.70 2.02 0.2334 ¥ 38.00 i6.1% « 7640 +-.594E-01 TeT4h +=. 605 # 128 +=. 100E-0D1 35
1«83 2408 Q=36T4 X 46.00 19.44 432 = 440E-U1 5.140 +=. 755 4 JALDE-O1+-,120F-Q! 95
l.85 2.09 0.5348 # 56.00 23.9% « 273 t=u420E-01 3.29 +=,507 B 4S20E-UL+-.B00F-02 95
1.88 2.10 0.2287 # 35.u0 L4a%f + 703 +-yHH8E=01 8. 76 +-.8131 ¥ oL127 +—,130F-01 95
2.02 2al6 0.5262 # 52.00 2l.60 bl +=-.511E-0] &, 34 +=aT34 ¥ +950E-01%-.110E-01 35
2403 2417 0.6465 # 5B.00Q 24,33 254 +=,350E-01 3.68 +=.536 W +SH0E-01+-.800F-02 95
2404 2.17 0.2681 4 36.00 14.57 »834 +=-.TF3I3E-0OL 12.2 +=1.07T W .182 +=4160E-01 95
2420 2a2% 04330 # 55.040 22442 «277 =L b662E-UL 4. T2 +=1.413 W HTOE-OLl+=e 160E-01 98
4400 2490 4 0.QL70 5.65 1.757 # »295 +-.500E-01 léet +-2.82 «150 4=, 254E=-0L 239
# 0.0280 7439 2,299 K 270 +=a, 4S0E=01L 152 ¥=2.Th «137 +=, 2495 -01 239
2 G«0400 8.91 24774 & SAUQE-(1 +.10QUE 00 4451 #5,63 «4U6F=01 +.508F=01 81
=3 500E~-01 -2.82 - 254F-01
# 0.06340 11.27 3.511 # 406 +—eh20E-01 22.9 +=3,49 +206 +-.315E-01 239
2 G.1000 14.2% 4e§54 & +290 Y- 620E-01 L3 +-2.49 » 147 +- . 115€-Q1 a1
W 01200 15.066 4e B892 # %08 +=,5B0E-01 23.0 +=3,27 - 207 +~- . 295E-01 239
a 0.200u0 20.32 be 367 a »250 +-.600E-01 14.1 +-3,.34 «127 +— . 305F-01 g1
# 0.2100 20,83 645340 # 2432 +- b650E-01 243 +-3.b8 «219 +-,330E-01 239
# 0.3100 254l T.999 # 330 +—.50UE-01 18.6 +—2,82 +168 =, 254F-01 239
d G«4000 28494 Ge 149 ad 162 +—.320E-01 Feld +=1,80 wH2IE=UL*=. L63F-01 A1
¥ 0.4400 30.29 Ha625 ¥ +234 +=.4720E-01 13.2 =237 «119 4=, 213¢-01 239
¥ 0.5900 35.35% 11.27 A «153 #+~u 340 E=01 Bab2 +=1.92 WTTTE=-0 14— LTAF-01 23¢
d Qebaud AT4T 11.3% 3 «100E 00#-.400E-01 5.63 +=2,.29 # SDBE-0 14—, 203E-01 a
# 0.T600 40.32 12+ 56 N 128 *-,300E-01 T.21 +=1,69 «B50E-01+-.152F~-01 239
¥ 09400 45,10 l4.62 # «620E-01+-.220E-01 3.49 +-1.24 a3 5E-014~=.112E-01 239
3 l.0U00 46,60 15.15 4 +T60E-DL +.TGUE-UL 4428 +a4.17 »I8HE-01 +.3TEE-D1 a1
s &HQE-Q1 =2459 -.234E-01
# 1.1200 49450 15418 # o&10E-0l#-.240E-01 2. 31 +=1435 +« 20AE-01%—,122E-01 239
¥ 1.3700 55.17 18.27 # L4 4QE-01+—,220E-01 2e%8 +=1.24 a223E-014=4112E=-01 239
5.50 3.35 & 0.300U0 20.80 5.712 da 325 +—a.178 ELTY-) +=18.7 238 +-,.170 137
3 Ua%Q0Q 24467 64632 d «179 +-,5Q0E-01 19.1 #=5,33 121 +-. 365601 127
i 0.50Q0 26497 TettS4% ad «1&0 +=.410E-01 17.0 +—4, 3T « 117 +—,300E-01 137
# = NUMERICAL YALUE FROM TABLE 4 = WALUE READ FROM DJAGRAM P = PRELIMINARY DATA

UNMARKEL CROSS SECTIONS, ANGLES AND T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHORISE.
ANGLES ARE IN DEGREES; CM AND LAB ARE CENTER-OF MASS AND LARBORATORY SYSTEM; E% = CM ENERGY.
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Clleé:  GANMA + PROTON —> PROTON + ETA 1K > 0,71 GEWI {CONTINUED)
M2: 0,9283 GEV
F3i: 0.,9383 GEV
W43 0.5488 GEV

DIFFERENTIAL CROSS SECTION

K E* =T THETA (MESON) D SIG/D T {D SIG/D TI®LS—ME®2}%%2 0 SIG/D OMEGA (CM) REF

GEV GEV GEY**2 LH L AR MU BARN/GEWV¥*2 HU BARN®GEY®%2 MU BARN/STERAD
5.50 3.35 2 07000 312.04 8.913 3 «8%0C-014+-.210E-Q) 9448 +=2.24 «650E-01+-.153E-01 137
i 0.9000 ELTL Y 10.22 @ +450E=014+=4140E~-Q1 4419 —1.4% «329€-01+-, 102E-01 127
600 3.48 # 0.0120 3.584 1.006 4 191 +=+3T0E~{1 2442 +=4 469 al54 +—a 290E-01 239
4 0.0300 G lT 1.619 ¥ .158 +=oI9QE-01 20.0 =4 94 +127 =, 114E-01 239
# 0.0900 10.78 2.833 ¥ 2232 +=2420E-01 294 +=5.32 =187 +=4 33ME-Q1 239
# D.1800 15.30 44030 K +194 +~.340E~01 2406 +—4,31 «156 +=22T4E-01 239
3 0.,2900 159.47 5al45 2 .375 +.180 4T.5 +22.8 2302 +u 145 Y

=+ 140 =177 -=1132
# 0.3100 2C.14 5.2325 ¥ 2133 -, 2B0E-01 l6.9 +=3.58 « 107 +=. 225E-01 239
¥ G.3900 22.£3 5.996 ¥ l42 +=-.280E-01 18.0 +=1.58 «114 +=. 225E-01 239
a 0.4000 22.92 6.075 d .132 =4 420E-01 16.7 +=5,3%2 « 106 +=,338E-01 b4
# 0.4800 25.14 645680 A «106 +—¢ 260E=01 13.4 +=3.30 +@53E~0 1+, 209E-01 239
# 0.5000 25467 64825 @ «145 += 3 450E=(] 18.4% +=5.70 + 117 +—4 A62E-=D1 6%
# 0.5800 2T7.69 T+379 # +S10E=01+—.230E-01 11.5 +-2,92 « TI3E~01+-.185E-01 239
# 0.6800 30.04 B.028 # «550E-01+-,220E-01 6.97 +=2,92 «443E-01+-.185E-01 239
2 0.7000 30.48 H.153 4 «T90E-01l+—.1TOE-0OL 10.0 +=2.16 n636E-01+-.137E-D1 b4
# 0.7900 32.44 B.695 # «480E-014-,1%0E-01 6,08 +=2.41 =3B6E-01+—,153E-01 239
@ 0.9000 34.69 9.335 @ »390E-01+.800E-02 4.9% t=1.01 wAL4E-Q1+-.644E-02 -3
# C.9100 34.89 9.392 # «3TOE-OL&-,1R0E-01 4,69 +=2.28 «298E-D1+-2145E-01 239
a 1.1000 36.49 10.42 @ «186E-CGl4=4920E-02 2,38 +=1.17 +151E-01+-,T41E-D2 137
¥ l.1B0O 39.92 10.04 # +240E=01+=4150E-01 3.04 +-1.%0 al93E-014=,121E~-01 23%
$10.0316 169.24 82,750 ¥ -991E=02+-.139E-02 l.26 +—a 176 « TYRE=024=.112E~02 113
$10.0886 173.72 #1.600 N JHAZE-0Z+-a156E-02 0.865 +=a198 +549E-024-4126E-02 113
6.50 3.82 ad 03000 18.95 4,832 3 242 +=,102 36,0 +=15.2 «213 &= .89TE-D1 137
2 044000 21,92 5.604 2 4110 -, 400E-01 Lb+4 +=5,95 «FOBE-0 14—, 352E~01 137
4 0.5000 24.55 64294 3 «900E-01++200E-D1 13.4 +=2.98 «T2E-0 14— 1THE-OL 137
4 0,7000 29.14 T.513 2 «490E-014-.900E-02 7429 +=1.3% w43LE~01+—, T92E-02 137
a 0.9000 33,15 8.595 @ «25TE-Qlé—.160E-D1 3.82 *=2.28 v 226E-014—,141E-01 137
4 1.1000 36.7T 9.589 & «l50E-014=.TH0E=02 2423 +=1.13 al32ZE-01+=~,G69E-02 137
8.00 3,99 $13.1606 153.99 W5.820 ¥ «2l0E=024=,5TOE-03 0.473 -, 128 «232E-024-.629E-03 113
£13.7806 171.19 #1.500 ¥ o 446E-024+-. BEDE-D3 1.01 +—.194 +492E-02+—, 549E-03 112
%.00 4922 3 0.7000 24435 5a 396 A a2T4E=01+4-,13T7E-01 T.82 #=32,91 «36IE~D1é=u L TZ2E=-DL 137
d 0.9000 2T7+67 64157 2 «162E-014—. B90E-02 hebd +=2,54 « 203E-01%=2111E=01 137
12.00 4y B4 $20.6916 159.65 #3.85%0 ¥ «4TOE-024+—.420E-03 0.238 +=a 213 « T3FE-03+-. T14E-D3 113
$21.2916 113.60 #1.200 H +920E-034=.300E=03 0.4567 #=,152 +156E-024—, 510E~03 113
18.00 5.89 $31.9257 163434 #2,.590 ¥ +530E~04+~.5B0E-04 O0,605E-01+~.5662E-01 «»138F-D3+-. 151E=03 112
$32.5537 175.22 Fe TSU # «260E-03¢-,120E-03 0.297 +=a 137 «6THE=034—,211E-D3 1113

Cllé: GAMMA ¢ PROTON == PROTON + ETA (K > 0.71 GEV) {CONTINUED)

M2: 0.,9383 GEY
M3t 0.9383 GEV
M43 Q.54B8 GEY
DIFFERENT1AL CROSS SECTION (T DEPENDENCE)

2+00 GEV < K < GEV 9.00

-T K Ex S 0 SIG/O T {0 SIG/D TH®{S—M%x%2)w%2 REF
GEV#*%2 GEV GEV GEVa*2 MU BARN/GEV#¥2 MU BARN®GEWY*%2
¥ Q.0120 6.00 3.48 L2«1% ¥ 191 +=. 3TO0E-D1 2442 =44 239
4 0.01L70 4.00 2490 8,39 ¥ 295 #=,500E~-01 léab +-2.82 239
¥ 0.0280 400 2490 8.3% ¥ 270 = 490E-01 15.2 =2.78 239
# 0.0300 6.00 3.48 12.14 ¥ 158 +=e3%0E-01 20.0 t=b,94 239
& 0.0400 4+ 00 2.90 8,39 2 -800E-01 +.100E QO 4a51 +5.63 81
-«500E-01 -2.82

¥ 0.0630 4,00 24990 8.39 # 406 +—,620E-01 22,9 =349 239
¥ 0.0%00 6400 3.48 12.14 N 232 +—a420E-01 294 +=5,32 2349
a 0.1000 4400 2.90 8.39 3 +290 +-.620F-M11 16.3 +-3,49 a1
¥ 0.1200 4400 2490 8.39 k <408 +=.580E=01 23.0 =3, 27 239
# 0.1300 6.00 3.48 12.14 W .194 +=.340E-01 2646 =431 239
a 0a2000 4400 2.90 839 3 250 +-,600E-01 léal +=3,38 a1
¥ 0.2100 4400 2,90 8.39 # 2432 +=-,4650E-01 243 *=3.66 239
0.2681 204 2417 4,71 =834 #=sT33E~01 12.2 +-1.07 95

@ 0.2900 6400 ERLY:] 1Z.1% FIRENE] +. 180 475 +22.8 64

=a140 =177
a 0.3000 5450 3.35 11.20 i 325 +—.178 34.6 +=18.59 137
& 0.3000 6a50 3.62 13.08 d «242 +-,102 36.0 #=15.2 137
§ 0.3100 4400 2.90 B.39 # .330 #-,500E~01 18.6 +-2.82 239
4 0.3100 6.00 .48 12.14 A .133 +=.280E-01 16.9 +=3.5% 239
# 043900 S 00 .48 12.14 ¥ oal42 +—.280E-01 18.0 +=3.55 239
i 0.4000 4+00 2.50 8.39 2 =162 +=a320E-01 9.13 +=1.80 Bl
8 04000 5.50 3.35 11.20 d «179 +-,500E-01 19.1 +-5.33 127
d 04000 6.00 3448 12.14 d »132 +=, 420E-01 167 *=5.32 b4
3 0.4000 650 .62 13.08 d «110 +—.400E-01 16u4 =595 127
¥ 0.4400 4400 2290 8.39 N L2348 +-.420E-01 13,2 +=2437 219
# 0.4800 6400 3.48 12.14 # 106 +=.260E-01 13.4 +=3430 239
# 0.5000 5.50 3,35 11.20 d «160 +-e410E-01 17.0 =k 3T 137
¥ = NUMERTCAL VALUE FROM TABLE 2 = VALUE READ FROM OIAGRAM P = PRELIMINARY DATA $ = FOR DETAILS SEE REFERENCE

UNMARKED CROS5 SECTIONSs AMGLES ANO T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHORIS).
ANGLES ARE IN DEGREES; CM AND LAB ARE CENTER=-OF MASS AND LABORATORY SYSTEM: E% = CM EMERGY.



&2

Clls: GAMMA 4+ PROTON -=> PROTON + ETA ik > 0.7l GEVI LCONT ENUED}
M2: 0,9383 GEV
¥3: D,9383 GEVY
M4z 0.5488 GEV
CIFFERENTIAL CHOSS SECTION &T DEPEMNDENCE}

2.00 GEVY ¢ K < GEY 9,00

-T K E* 5 D SIG/D T (D SIG/D TIk{5—MEk2)end REF

GEW##2 GEW GEW GEWY**2 MU BARNSGEV*#2 MU BAHRMEGEY®%2
a 0.5000 6.0U 348 12.14 2@ 145 +=.450E-01 1644 +=5,7T0 b4
2 O.5000 4.50 .62 131.08 T A900E-0l+-.2006-01 13.4 +=2.94 137
0.5262 2.02 2416 467 441 +=.51LF-01 b.34 =734 95
¥ 0.5800 6.00 .48 12,14 # .910E-01+-,230E-01 11.5 +-2,92 239
¥ 0.5900 400 2+90 8.39 # 4153 +=.340E-G1 a.62 +=1.92 239
0,6455 2403 2417 4. 69 254 +~.36FE~01 .68 +=,534 95
Je6530 2«20 2a 2% 5.01 « 277 +-L662E=0L 4eT2 +=1.13 95
a Ue6600 4.00 2.20 B39 g «L00E OO+-u4UQE-GL G463 +=2.25 81
# 0.4800 5.00 3.48 12.14 # a550E-01+-.230E-01 6.97 +=2.92 239
@ 0.7000 5.50 3,35 11.20 2D +BAP0E~01l+-.210E-01 948 *=2424 137
@ 0.7000 bl 1,48 1214 2 +T90E-01+-.170E-01 10.0 +=2 16 b
a 0.T7000 6250 .62 13,08 T «4FUE—01+-,F0D0E-02 7.29 +-1a3% a7
3 0.7000 F.00 4,22 17.77 & 2T4E—01+—4137F-01 T«82 +~3.91 L37
#  0.7600 4.00 290 4.9 4 .128 +=4300€-01 T.21 +=-1.69 239
§ Q.7500 6,00 3.48 12.14 # J4BUE-Q14+-.190E-V1 &.08 +=-2.41 233
&  0.5000 550 3.35 11.20 & «4B0F-01l¢-.140E-~01 4.T79 +=1.4% 137
i 0.9000 6,00 .48 12.14 2 «390E-0Qi+=.BO0E-D2 4.94 +-1.01 64
a {U.%000 6,50 3a62 13.068 & +25TE=01l+=.160E-0L 3.82 +-2,.28 137
& 0.9000 F400 4422 1777 & +162E-01#—.B90E-02 4ab? +=2a5% 137
¥ 0.9100 &40 EPEY:] 12.14 # JATOE-OLl+-.130E-01 GabF =228 239
¥ 0.9400 4400 2.90 8.39 # »O2CGE-DL¥—.220E-01 3.49 —1.24 239
& 1.0000 4200 2+90 8.39 & «T6O0E-01 +.T40E-01 4228 4. 1T a1

- 4&0E-01 —2.59
d  l.100Q 600 3.48 12.t4 2 J1BBE-Q1+—a920E~02 2.34 +—L1lak7 137
a le.1Q00 6.50 2,62 13,08 A «10QE~Ul*-aTOOE-0Z 2e23 +=1.13 137
¥ 1.1200 4400 2,90 8429 ¥ ualOE-Qle-.240E-01 2.31 +-1,35 239
% 1.1800 6.00 3.48 12.14 ¥ W240E-01+-.150E-01 3.04 +=1.30 239
4 L3700 4200 2.390 B.39 ¥ 244 0E-Ql+—.220E-01 Zatefl =1.24 239
1-18 GFV < K € GEV 2.00

=T ¥ E* 5 0 SIG/D T 10 SIG/D Tik(5—Mkh2|n42 REF

GEV##Z GEV GEV GEYE*Z MU BARN/GEVE®2Z MU BARNZGEN*#2
0.2280Q4~ 00,0771 l.18 1.76 3.09 3.05% +-.196 15.0 +-.961 8
02289 1-34 .84 3.39 1.35 —,173 B.54 1410 95
0.2286 laS1L L.%3 3.71 1.12 +=,926F-01 2497 +=,T43 95
0.2287 l.64 2. 10 4atrl + 703 +=a668E-01 B.T6 +=-,48131 95
02334 1.70 2.02 4407 »THU +=L.594E-01 ToTéa +-, 605 95
0,2338+- 0.0796 1.20 1.77 3,13 245 +—, 222 1244 =1.h2 [:1¢]
0a2484+- 0.00858 1.25% l.80 3.23 2.17 =, 147 12.0 +—. 008 Bl
0.,2572+~ 0.089& 1.28 l.81 3.28 2.15% +—=, 169 12.4 =974 a0
0.2632%~= D.0921 1.30 1.82 2,32 2.5 =237 14.0 +=1a41 a0
0.27T22+= 0.0958 L.23 1. 84 3.38 1.76 +-,228 11.0 +=1e42 ad
0.2722 1.33 1.84 3,38 1.58 +=,140 9.B3 =, 874 ?5
UL2TBZ+— Q.0982 1,35 1.85 Fa4l l.65 +-,331 10.6 =72.14% a0
0.2873+— 0.1020 1.38 1. 86 3.47 1.91 +-, 2497 12.48 +-1.99 A0
Ce2934+— Q.1044 140 1.87 3,51 1.58 =314 10.9 +—=2.17 ag
0,3026+- 0.1061 la43 1.89 3,56 Lal2 +-, 280 8.06 +=2.01 8o
0.3080+4— 0.1L006 La45 1.90 3.60 la%1 = d 94 10.5 +=3.66 B8Q
02674 l.83 2.08 4.31 432 +=-. 640F-01 5.10 +-,T55 95
0.3695 l.23 1.79 3.19 1.60 +=.181 Fab1 +—. 966 25
0.,3816 Leb# 1.99 3.596 W BFT +=.827TE-O1 Ga46 +=.594 95
D.4249 1.32 1. 83 3.36 Laba +-.140 9.43 +—,901 95
Q4705 le%l 1.88 Ja53 1.18 = F5RE-DL B.29 +—=. 868 a5
0.5304 l.50 1.92 3,70 «63] +=, T1%E-01 B.4T +-,5T0 95
0.5329 1.59% 1.97 3.88 539 +=aB26E-01 4. B0 Laa R 3-1:] 95
0.5348 1.85 2.09 435 +273 =4 20E-01 3.29 +-a507 95
D.6427 1.68 2.01 4.03 387 +=, 544E-01 3.85 +- 2541 95
Qab4d? k.50 1.92 3. 70 1.01 +—,863E-U1 8.04 +=a.68% 35
0.6453 1.33 1.84 3,34 l.66 —ailh 10.3 =710 85

# = NUMERICAL YALUE FROM TABLE 4 = YALUE READ FROM DIAGRAM P = PRELIMINARY DATA

UNMARKEQ CROSS SECTIDNS, ANGLES AND 7 VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHOR{S) .
ANGLES ARE IM DEGREES: CM AND LAD ARE CENTER~OF MASS AND LARORATORY SYSTEM; E# = CM ENERGY.



M23 D.9383 GEV
M3: 0,9383 GEY
P4: 0.5480 GEY

K E*
GEV GEY
baQ0 .48
.00 3.99
12.00 4.84
18.00 5.89

# = NUMERLCAL VALUE FROM TABLE

DIFFERENTTAL CRO5SS SECTION (BACKWARD PRODUCTICON]

clie:
s -y

GEVHRZ GEVWeZ
12.14 #0.011

¥ 0.046

15.89 # 0.050
4 0.570

23.40 # 0.045
# 0.645

34.66 ¥ 0,042
404670

GAMMA + PROTOM — > PROTON ¢ ETA

d = VALUE AEAD FROM DIAGRAM

&3

0 SIG/D U
MU BARN/GEY®®2

Bt H2E=024-, 156E-02
Ha9G1E-024-, 1 39E~02
¥a b 4bE-Q2+—, BHOE-03
#.21DE~024-, 570E~03
#.920E-03+~. 300E-023
#e4TOE=-Q3+=0420E-03
#: 260E-03+=,120E-02
¥e530E=04+~, 580E-04

(K > 0.TE GEVY)

THETA iBARYONI
4, ]

6.3
10.7
8.8
260
bat
20a4
4.8
16.7

{CONTINUED)

K

5

P = PRELIMINARY DATA

6.00 GEY

LA

l.6
2.7
2.0
5.9
1.2
3.8
0.7
2e6

D SIG/D OMEGA (CME
MU BARMS STERAD

aS4QE-024—4 1 26E-02
«TIBE-024—.112E-02
«AG2E-024—,949E-03
2232E-024~.629E-03
w 156E=02+=.510F-03
« TIIF-D3 4=, T14E~07%
+6T5E=034+.311€6-03
» JTAE-03 4= 151E-03

UNMARKED CROSS SECTIOMS, AMGLES ANO T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHORIS).
E* = CM ENERGY.

ANGLES ARE IN DEGREES;

CM ANO LAE ARE CENTER=OF MASS AND LABORATORY SYSTENM;

Al

REF

113
113
113
113
113
113
112
113



&4
Cll?: GAMMA + PRCTON --> PROTON + X ZERC (K > 1.47 GEVI
NZ2: 0,9383 GEV
M3: 0.9383 GEV
N4: 00,9583 GEY '

TOTAL CROSS SECTION

K E# SIGMA STGMARES~MANZ) kw7 REF
GEV GEV MU BARM MU BARN*GEV®*®2
le%d - La90 2.00 a 1.20 +-,500 11.4 =i, TG 28
L9 = 2,50 2,22 8 1.00 += 4,450 1641 +—Te25 28
2«50 - 5.80 2. 13 i L2000 =4 LOOE GO Tutr2 +=3.71 28
’
¥ = NUMERICAL WALUE FROM TABLE d = VALUE READ FROM DTAGRAM F = PRELIMINARY DATA

UNMARKED CROSS SECTIONSs AMGLES AND T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHOR{S).
ANGLES ARE IN DEGREES; CM AND LAB ARE CENTER—OF MASS AND LABDRATORY SYSTEM; E® = CM ENERGY.



65

C121: GAMMA + NEUTRON ——» WEUTAON + PI ZERD Lk > 4.00 GEV})
M2t 0.9395 GEY
M3z D.9395 GEY .
M4z .1350 GEY

TOTAL CROS55 SECTION : NO DATA TO BE LISTED

RATIO OF DIFFERENTIAL CROSS SECTION ON MEUTRCN TOD THAT ON PROTON

K E& -T THETA {®ESON) O SIG/D T
GEV GEY GEWVaE2 CH LAB {PIOWNI/IPIO,P) REF
4+00 2.90 P& 0,.,3000 2ha42 8.004
— 0.1000 = 4,13 +-1,3592 Pa0. 850 *.110 130
P3# C.5300 32.465 10. 62
= 0.1200 = 3,80 #-1,322 RPad0.630 +.110 130
~« FUOE-D2 130
P& Q.8000 40.41 13.57
+= 0.1500 = 3.95 +-1.430 Pa0. 700 +=2 600E-01 13g
Pd l.5000 E8.48 20.51
= 0.3000 = Ge01 #-2,4568 Pdl. 850 *a120 130
-.110 ' 13¢
# = NUMERTCAL VALUE FROM TABLE 3 = YALUE READ FROM DIAGRAM F = PRELIMINARY OATA

UNMARKED CROSS SECTICONS, ANGLES AND T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHORIS!.
ANGLES ARE IN DEGREES; €M AND LAP ARE CENTER-OF MASS AND LABORATORY SYSTEM; E® = CM ENERGY.



M2t Da.9395 GEW
M3:r (0.5383 GEY
Ma: 0.1396 GEV

K
GEV

1,20

1.20 = 1,30

K
GEV
1.20

la24
120 — 1.30

l.28
1230 = l.40

¥ = NUMERICAL WALUE FROM TABLE
UNMARKEL CRO55 SECTIONSs ANGLES ANO T VALUES ARE CALCULATED FRAOM THE QUANTITLES GIVEN BY THE AUTHORISE.

2: 0.9395 GEV
M3: (.9383 GEV
4: 0.13%46 GEV

E#
GEWV

1.7%
1.79
1.80

clza:

fl22:

-7
GEVE®Z

0a2340
DuaZd4l
0.0482-
0.1187

0.107%0- -

0.20713
DalBbh~
0.3164

0.2853~-
0.4429
0.3993-
0.5828
0a5255—
¢.732C
O.6&00=
0.8858
Q. T987-
L.029&
0.9373—
l.1887
1.0718-
l.328¢6
1.1980-
1.4551
l.3120-
1.5643
l.4l04-
1.6528
L4903~
1.7181
1.5491-
1.7580
L5851~
L.171%
Da25a3
0.0335-
041305
0.1187-
0.2278
0.2073~
0.3478
Qa316%~
D.4BL8
Gata29~-
Ge5408
0.5828~
U.8045
0.7320~
0.973&

0.8858-
1.1427
102196~
l.30686
l.1887~
l. 4604
1.3286~-
125994

GAMMA

GAMMA ¢ NEUTRON =-> PROTON + Pi-

+ NEUTRON ——3> PROTON + PI-

65

TOTAL CROSS SECTION

SIGHA
MU BARN
i 21.0
# 12.8 +2.20
-2.00
¥ 134 +2.40
=-2.20
# 10.06 +2.10
=240
# 520 +, 9040
—-. 800

{#€ » L-20 GEYI

SIGMAM{ S—Mak2)wad

MU RARN#GEV*#2

107.
T0.73

85.9
764

63.0

+12.1
=11.0
t15.4
=14.1
+L5.5
=14.48
+9,.15
—-B.14

DIFFERENTIAL CROSS SECTION

THETA (MESONY

CH

3 45.00
@ 45.00

20 00—
30. 00
30.06-
40400
40.00~
5CaGC

5000~
60,00
40.00-
T0.00
T6.00-
8C. G0
80.00-
9000
90,06~
1G0.640

#100.00-

110.C0

W11Q.00-

120.040

#120.00-

130.00

#130.00-

140,60

¥lab.00-

150.00

#150.00-

160.00

#160.00-

1T0.0L0

#17C.00-

180,00

& 43.00

2000~
10.00
30.00-
40400
4000~
50.00
50.00-
&60.00
&60.00~
T0.G5
70.00-
80.00
80.0G~
90.00

90.00-
100.G0

F130.00—

110,00

ALl10.00-

120,00

#120.00~

130,00

# = VWALUE READ

¥

LAB

24.5%
24428
10.30-
15.5%
15.59~
21l. 06
21.06-
2&aT8

26478~
32,82
32.82-
39,29
39.29-
46,28
G4bHe 28—
53,97
53.52-
62438
62,30~
TleB2
7l.82-
B2.47
82447
G4 oDk
EL TS T
t08.3

#108.27-

L23.8

Wiz23.82-

141a2

¥lal.20-

l60.1

#L60. 14—

180+0
24.01
10.02-
15.18
15.18-
20.51
2051
26409
26a.0%
32.00
32.00~
38.33
38.32-
45.18
45418~
52.70

52.70-
6la.G3
6l.02-
7038
T0e38~
80.96
80.96~
93.02

nsIG/n T
MU BARN/GEY*®2
26a0 +~1.73
21.9 #-1.51
12.7 -T.40
Léa5 T4t
33,7 *10.5
-9.70
IL-4 +-8.94
9.72 L T
o)
24 2% =224
2224 *=Z2. 2%
o0
-0
+0
5.98 =3, T4
3. 74 +-3.74
0
0
+0
20a.3 +=1a59
35.2 +-12.2
21,7 +—8.81
12.5 +-h.10
ba 10 =406
10.2 =474
Sa%l +-3,39
T.45 +5.42
-4+ 06
2.03 +=2.,03
+0
2.71 +=2,03
6410 +=4,06
FROM OTAGRAN

Ik > 1.20 GEVI

REF
182
62
62
62

62

(CONTINJED]

{D SIG/D Ti®{S-Mx®Z)k¥?
Mt BARN®GEY*%2

132.
119,

6%.8
FUe &

185.

173.
5344
o0
12.3

12.2

.0
-0
AZ.9
20.5
«0

=0
L.

226.
139.
6.8
39,1
65.1
24,7

47«8

+=-8480
+-He19

+=&1,1
+=41.1

+5T.5
-53.1

+=49 .3

=246

+=20.5

=20.5

+=3.21
+-78.1
«=56.4
4-39,1
+=26.0
+~30ak&
+=21a.T

+34.7
=260

+=13.0

+-13%.0

+—=26.0

P = PRELININARY DATA

ANGLES ARE IW DEGREES; CM AND LAB ARE CENTER=DF MASS AND LABORATORY SYSTEM; E* = CH ENERGY.

*®

0 SIGAD OMEGA (CH}

MU BARN/STERAD

3.30
2.90

1.70
2+ 20

4450

4420
1.3¢
«0
«300

« 300

« 300
«0
=400

+900

+=,220
+—a 200

+=~1.,00
+=1.00

+1.40
=1.30

+=1.20

=, 600

=300

=, 300

+~4 500

+-.500

+-,220
+-1.80
+=1.30
+-,504Q
+=-. 600
+-.T00
+=.500

+,800
- 600

+-4300

+-,300

+=4 600

REF
1482
182
62
&2

62

62
52
62
62
62
62
62
b2
&2
&2
&2
62

62
182

62
62
62
&2
&2
62

62

&2
62
62

&2



&7

Cl22: GAMMA + NEUTRON == PROTON * PI- LK > 1.20 GEV) [CONTINUER)
M2: 0.93995 GEV
M3z D.9383 GEY
M4z 0.1396 GEY

DIFFERENTIAL CROSS SECTION

K E* =T THETA (MESON} D SIG/ID T 0 SIG/D The{S~MuekZ])dx2 N STG/D OMEGA (LM}
GEV GEV GEV#%2 cH LAB MU BARM/GEV®$2 MU BARN®GEY %2 MU BARN/STERAD
1.30 = 1.40 l+85 lo4551= H120.00- ¥ 93.02-
L. T194 140.00 106.8 +4 «0 £ .0
l.5643~ #14Q.00- WlD4H.82-
l.8167 150.00 12245 «0 ol ¥ «0
L.6528~ W#15Q0.,00- #12254
1.8885 1&Q+ 04 140.2 heTé t—4,06 30.4% +-25.0 ¥ 700 += . 500
l.7181- #160.00- #140.23-
1.9324 170.00 159.6 T+&5 +=6.TT 4T+ 8 =43 .4 # 1.10 +=1.00
1.7580- ¥170.00~- #159.62-
1.9472 180.00 180.0 0 « 0 L]
140 = 1.50 1.90 GaQ587= ¥ 20.,00- # 9.77-
0.1423 3G. GO 14.80 13.6 +=8,04 101. #5945 ¥ 2.20 +-1,30
041305~ ¥ 30,00 ¥ l4.80-
0.2485 440.00 20.01 132.0 +=56.4 BD 6.1 +-50.3 # 2.10 +=1.10
G.2278- ¥ 40.00- ¥ 20.01-
0.3794 50.00 2344%6 4.+80 4,33 50.13 +=12,.0 # l.10 +=. 700
Q.3478- W 50,00- # 25.46-
U+5310 &a0.40 Al.24% 8.04 +=4,33 59.5 +=32.0 # 1.30 #~=.700
D.48568= ¥ 604006 # 3129~
0.6948 70.00 37.43 %95 +-3.09 36.6 +=22.9 ¥ 800 +=.500
02 6406— i T0.00- N 37.43-
0.8776 40.C0 44416 9.28 +=4.33 68,6 +=32.0 # 1.50 +~.T00
0« 8045 W BO.00- # 44.16-
1.0621 30.00 51.55 247 +-1.86 18.3 +=13.7 # 400 +=. 300
05736~ # 90,00- # 51.55~
L2465 L00.G0 89,37 a0 «0 ® W0
L1427~ ¥l00.00- # 59.717-
lak253 110.00 69.02 2247 2067 18.3 +-18.3 % 400 +— . 400
1.3066— AL10.00- 4 &5.02-
1.5931 120.G0 79.5% =0 »0 ¥ .0
le%604- #L120.00- 4 79.53~
1. 7447 130.00 51.58 2.4T +=2u 4T 18.3 +=16.3% ¥ 400 +=. 400
145994~ ¥#120.00= # 5l.58-
l.8156 140400 105+ 4% 3.09 +=3,09 22.9 +=22.9 ¥ 500 +-,500
l.7194— #140.00~ #105.43-
1.9818 150.00 121.32 a0 [ ¥oL.0
L.BLET= ¥150.00- #12l.31-
2.0401 160400 139.3 +0 =0 4 D
1.8885~ H160.00- WH139.26-
2.1080 17Q0.00 15531 13.6 *7.28 101 +hHa.6 # 2.20 +1.50
8. b4 —63.9 =1.40
1.9324- #170.00- WH159.10—
2.1241 180.00 180.0 0 <0 ¥ .0
1.50 = 2.00 2.03 0a0641= # 20.,00- H 8,75-
Ga2025 1000 13.26 8,06 +=3.02 82.0 +=30.T # 1.560 =500
0.1423~ A 30.00- 4 L3286
0.3535 49.00 L17.94 604 +=2,01 61l.5 +=20.5 # 1.20 +-.400
0.2485- ¥ 40.,00= ¥ 1T.94
0.5398 50«00 22,88 504 +=~1.51 51.2 —15.4 ¥ 1.00 +=, 300
03794~ W 50.0C~ # ZZ2.86—
0.7555 6. G0 28.09 1.01 +-1.01 10.2 +=10.2 # .200 +=. 200
0.5310- N &0.00=- # ZB.05
0.9943 1C.C0 33,74 3,02 #=1.01 30.7 +=10.2 B 600 -, 200
046988~ ¥ T0.00- # 32,74
l.2487 80.00 39.91 2.01 +=1.01 20+ 5 +=10.2 B 400 +=4 200
0.8776— # BQ.00- # 39.91-
1.5111 §0.0G0 46,76 1.51 +=. 504 15.4 +-5a12 A 300 +-,100E Q0
lL.as21- K 50.00- # 4&.T&6—
1.7735 100.00 Sheht 1.01 +—4 504 10.2 45412 # 200 +-.100E Q0
L2465~ #1CQ0.00- N S4.46—
2.0279 110.00 63.25 2.01 +-1.01 20.5 +=10.2 A 400 +~.200
l.4253~ Wll0.00- N 43.25%
2.2606 12000 73.40 2.01 #=1.01 20.5 +=10,.2 # 400 +=.200
l.5931- Wl20.600=- ¥ 73.40-
2.4824 L30.00 85,28 «0 -0 # .0
LaT447- #130,00~ ¥ B85.28-
2.6686 140.00 99.27 1.51 +=1.01 15.4 +=10.2 # +300 =200
L.BT56~ #L40.00- ¥ 99.27-
2.8197 150.00Q t15.8 1.51 +=1.01 15+% +=10.2 § =300 +-,200
l.9618— F150.00— WL1L15.77-
2.9310 160.C0 135.0 -0 a0 ¥ .0
2+0601- ¥160.00- WLl34.9%
2+9992 170.00 15647 5.54 +=3.02 56.3 +=30.7 1 1.1 +=. 600
241080~ KLTQ.00- W156.71—
3.0221 1680.00 180.0 o0 0 k.0
3.40 2«70 4 0.3T740 2 3J.00 10.562 a L7132 +—.150 29.1 +-56a12 317 +—,668E-0Q1
d 0.6530 a 40.00 14.39 2 303 +-,360E-D] 1224 t=1.4AT =135 +-. 160E=01
d 0.81T7& A 45.00 16.35 2 195 +=o410E-01 7.96 +=La &7 »86BE-D1+-, 183E-01L
3 09971 @ 5000 18.37 3 +950E-01+-,2320E-01 .88 +=.5939 « 423E-014+.102E-01
4 1.3956 a 6000 2263 # aTLOE-014-,220E~01 290 +-.898 «ILEE-014-,3TIE-D2
# = NUMERJICAL VALUE FROM TABLE 4 = VALUE READ FROM DIAGRAM P = PRELIMINARY DATA

UMMARKED CROSS SECTIONS, ANGLES ANC T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHOR(S}.
ANGLES ARE IN DEGREES: CM AND LAB ARE CENTER—OF MASS AND LARQRATORY SYSTEM; Ex = CM ENERGY.

REF

62
62
62
&2
&2
62
62
62
52
62
62
&2
62
62
&2
62
62
&2
b2

62

52
62
62
62
62
62
62
62
62
62
52
&2
&2
42
&2
62
62
44
“h
44

44
44



MZ: 0.9295 GEV
3: 0.9383 GEvV
H4: 0.1398 GEV

-1
GEVA¥2

0.3740
Q4530
Q.8176
Q9971
1. 3956

BRI R @ A

=T
GEV#®2

Q.U4B2 = Q.1187
0.0535 ~ 0.1305
00587 ~ 0al423
LeQbal = 022025
U.107C - 0.2073
C.L1BT - 0.2278
0a1303 — Q.2485
e 2340
02441
01423 - {3535
0.1849 — 0.3104

0a2543
0a2073 — 0.3478
0.,2278 — G.3794
022853 — Lak429
0a2485 — (0.5398

O.3164% — 0.48568
0e3476 = 045310
0.3993 = (Q.5828
De4429 = Gab40b

G.3794 — 0.T555
O.4B848 - 0.6588
0.5255 ~ Q.T320
04.5828 ~ 0.8045
Uab406 = (uBTTS
0.5310 - Q.9943
(o908 — 1.2487
QL8776 — 15111

: 0.9395 GEV
: 0.9383 GEY
T 0.1398 GEY

M

P Y]

K E*
GEY GEY

1.2¢ = 1.30 1.77 - 1l.082

130 = 1.40 1.82 - l.87

Cl22: GAMMA & NEUTRCN —=3» PROTON ¢ PI-

K
GEWY
.40
34U
3.40
1.40
3.490
K
GEW
120 - 1l.30
1.30 - l.40
1.40 - 1.50
1450 - Z.00
1.20 - 143§
130 = L4840
1«40 - 1.50
1.20
l.24
1. 50 — 2.00
1.20 - 1.30
1.28
L. 30 - l.44d
le40 - 145G
1.20 = 1.30
1.50 - 2.00
le 30 = 1440
1.40 — 1.50
1.20 - l.30

la30 = l.&0G
1.50 = Za0C

L.40 - 150
L.20 — 1.30
1230 = le4Q
140 - l.50
ka B0 = 2400
1.50 - Z.00
1.50 ~ 2.40

68

[ > 1.20 GEWI

DIFFERENTIAL CROSS SECTION §T7 DEPEMDENCE)

2.00 GEW € K < GE

E*
GEY

Za10
2.70
2.70
2Tl
2.70

5
GE wa %

Te27
Te2T
Te27
Te2T
Te27

Vo 3.40

0

SIiG/D T

[CONTINUED}

2 MU RARN/GEV®R®Z

«TL3
$303
«195

O OR M B

1,20 GEV < K < GEV 2,00

[ ]

GEV
l. 77T = laB2
1.82 - Lla.8T
1.87 - 1.92
L.92 - Z2.15
L« 77 - Lla82
L.82 = 1.87
1.87 = l.92

1.77

1.79
1l.92 - 2415
1.77 - 1.82

1.81
l.82 - l.8F
1.87 - l.92
1.7 - 1.82
1.92 - 2.15
l.82 - L.B7
1.8T7 - 1l.92
1a77 - lo82
1.82 - 1.87
l.92 = 2.15
1«87 = l.92
1. 77 ~ 1.82
1.82 = l.87
laB7 - la92
1.92 - 2.1%
L.92 - 2,15
l.52 - Z.15

5
GEWEH

3.14 -
3.33 -
1.51 -
3,70 -
3al4 -
3233 —~
.51 -
3.14
3.21
3.70 -
3.t4 -

.29
3.33 -
3.51 -
EER L
3.70 =
3.33 -
3451 -
Jale -
3.33 -
3.70 -
.51 —
3.l4 -
3.33 -
3,51 -
3.T7G -
3.70 -
3.70 -

Cl22z GAMMA + NEUTRON —-> PROTON +

S
GEVWw32

3.14 - 2.313

3.33 - 3.51

# = NUMERICAL VALUE FROM TaRLE
UNHMARKED CROSS SECTIONS, ANGLES ANO T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN B8Y THE AUTHORIS).

ANGLES ARE IN DEGREES;

CIFFEREMTTIAL CROSS SeCTION

+=a150

=2 360E-01
#=.410E-01

L95UE-01+-.230F-01
fTLUE-QL+=-.220E~-01

D SIG/D T

2 MU BARN/GEVE*2
3.33 12.7 #=T.48
3.51 35.2 +=-12.2
3.70 L3.6 +-B .04
hebid 8«06 +=3.07
3.33 16.5 +-7.48
3a.51 21l 7 +=H.81
3.70 13.0 +=8.80

2640 +-1.73

2149 +#-1.51
LEY - Ha0% +—2,01
3.33 3.7 +10.5

=3, Tu

20.3 +-1.59
3.51 13.5 +=56,10
3.70 Se 80 +=4,33
3.33 3l.4 +=8,38
fra oty 504 +—1.51
3.51 GalU v-4.06
3. 70 H.04% =433
3.33 3,72 b 4G
3.51 10.2 4,74
4ot 1.1 +=1.01
370 4435 +=-3.09
3.33 w0
3.51 Se42 +=12,37
3.T0 3,28 +—4, 32
Halih I.02 +=1.01
EEY-L 2.01 +-1.01
dabd 1.51 +=.504
PI- (K > 1.20 GEV}

-u D SIG/D U
GEyw*2 MU BARN/GEY®*2
~0e242 ==0.215 +0
-0.230 =-0.17% 20
~0a194 =—0al10 0
=04135 —=0.021 3.74 =1, T4
-0.055% - 0.088 5.98 +-3.74
0e043 = Ca2l4 sl
d«157 = 0.354 « 0
G.283 -~ 0.503 0
0.418 — D.657 2.24 *-2.24%
0.556 — 0,811 2.24 +-24 2%
=Q«228 ~-0.201 » 0
={0. 215 ~-0.15658 7,45 -6, 77
=0.175 =—0.086 4.74 t-t,Ub
=0.110 = 0.012 -0
-0.021 - 0.132 +0
0,088 — 0271 4.10 +-4.06
3 = YALUE READ FROM DIAGRAM P

CM AND LAP ARE CENTER-OF MASS AND LABDRATCRY SYSTEM;

A0 51G/D TI#{5-MEA2 w3
MUy RARN*GEW®*2

29.1
L2+ 4
7.94
3.88
2490

+=g,12
—1.47
+—1.57
#-.939
+-, 6898

I SIG/D TI[5—Mex2 a3z
M PARNXGEy#®=x2

69.8
226a
101,
82.0
904
139.
Fb6al
132.
119,
61.5
185.

117,
86e8
5043
173.
51l.2
3941
59 5
53.4
65,1
LGa2
3b6.6

EL TN
68.6
A0aT
205
15.4

+—=41.1
+—T8.1
+=58.50
+=30.7
+=4la.1
+-556.4
+=50.3
+-f0,80
+-8.1%9
+=20.5
+57.5
~53.3
+-9a 21
+=139.1
+=32.0
=49, 3
+=15.4
+=-26.0
+=32.0
=244 6
=304
«-10.2
+=22.9
0
+=21aT
+=32.0
+—10.2
=10, 2
—5,12

{CONTINUED)

[BACKWARD PRODUCTION)

THETA |
cH

4 0.0 - 10.0
# 10.0 - 20.0
¥ 20,0 - 30.0
¥ 30,0 - 40,0
# 40,0 - 50.0
# 50,0 — 600
# 60.0 — TQ.0
¥ TU.0 ~ BO.0
¥ BOLD = S0.D
¥ U.0 ~-10D0.0
¥ 0.0 - 10,0
¥ 10.0 — 20,0
# 20.0 - A0.0
A 30.0 — 40.0
A 40,0 = 50.0
# 50.0 = &0.,0

K > 1.20 GFY

BARYON)
LAB

0a0 -
B9l -
8.1 -
12.31 -
16¢4% -
20.7 -
25.1 =
29.5 -
442 -
3B.9 -
0.¢ -
4.0 —
8.0 -
12.1 =
162 -
20a% —

= PRELTIMINARY DATA

E+# = CM ENERGY.

0 SIG/AD OMEGA (CMI
My BARN/ STERAD

v
—
-
=
E R Y
v s
o A
==}
[=N=]

A%.4 He IR0
f4.3  K.200

41 W
B.l WNl.10
12.3 w.TQU
lée4 4
20.7T ¥

25.1 #.900

-0
a0
o0

0
-0
«0

« G

o0
=0

REF

44
44
44
44
44

REF

52
62
62
652
62
62
62
192
182
62
&2

182
&2
62
62
&2
62

62
&2
&2
&2
62
62
&2
&2
62
62

+-,500
+~,500

+=.300
+=.300

+-1,00
=500

+=.600

REF

62
62
62
62
62
62
&2
b2
62
62
¥
62
&2
&2
&2
62



65

ClZ2: GAMMA + NEWTRON —-3> PROTON + PI- [K > 1.20 GEW? (CONTTINUED )
M2: 0.9395 GEV
#3: 0.93a3 GEV
MéT 0.1396 GEY

DIFFERENTIAL CROSS SECTION (BACKWARD PRODUCTTOND K > 1.20 GEV

K E* 5 =uU 0 SIG/D W THETA [HARYON) D SIG/D OMEGA {CM) REF
GEV GEW GEV#%2 GEV#*%2 MU BARN/GEV*%2 CH Lan MU BARN/ STERAD
La30 — lad0 1482 = 18T 3.33 ~ 3.5} 0a214 = Cud24 Z.T1 +~2.03 % 6040 = TDW0 24,7 - 29.5 #.400 =300 ¥4
0.354 - Q.58 -0 ¥ 70.0 - BO.0 29.2 - 34,2 @ -0 ¥4
0.503 — 0+757 2.03 +-Z2.03 ¥ BOLO - 90.0 33.8 - 38,9 #.300 +-.300 62
0.65T7 - 0,926 7T.45 +5.42 4 90.0 -100.0 38.5 - 43,9 #1,10 +.200 62
=4.06 -.600
140 — 1.50 1,87 - 1.32 3.51 ~ 3.7C =0+216 =——D. 1489 -0 # 0.0 = 10.0 0«0 = 4.0 K «0 62
=Ca201 —=0.141 12.6 +9. 28 # 10.0 = 20.0 3,9 - B.0 ¥2.20 +1l.50 62
—8.64 =1l.40
=0a158 ==0.063 «0 # 20.0 = 30.0 T-9 - 12.1 & =0 62
-0e0886 — Q.C43 .0 # 30,0 - 40.0 11,9 - 16,2 ¥ =0 ¥
0.012 - 0.174 3.09 *-3,09 # 40.0 — 50.0 16.0 — 20.% #,500 +=.5300 62
0.132 — 0.326 2.4T7 =247 ¥ 50,0 — 60.0 20.1 — 24,7 Wa400 +-.400 &2
0427l - Qw494 0 ¥ 60.0 — TUa0 2444 — 29,2 # =0 &2
0424 = 0672 2447 FeZaktT A T0.0 — 80.0 2848 — 33,8 H.400 =400 &2
0.588 - 0.857 -l # BO.,0 ~ 90.0 33.4 - 3A,5 W «0 &2
0757 = 1.041 2.47 t-1.86 # 90e0 ~L00.0 38al — 4344 WHa400 +=4300 62
L.50 = 2,00 192 - 2445 3.70 ~ 4.b4 =0.205 =-=0.141 -0 B 0.0 = 10.0 0.0 ~ 3.9 @& =0 62
=04189 «=0.073 5,54 +-1,02 ¥ 10.0 - 20.0 3.7 - T.9  Kl.A0 =600 62
=0.141 - 0.029 =0 K 20.0 = 30.0 Tah — 11.9 & =0 62
-0.083 — Ca190 1l.51 +-1.01 ¥ 30.0 - 40.0 11,1 - 1&4.0 #.300 *+=.200 &2
0.043 — 0.376  1.51 t=1.01 ¥ 40,0 — 50.0 14,9 - 20.1 #,.300 +=,200 62
0.174 - 0,592 -4 ¥ 50,0 ~ 60.0 18.8 — 4.4 ¥ -0 &2
D.326 - 0.831 2.01 +=1.01 B 600 = TO.0 22.9 - 28,8 #a400 +-4200 62
0.494 — 1,085 2.0l +-1.01 B 70,0 — 80.0 2T7.1 — 33,4 #,400 +—.200 62
0.672 = 1.34T 1.01 +—. 504 H 800 — 9020 31.5 ~ 38.1 #a200 +-4, 100F 00 62
Cl22: GAMMA + NEUTRON =~=> PROTON + PI- (K > 1.20 GEV} {CONTINUED)
K2: 0.,9395 GEY
¥3: 0,9383 GEY
K4: 0.1396 GEV
RATIO CF CROSS SECTIONS FOR TRANSYERSE AND PARALLEL {70 THE PRODUCTION PLANE) POLARIZED GAMMAS
K E# i) THETA {MESGN) A=5IG TRANSVERSE B=51IG PARALLEL
GEV GEV GEy®E2 CM LAB (4—B)s{A%B} AfLA+B) BftasR] REF
3.00 2455 2 0el400 19.56 T.231
— 0.0400 — 2,82 +-1.061 #0.510 +=a. 220 0.755 4=-.110 0.245 +=-,110 116
d 0.2300 25.15 5.349
= D.0450 = 2.50 #=,9555 20190 *=x170 0.595 +=,050E-01 0,405 +-a850E-01 116
a C.4000 33.36 12.54
= {1100 = 4,72 +-1.883 =290 +— 180 0.35%5 +-.900E-01 0.645 +—a900E-01 11é
d 0.6000 41.17 15.58
— 0.0600 = 2,15 +=.5B25 A= ¥SQE~014+-. 170 G.452 = B50E-QL Q54T +—.850E-01 116
@ 0.8500 45.48 19.17
4= QalT00 += 5428 +-2.276 WG.320 +=4 200 G.56460 +~.100E 00 D.240 +-.100E DO 114
? 1.2000 5%.63 2371
= 00,1600 = 2474 +-1.273 20. 130 +—= 195 G.545 +—.9T75E-0L 0.43% +—.975E-01 116
d 1l-5000 67454 27.52
= 041000 = 2,55 +-1.274 e &T5 +—. 220 0.837 +—~.110 0.163 =110 11&
a 148000 15.C3 31.40
= 041000 4= Za44 4-1,314 d0. 530 +=4 250 Q.765 -4 125 0.235 —a 125 i1e
3.41 2.70 ¥ 0.2000 21.7& Te630 #0340 +-.150 0.670 +-~.T5QE-01 0.330 +=a T50F-01 118
# 0.,4000 10.57 14.98 H=-a200 +=,200 0.400 +-.100E 00 0Q.800 +=.100E 0Q 118
# =~ NUMERICAL VALUE FROM TABLE & = VALUE READ FROM O[AGRAM P = PRELIMINARY QATA

UNMBRKED CROSS SECTIDNS, ANGLES AMD T WALUES ARE CALCULATED FROM THE QUANTTITIES GIVEM BY THE AUTHORISI,
ANGLES ARE IN DEGREES; CM ANO LAB ARE CENTER~OF MASS AND LABORATORY SYSTEM; E® = CM ENERGY.



M2
LEH
LI

POLARI ZED GAMMAS

R = RATIC (SIGITRANSVERSE) - SIGIPARALLEL}F/ISTGITRANSVERSE)

L]

LN

TN T 5 S -

M2
LET]
L2

GEV
1.20

le24
l.28
1.30
140
1.55
1.7T0
2.60
204
3.05
3,06
3.15
3.16
3.17
3.26
3.27
3.36
3.37
3.38
3.40

I.48
3.59
5.00

¥ =
UNNARKEL CROSS SELTIONS,
ANGLES ARE IM DEGREES;

0.9395 GEVY
0.9383 GEV
041396 GEV

-T
GEVa®2

0. 14004~ 0.0400
¥ D.2000
0.2300+~ 05,0450
Ua%0004= O,1100
#  0.4000
0000+~ 0.0600
0.8500+#~ 0.1700
1.2000+- 0.1000
1.5000+— 0.1000
1. 8000+ 0.1000

Clal:

G.9395 GEVY
0.9383 GEVY
0.1394 GEY

E¥
GEV

1.77

"

1.79
1.81
1a82
l.87
1.95
2.92
2. 4U
2457
2437
2458
2.61
261
2.62
2465
2465
268
2.569
2a69
2,70

R T T

*

e R A

2.72
2.764
3.21

ﬁ.‘-‘"“‘.T‘

claa:

GEV

3.00
EFL Y]
3.00
l.00
3e4l
3.00
3.00
3.00
2,00
3.00

clza:

-T
GEY#*2

U« 0000
0a2340
Ja2s4l
0.2542
G.0G00Q
Q.0000
0.0000
Q0000
G.0970
0.7217
0.T2494
Ga7271
0.7514
0.7541
0.75548
0.7812
U.T835%
0.0083
0.08110
0.8137
G.0030
0.0410
0.0120
U.0480
0.0960
0.1900
T.2900
G.2500
043159
U.5075
Ja6585
0.8219
1.002%
1.4030
1.8462
2.3188
2.8061
0.8409
c.a8707
0.006C
0.0020
0.0140
0.0570
0.1000
0.2000
0.3000
0.3900
0.5000

GAMMA ¢ NEUTRON -=> PRCTON + FI-

GAMMA + NEUTRON —2> PROTON + PI=

I RV P TN T S Y]

+
1

[T RV - W VI PN - TR TR~ -

+
I

2.00 GEV € K < GEV

E*
GEY

2+5%
2a.T0Q
2455
255
2. 10
2495
2455
2.95
2e55
2,55

AND

TQ

+ SIGIPARA

(K > 1.20 GEV}

IDIRECTION OF POLARIZATIOM IS WITH RESPECT TN THE FRCOUCTION PLANEI

LLELI}

[T DEPENDENCE #

Jutrl
5
GEW¥%2
6a52 altla510
Ta29 AU 340
§.52 i0.190
ba52 a—. 290
Te29 ¥=4200
.52 =+ 950E~Q
be52 40,320
Ha52 a0.130
be52 BUe&T3
6452 a0a53C

GAMMA + DEUTERON --> NELTROW + NEUTRCN + Pl+

DIFFERENTIAL CROSS SECTIOM: RATIO Pl~/PI+ ANG

THETA | MESONE

LM LAR PI=/P1+

G.00 «4THTE-OL Q0. 780 +-y S00E-OL
45,040 2455 Q0. 700 +=,6UUE-01
45.00 24.28 G. B30 +=, LO0E @0
45400 24401 Gs BBO —, 124
0.00 «4400E-01 1.00 +—. 110

U« 0D «4086E-01 C.960 +=.100E 00
J.C0 «0 l.01 =110
UeCO «Q 1.09 ¥-.120
17.564 926 0. 647 F=a T20E-01
45.C0 1f.17  mmmememee
45400 17.14 a0.450 +-+.500E-01
45,00 17.12 ads4l0 +-4600E-01
45.C0 &1 mm—me-
45.60 15.69 20430 =, 400E-01
43.00C 16.87 20.470 += . GUOE-C1
45.00 1b.67 al. 430 +-a4U0E-01
45.00 Lhabd 304 350 +~.600E~01
45.C0 lE.45 a0 420 +—a BOOF-01
4500 16.473 a0 440 +=.400E-01
4500 Lésdl 30 44U +-=u50UF-ul
2ab5 «5218

Gedty €=,1538 # 1.02 +=. BTOE-CL
G.21 1. 845 WU 861 +-,4T0E-0L
10.563 3. 702 KO.TT1 +—.590E~C1
15.0¢ 5.256 #0650 = 490E-UL
2l.24 T+4583 AU 553 = 440E-01
26.32 F.28& 40. 432 = 4 10E-GL
0.2 L0.86 #0.304 +=.240DE-D1
30.0C Lo. 62 ale 360 +-, 300E-01
35.64Q 12.48 30,2370 += 4U0F-01
4G.00 14,35 0. 380 +=. 4UDF=-01
45400 16435 80420 +=4 300E-01
50.00 18437 ila.410 +-,TOOE-01
60.00 22.63 A 580 +—.TOQE-01
TC.UC 2727 30. 590 +=,BU0E-01
80.0C 32.41 a0, 8640 +=, 200
§0.00 IBLLE dQa TBU +=.140
45.00 16.20 30« 560 +=o 600E-UL
45.40 15.99 ads 710 +=.1U0E QU
3.03 «HBTQ

Le51 #=.1480 #0983 +=,980E-01
4.63 1.356 #0.959 +=, TSQE-01
5436 2. 742 W¥O.T54 +-.610E-01
12440 3. 640 ¥0.589 +-a450E-01
17.57 5.177 #0.488 +=a 30 F-01
21.57 62374 ¥0.350 +—a 290E-0L
24.64% Ta307 ¥D.268 +=4 230E-01
0.9 SalT4 Wi 331 +=.330FE-01

a = YALUE READ FROM DIAGRAM P =

NUMER [CAL VALUE FROM TABLE

CH AND LAB ARE CENTER-DF MAS3 AND LARORATORY SYSTEM;

ik > 1,20 GEV)

R REF
+—2220 11&
+=,150 118
=170 116
+=.180 116
t=.200 118
1+=,170 116
=, 200 116
+=,195 11s
=220 114
+-.2350 116

[P+yD)/EPI+, P

(FI+ = PI=1/(PL+ + PI-}

Colld +-,568E-01
LelT8 ¥=e415E-01
Gu929F-014+-.59TE~-01
GebIBE-014-.6TFE-DOL
0.0 +=.B50E~-0D1
V. 204F-014=-.521E-01
~ 4 ITE-02%=, 545E-01
~a&ILIE=0L+=,549E-01

Uel2lé +-453]1E-01
Ua 379 - 4THE-OL
Uas41B +=.604E-01
Us 399 +-+391E-GL
Ja36l +-4555E-01
Ua399 t=.3F1E-0O1
Ua481 t—.658E-01
0.408 +-.436E-01
0389 +-.3B6E-DO1
O« 389 - 482E-01
~a TI4E-0Z 4=, 429E-01
Un74TE-0L 4=, 3ABTF-01
0.129 +=,376E-01
Ua2l2 +=. 160E-01
Ue2BH +=4365E-01
Le350u +=.3T3E-01
Ue534 +=.282F-01
Gede7l =, 324E-01
Va4b0 +-.426E-01
Datrtsd +—,420E-01
Os408 =, 298E~01
U.tl8 =, TO4E=DL
Ga2bd +-.561E-01
0.258 ++.633E-01
Ua 733E-01+-.116

Ua12% +-.884E-01
0.282 +=.493E-01
GalTO +=-.684E-01

0.857E-02+-.498E-01
U Z09F-014-,391€E-01

Ual4U +=,39T7TE-01
0.259 +=,356E-01
[ UL +=-4 35201
Qudbl +=.318E-01
Qu57TT +-a206E-01
U,503 +-2373E-01

PRELIMINARY DATA

E# = CM ENERGY.

(CONTINUED)

{CONTINUIEDY

P14+, D1 FiPT+4P

a lal3

F0a250

d l.15 +=,900F-01
20.FT0

k0. 618 +-.560E-01
0. 759 +=.6TAE-01
#3880 +=.680F-01
W0.897 +—.690E-01
#0.859 +—.670E-01
# 1.00 +=~. THOE-01
A la04a +-.500E-01
a0.950 += . 600E-01
a0+930 +=,900E-01
3 l.l2 +-.100E 00
04980 =140
#0.TIL +-.540E-01
#0,B23 =, T20E-01
#0,.890 +=4690E-01
#0,893 +=,TTOE-01
#0.977 +-.810E-01
40.899 +-4920E-01

=

REF

157
182
182
182
157
157
157
157
66
44
44
48
44
4
46
48
44
44
44
4

66
&6
66
b6
rs
66
66
“h
o
44
s
&4
44
4
44
44
44
44

-1
1.1
1.
1]
&6
56
b6
&6

FOR DETAILS SEE REFFRENGE
ANGLES AND T VALUES ARE CALCULATED FRCM THE QUANTITIES GIVEN BY THE AUTHOR(S).



Tl

Cl3al: GAMMA + DEUTERON —-> MEUTRON + NEUTRON + Pl+
AND
L1222 GAMMA + NEUTROW —-> PROTON + PL- (k » 1.20 GEW} {CONTINUED)
2: 0.9395 GEWV
M3z 0.9383 GEW
42 O0.1396 GEV

DIFFERENT!AL CROSS SECTTONZ RATIO PI-/PI+ ANC LP+,0D1/7(P[+,P)

K £* =T THETA (HESOM)
GEY GEV GEVERZ M LAg FI-/PT+ (Pl = P[=}/L{PI+ » PI—-] 1PI+, D} /P I+,PI RFF
6400 3.49 ¥ 0.0980 11.12 3,006 #0. 602 +=.500E-01 U.248 +-.3F0E-01 #0.950 +=.B30E-01 1]
# 0.3000 15.52 5.299 #0.282 +~.960€-01 0,560 +-u 43001 == [:1-]
8.00 3,99 # 0.0000 017 « 3995601 # Ll.17 +=.160 ~aTB3E-01+-+6BO0E-01 20.810 +=.140 83
¥ 0.0106 3.13 £7372 # 1.0% +=2 BOOF~01 ~u244E-0QLl+-.381E-01 20.620 +=.B00E-0t B3
# 0.0200 4.30 1.013 #0, 930 =L 6U0E-UL  0.363E-0Ll+—,322F-01 20850 +=, TOOE-01 B3
# 0.0400 &6.09 la433 #0.0808 +-,5B0E-01 (©.l06 +=a355E-01 20.800 *=,TQOE-01 B3
¥ 0.0800 B.62 2,030 #0569 +—o 420 E=Q) 0.275 +=.341E-01 20.950 +=,100F 00 B3
¥ 0.1200 10.56 2.490 #0. 475 +=,A6UE-01 0.356 +=.331E-01 20.950 +=.100E (0 B3
¥ 0.14&00 12.20 24875 D435 +=.490E-01  (.39% = 4TEF-01 20.510 +-4B0O0E-01 a3
¥ D.3000 16,73 3.961 #0299 +-.240E-01 (0.540 +— . 28%E-G) 80.950 +=o TOOE-01 B3
¥ 0.4500 20.52 4.BT6 #0.203 +-. 2BGE-01  0.535 +-.,330E-01 30,950 +=.900F-01 83
¥ 0.46000 23.T4 5.660 #0384 ++a430E-01 D449 =, 452E-01 @ 1.08 *=.160 23
¥ 0.8000 2748 6.563 #0.425 +=2540E-01 G.394 +=-.924E-01 4 1«13 +—.230 a3
# 1.0000 3G. 80 Ta%l3 H0. 544 #=. TUOF-0L 0.285 +-258TE-01 A 1«15 +=.170 a3
4 1.3000 35.25 G546 #U. 604 +-.830E-QL  U.247 +-a 645001 83
1600 5.56 $ 0.0400 Q.00 0 D.948 +=.152 Do bO4GE=D2 4=, THFE-01 20,960 A3
# 0.0050 1.50 +2531 ¥ 1.03 t=. 160 -« L3JE-01+-.7TRE-DL 81
¥ 0.0100 2.12 3580 #0.9359 =112 Le 209E-014+-,504F=01 83
# 0.0160 2+68 4529 Wl.l2 +=.120 —+5TBE-D14=4533E-01 83
4 0.0240 3.29 5548 H0.TT9 +=,110 Del24 #-,695E-01 20,484 63
¥ 0.0400 4a24 « 7164 #a.Ti2 +—~aB5UE~0]1 (a.168 +-,3756-01 a3
¥ 0.0800 &.00 1.014% #0.480 +-.390E-01 d.351 4-a356E-01 F0.950 +=.900E-01 83
# 0.1200 Te35 ls 283 H0e432 +—.400E-D1 0.397 +~330E-01 #0.970 #=,100E 0O a3
# 0.1600 Ba49 1.43¢ #0.334 +-. 30GF-0L  U.497 +=.336£-01 20.880 +—.1730 a3
¥ 0.,3000 11.64 1.971 #0.331 +-2 2BOE=C1  0.503 +—.316E-01 20.970 +=u100E 00 83
# 0.4500 14.26 2. 420 #0.421 +=,3TUE~01 0.407 +=.366E-01 @ l.18 +=4170 a3
¥ D.6000 16,49 2.801 #0.471 +=,390E=01 U.350 +=.36UE-01 @ 1.09 +-4180 a3
# 0.8000 15.08 3. 246 #0524 #=. 520E~U1 0U.312 a4 0E-01 B 1«07 +—.180 83
# 1.0000 21-313 3.641 KOs 636 +-.T40E~0L 0.222 +=,553E~-01 3 1.09 +-a190 B3
# 1.3Q00 244137 44174 HD. 569 Y—a920E-01 0.275 =, T4TF-01 —————— B3
£l22: GAMMA + NEUTRON =—-> PROTON ¢ P[- (K > la20 GEV) (CONTINUEM)
M2: 0.9395 GEV
¥3: 0.9383 GEV
M4: 0,1396 GEV
A = RATIO (=1/0+]) {T DEPENDENCE]
2.00 GEY < K < GFY 16.00
) K E# 8 R REF
GEVw*2 GEV GEV GEyu=®2
s 0.0000 1600 Sa56 30.95 ¥D.988 +-a152 K
# 0.,0000 8.00 3.99 15,92 ¥ l.17 +=.16U a3
¥ 0.0030+- DLDDID EFE ] 2«70 T«27 ¥ l.02 +-,97UE-01 1]
# 0.0050 16.00 5.56 30.95 #1.03 +—a 1560 a3
# G.0060+- 0.0020 5.00 3.21 10.28 #Q.983 +—4980LE=-D]1 1]
¥ 040100 16.00 558 30.%5 #0.959 +—a112 B3
¥ 0.0108 8.00 3,99 15.92 # 1.05 +-,800E-D1 813
# 0.0120 3,40 2+70 Ta27 Hd.851 = 6TOE~01 1.3
§ 0,05I40 5.00 3.21 10.28 A0. 359 +=, THOE=D1 1.1
A 0.0160U 16.00 556 30.95 Hl.1l2 =, 120 B3
¥ 0.0200 8.00 3.499 15.92 #0.930 +—.4600E-01 ]
¥ 0.0240 14.00 5.56 30.55 #0.779 +-a110 B3
¥ 0.0400 8.00 3.499 15.%2 HO.B0B +-.580E-01 a3
# G.0400 16.00 S.56 30.95 #0.7T12 +—.550E-01L a3
#  0.0480 3.40 2.70 Tu2T RO TTL +=,990E~01 &6
# 0,0570 5«00 321 10,28 HU.T54 +=a610E-01 66
# Q.0800 A.0D 3.99 15492 G569 +—a420E-D1 a3
¥ 0.0800 1600 554 30.95 ¥0.480 +=.390E-01 a3
N 0.0960D 3.40 2.70 T27 HU. 650 +=—4s 490E-01 &6
A 00970 2,60 2440 5.7 WU 64T +—aTZ0E-01 44
# 0.0980 6.00 3249 12.16 #0.602 +=2500E-01 &6
# 0.1000 5.00 3.21 10.28 #¥0.589 +=a450F-01 1]
4 0.1200 B.00 3,99 15.92 #0ea75 t—, 360E=01 83
# u.l200 15.00 5.56 30.95 AU 432 +=,4QIE~D1 a3
A G.1600 B.00 2,99 15.92 #0.435 +—490E-01 a3
& Oulsoo 15200 5-56 30.95 #0,336 +=.3D0E-01 a3
4 0.1900 3.40 2. 70 Ta27 #0.553 +=.440E-01 &6
4 0.2000 5.00 3.21 10.28 W0.4688 +=4.390E-01 66
¥ Ue2900 .40 2.70 Te2T HO.482 #=.410E-01 1.3
# 043000 5.00 3.21 10.28 0,350 +—¢ 290E-01 66
¢ 0,3000 6400 3.49 12«16 RG.282 +—2360E-01 -1}
# = NUMERICAL VALUE FROM TABLE B = VALUE READ FROM DIAGRAM P = PRELIMINARY DATA $ = FOR DETAILS SEE REFERENCE

UNMARKEC CROSS SECTLIONS, AMGLES AND T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN AY THE AUTHOR({S}.
ANGLES ARE IN DEGREES; GM AND LAB ARE CENTER-OF MASS AND LABORATORY SYSTEM; E% = CM ENERGY.



MZ: D.9395 GEV
3z 0,9383 GEV
¥i: 0.1396 GEV

-T
GEVHEZ

0.3000
0. 3040
043759
0.3900
0. 3900
0.4500
0.4500
0.5075
26000
0.6000
0.4000
Ueh563
D.T244%
0.T271
0.7541
07568
0.T012
0.7839
Q.8000
0.8040
d.8003
0.al110
0.8137
Q.0219
O 8409
0.8707
1.0000
l.0000
1.0024
1. 3000
1, 3000
1.4030
1.6463
2.3188

*® T*

zmE T

- o

L

w3 - T

-r
CEVa*2

0.0000
0.0000
0.0000
G.0000
0.00uU0
042340
Ps Le2441
Ps  G.2543

o
[ A AT

C121: GAMMA + DEUTERDM --> NEUTRON + NEUTRON + PT+

w2: 0,9395 GEY
#3: 0,9383 GEY
M4 D,1396 GEV

clz22:

GEY

.00
16.00
.41
3.40
5.00
8,00V
16400
.41
S+00
Ba00
16.00
3.41
3.05
3.06
3.16
3.17
3.26
3e27
8.00
L6400
3.36
3237
3,28
3.4l
EFEY:]
359
B.00
16400
3.41
8.04
16.00
341
3.91
3a41

GEV

1.70
la55
l.40
1.30
1.20
1.20
l.24
1.28

GANNA + NEUTRON -=> PRCTON + FI-

fo= RATIOD

f = RATIO IPI+4D}/iP1+,F)

) K
GEY#%2 GEY
§ 0.0000 16.00
# 0.0000 8.00
# 0.00230+= 0.0010 3.40
i C.Gl08 8.00
¥ 0.,0120 3.40
¥ 0.0140 5.00
# = NUMERICAL VALUE FROM TABLE a

T2

LK > 1420 GEV)

=1/0+) IT DEFENDENCE}

2.00 GEY < K < GEY 16.00

E*
GEW

3,599
5456
2,70
2470
3.21
3499
5,56
2«70
3.21
.99
.54
2.70
2457
2.58
2atl
2¢062
2sE5
2s55
.99
5256
2466
Z.6Y
2469
2«70
2.T2
216
3.99
5456
2.0
3.99
5.56
2,10
2.70
2470

]

GEV*%2
15.92 #0.299
30.9% #0.331
Tel29 0. 360
Ta27 ED. 304
10.28 KQe268
158.92 #0303
IYa95 U421
T.29 0.370
L0.28 H0. 331
15.92 K#Ga380
30,95 LUTE R SY
Ta29 0.380
tabl G.450
663 0.410
6.82 0.430
beB% Q.470
T«01 Ce%30
Ta03 0.350
L5.92 D435
30.95 3,524
T.20 0.420
Tal2 Oat4Q
Te23 Oedd)
Te29 Q420
Ta42 D.560
T«563 Ga.710
19.92 0. 544
3095 Wl.636
T.29 Ces10
15.32 #0.604
10.95 #0566
Ta29 0.580
Ta29 €590
Ta29 U860

1.20 GEY < K < GEV 2.00

E*
GLV

202
1.95
1.87
1.82
1.77
1.77
1.7%
1.81

5

GEV#%2

4,08 # 1.02
3. 80 #olatrl
3.51 Wla96U
333 ¥ l.00
3.1l #0.TBL
3.14 P30. TOU
3.21 P#0a.830
3.29 P E0. 884

2.00 GFV < K < GFY 16,00

E*
GEY

5456
3.99
2. 70
3,.%9
2.70
.21

= YALUE READ FROM OIAGRAM

5

GEWY%*¥2
.95 H#Q.960
15.92 ¥0.B1D
T-27 #0, 56148
15.52 #0.820
T27 #0.799
10.28 ¥0.731

+=a 240E-01
+—a 2B0E-01
+-+300E-01
+-2 240E-01
+-,230E-01
+—,280E-0D1
+=.3T0F-01
+=a400E-01
*-a 330E~-01
+—«430E-01
+-a390F-01
+=a400E-01
+-,500€E-01
+~,&00E~01
+=.40GE~DL
+=4600E=D1
+-.400F-01
= 600E-GL
+-540E-01
4=, 520E-01
+=.500E-01
=4 00E-01
+=u500E-0L
+-a JOQE-01
+-.600E-01
+=.100E Q0
+—.T00E-D1
+=, T40E-D1
+-.TOOF-D1
+=uA30E-QL
+=.920E-01
4+~ TUUE~O1L
+=.B00F-01
=8 200

+=.120
+-.110
+-« 1UUE 00
=4 116G
+=4 POQE-UL
+=-,60UE-01
+=.1L00F Q0
+=.120

(K > 1.20 GEV)

{T DEPENDENCE!

=190
=, 140
+=.560F-01
+=.BG0E-01
4= 6TOE-(H
+=—4550E-01

LCONTINUED}

REF

83
83
44
bh
b6
a3
83
P
66
83
83
44
4h
44
G4
ik
G
44
83
83
44
44
44
44
44
44
a3
a3
44
83
B3
44
4y
W4

REF

157
157
157
157
L5T
182
182
182

{CONT TNUEM

REF

83
83
Gbb
a3
-1
66

P = PRELIMINARY DATA

FAR OETATLS SEE

UNMARKEL CRDSS SECTIOMS, ANGLES ANC T WALUES ARE CALCULATED FRCM THE QUANTITIES GIVEN BY THE AUTHOR{S).
ANGLES ARE IN OEGREES; CM AND LAB ARE CENTER-OF MASS AND LABORATORY SYSTEM; E+ = C

M ENERGY.

REFERENCE



Cl3l:

M2: 0.9395 GEV
M3z 0.9383 GEY
¥4: (.13%6 CEV

T3

GAMMA + DEUTERON —=-> NEUTRON + NEUTRON + P+ (K » 1.20 GEY] {CONT TNUED]

R = RATIO (PTI+3DF/LPTI+, R} IT DEPENDENCE)

2,00 GEY < K < GEV 16.00

=T K Ex S R
GEY*¥2 GEV GEY GEyww2
i J.030U 9,00 3.99 15.92 #U.85v +-.TOUE-D1
4 0.0240 le-00 5.56 30.95 HO.BBO +-.A00E-01
¥ 0.0800 8.00 3.99 15.52 #0.800 = TGUE-UL
¥ Q.04B0 3.40 2:.70 Te21 #C. 880 +-,6HR0E-D1
¥ G.05TU 5.00 .21 10.28 #0.823 +-,720E-01
i U.LBLD 8.00 3.99 15.92 HCa950 +-.10DE 0
4 g.0800 16.00 5.56 30.95 WLa950 +-.500E-01
i 0.0960 3.40 2.70 7.27 #0897 +—.690F-01
# G.0980 6.00 349 12.16 W.950 +=.830E-01
# Q.lo0v 5.00 3.21 1g.28 ¥G0.B90 +=.630E-01
A O.l20U 8.00 3,99 15.92 40,9350 +-,100€ 0O
¥ 0.1200 16.00 5. 56 30,95 AU.9T7Q +-,100E QU
¥ U.lalo B.00 3.59 15.92 HG.910 t=. BUOE~D1
# 0Oal60U 1600 5.56 30.95% KG«880 +=,130
# (Q.LlS00 3.40 2.70 T.27 #U.859 +-a6T0€E-01
¥ 0.2000 5,00 3.21 10.28 H0.893 +=.TTQE-D1
¥ Q.3000 5.00 3.2 16.28 #0.977 +=-.B10E-01
b De300C Bal0 3.59 15.52 AQ.95C +—.TGOE-Q1
¥ L3006 l&.0u 5.56 30.598% #L.970 +-, 100E QY
U.3759 .41 2.70 T«29 la04 +-.900E-Q1
¥ 0.35900 .40 2.70 T27 ¥ 1.00 +-.THOE-01
# o Ued500 8.00 3.99 15.92 #U.950 +=.900E-01
#  0.4500 14,00 5456 A0.95% ¥ 1.18 +=. 170
#  G.6000 5.00 1.21 10.28 #4G.B899 +=,920E-01
¥ J.80040 &.00 3.99 15.92 # 1.8 +=e 160
4 0.6000 L6 00 5.56 30.65 ¥ 1l.09 +-.160
D.6565 3.41 2. 70 T.29 G.950 *=, &00E-01
Q.7217 .04 2.51 bab0 lal13 +-.&600E-01
0.7514 3.15 2.461 4480 G.950 +—.600E-01
U.7BL2 3,28 2465 T«01 1.15 +—.GUUE-C1
¥ 0.B0D0 8.00 3.99 15.92 ¥ lal3 +-,230
¥ Q.0000 16.00 5. 56 30.95 H l.0T7 +=.1040
G.8110 3.37 2eb% T:22 U970 +-.900E-01
U.821% a4l 2470 7.29 Ua930 +=,900E-u1
o 1.0000 d.00 3499 15.92 # Ll.1% =, 170
¥ 1.0000 16400 S5.56 0. 95 4 1.09 +-41%0
1.0024 3.41 2. TU T.29 l.12 +-.100F QU
ta 030 Fa4l 2.76 T+29 G.580 +-a140
# = NUMERICAL VALUE FROM TABLE i = VALUE READ FROM OIAGRAM P = PRELTMINARY DATA

UNMARKED CROSS SECTIONS, ANGLES AND T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHOR{S).

REF

83
83
53
66
65
83
83
66
66
66
B3
83
83
83
66
66
a6
83
83
44
86
B3
83
b6
83
a1
44
w4
44
44
83
83
i
44
a3
81
44
Wb

ANGLES ARE IN DEGREES; LM AMO LAB ARE CENTER—OF MASS AND LARORATORY SYSTEM; E% = CH ENERGY.



T4

Clz3: GAMMA + NEUTRON —> DELTA= + PI+ (K >16.00 GEV)
M2: D.9395 CEV
M3I: 1,2360 GEV
M4 041396 GEV

TOTAL CROSS SECTION = NO DATA TO BE LTSTED

DIFFERENTIAL CROSS SECTION

K E* -7 THETA {MESON} 0 SIG/D T [D SIG/D THH(S=HekZ)ww2 D 5IG/0 DMEGA [CM} REF
GEV GEV GEV#%2 CH LAB MU BARN/GEWVE®2Z MU BARN®GEYh&Z MU BARN/SSTERAAD
14.00 5450 # 0.0010 Q.51 »B654E-01
+= 0.0004 4= (e2T7 4+—o4540E-01 K .540 +=.180 488. =143, l.23 4409 128
¥ 0.0028 1.04 1752
+~ 0.0022 =  Du4B  +—.BLT7SE~-OLl ¥ .71Q +~.900E-D1 642, +=01+4 1.61 +=4 205 126
¥ 0.0140 2+30 #.3000
= G.0060 4= Q.55 +—,9326E-01 # 980 *=.100F QO 886 +=30 a4 2.23 o 227 126
¥ 0.0380 416 #.T000 # 580 +—, 600E-01 615. +=54.2 1.55 +=4 136 126
¥ 0,070 594 #1.000 ¥ 500 +—o40DE-D1 452, ¥=38.2 lelé =, BOGE=01 Lz
# 0.1490 8.27 #1400 W .269 +—, 240E-01 243. —2l.7 +611 +— . 545E-01 126
¥ 04000 13.59 #24300 ¥oall2 ++4120E-01 101 +=10.8 255 . 2T3IE-01 12é
¥ Q.8000 1926 #3.280 # «SOQQE-D1l+-,500E-02 45.2 +=4452 o114 +=4 L14E-01 12&
# 1.0000 21458 #3.680 ¥ +210E-014~.300E~02 19.0 +=271 4 TTE=014=, 682F-02 126
W 1.2900 2454 #4.200 # +870E-02%—.140E~02 T« 86 +=1.27 «198E-014%-,31BE-02 126
W ol.5800 27.20 #4680 ¥ «2BUE-024—.900E-03 2.53 =14 ab36E-024=, 205E~02 126
¥ 2.0000 30.69 ¥5.300 ¥ +900E-034-,500E~-03 0.81% +—o852 « Z05E=02%~,114E-02 126
Cl23: GAMMA + NEYTRON —-3» DELTA- ¢ PI+ (K >16.00 GEW} {CONTLNUED)

M2z 0,9395 GEV
M3: 1,2380 GEY
H4: 0.1396 GEV
CIFFERENTTAL CROSS SECTION {T DEPENDENCE)

2.00 GEV € K < GEV lb.UD

-T K E* 5 0 SIG/D T (D S5TG/0 ThHEIS—MeE2) %2 REF
GEY¥e2 GEV GEY GEVHEZ MU BARN/GEVW%Z M) BARN®GEVHE2
¥ 0.0010+= 0.0006 16.00 5456 30495 | LI =, 180 4498, +=163. 126
# 0.00284- 0.0022 16,00 5.58 30.95 ¥ .TLO +=.900E-01 642, +—Blad 126
# U.0140+~ 0.0080 l6.00 556 30.95 4 .980 +=,100E 00 BBé&. +~90.4 124
¥ 0.0380 lo.00 5456 30.95 ¥ 430 +=.600E-01 &15. +~54e2 126
# 0.07T10 16.00 558 30.95 # 500 +=.400E-01 452 +=36.2 126
# 0a1450 14.00 5.548 30.95 ¥ 269 +-a240E-01 243, +=21.7 12&
F C.4000 1e6.00 Se 54 30.95 ¥ oal12 +=.120F~01 101. +=10.8 12&
# 0.8000 16400 5.56 A0+ 95 K +S00E-ULl+—,500E-02 452 =4 ,52 124
¥ 1.0000 16.00 5.548 395 ¥ «210E-0G1+—- 3G0E-D2 19.0 #2471 126
#  l.2900 le.00 556 30495 # «OTUE-02+—4140E-02 706 +=1.27 126
# 1l.5800 16.00 S.5¢& 30495 # J2B0E-{24-,300F-03 253 +-aBl4 126
#  2.0000 16.00 5.56 0,95 # +900E-03+-4500E-Q3 wBl4 +~a %52 126
# = NUMERTICAL VALUE FROM TABLE d = VALUE READ FROM DIAGRAM P = PRELIMINARY DATA

UNMARKEE CROSS SECTTONS, ANGLES ANC T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHORIS!.
ANGLES ARE IN DEGREES; CM AND LAB ARE CENFER-DF MASS AND LABORATORY SYSTEMW; E% = CM ENERGY,



T5

Cl25: GAMMA + NELTRON —~=>» DELTA+ + PT- f(H >lo.du GEYE
M2: 0.9365 GEv
M3z 1.2360 GEV
F4: 0.139& GEV
TOTAL CROSS SECTICN = NGO DATA TO BE LISTED

DIFFERENTIAL LROSS SECTIDN

K E* -7 THETA TMESONI D SIG/D T (C STG/D TIR{S~Mek2)%%3 D SIG/D OMEGA [CM) REF
GEY GEY GEV#*2 CH L&B MU BARNSGEV®*2 MU RARMEGEY®®2 MU BARN/STERAD
14.00 5456 4 (.0010 0a51 »BE54E~01
= 0.00086 +=  0.21 #~,4540E~01 # <.250 2264 <. 568 126
¥ D.0028 l.04 « 1762
= 0.0022 = Gefil  #~,AIT5E-CLl # 2260 =, F00E-01L 235, ~Al.4 «591 +-4 205 126
# 0.0140 2.50 ¥, 3000
+= {.0060 = G455 4~,9326E~0Ll A LLTQ =a110 154, =9G4 <386 #=,250 126
# 0.0380 %alé Ne 7000 # «lbU +-.600E-01 145. #~54,2 e384 . 136 126
¥ U.0T770 5454 AL+ Q00 4 900E-014—, 4D0E-01 8l.4 36,2 =205 +—2 IDIE~0] 126
# U.14%90 8.27 #1400 # »510E-0l+-.150E-U1 4641 +=13,6 ellt +-a341E~01 126
# 0.4000 13.59 #2300 H «20U0E-01l+~, 600F-02 18.1 +=~5.42 «455E-014-4126E~01 L2&
i 0.8000 19. 26 ¥3.280 i »l20E-0l+-.300E-02 10.8 ~2.71 «2TAE-014-,H82E~Q2 124
# 1.0000 21.54 #3.680 # +&LUE-D2+-,130E-02 3.71 +~1.72 «9I2E=-024-, 43A2FE~-02 126
# 1.2900 24=54 N4, 200 # =360E-02+-,900E-Q3 3.25 +~a Bl4 «BLEF-02+4-, 205E~02 126
¥ 1.5800 2720 #4680 # 1TUE=Q2+-,500E-03 la 54 +~a2542 « A0HE=024-,126E~02 126
b 2.u000 30.469 W5, 100 # «500E-034-,300E-0U3 (Q.452 +=.271 »114E-02+—.6B2E~-03 12&
C125: GAMMA + NEUTROMN -—-> NELTA¢ + P[- tK >16.00 GEVI {CONTINUED)

M2t 0.9395 GEV
#a: 1.2380 GEW
b4z Q.13%6 GEV
DIFFERENTIAL CRCSS SFCTION LT DEPENDENGE}

200 GEY <€ K < GEY l&.00

=T K E* 5 0 S1GFD T (N STG/N TINIS-Mbx2) $%2 RFF
CEVx%2 GEV GEV GEy#a2 MU BARNSGEWu2 MU RARN¥GE y#% 3
# G.00lU*~ U,0004 1600 5.56 30,95 # <250 {226, 128
4 Q.0028+- 0.0022 16.00 EPe-1:1 3U.595 W +260 #=,9U0E=U1 235, =8lesr 124
i Qaulau+- 0.0060 l&aGl 5.56 3,95 i 17U #=,110 154. Lt K P 126
# 0.03B0 160G 5564 30,95 ¥ L1860 +=a600F-01 145, =542 126
# 0.0770¢ 1600 5afig 30.95 # +SUDF-D1+=,400E-0L Bla4 v=35.27 124
# U.l490 la«00 556 30.95 # «S10E-D1+-2150E-D1 464l +-1131.4 12¢
A e dUuu lsaU BJ86 30.9% 4 2 20UE=U1+—. 6UQE-G2Z 1dal =542 126
# J.8000 L&.00u 556 30.495 # «120F-01+-4300F=-02 10.8 =2.T71 126
A 1.000U Lo 0G B5.54 30.95 # 2410E-Q24—4 190E-D2 3.71 =1.72 12&
¥ la290U 16400 5. 56 30,95 # «36LE—024—+J00E-D2 3.25 =L HBla 126
4 L.580y 1600 5456 3Q0.95 4 «LlTOE-02%—.600FE-03 1.54 -2 542 126
4 Z2.0000 16.00 5.56 30.95 # «9500E-G3+-.300E-D2 « 452 =27k 126
# = NUMERICAL WwALUE FROM TABLE a = YaLUE READ FRCM DIAGRAM P = PRELIMINARY [ATA

UNMARKED CROS5S SECTIONSs ANGLES AND T WALUES ARE CALCULATED FROM THE QUANTITLIES GIVEN BY THE AUTHORI(S).
ANGLES ARE IN DEGREES; CM AND LAR ARE CENTER-OF MAS5 AND LABCRATORY SYSTEM; E* = LM ENERGY.



16

€211z GAMMA + PROTON —-—> SIGMA+ + K ZERO i’ > 1.06 GEY)

B2: 0.92683 GEV
K3z 1.1394 GEY
Mgz 0.4978 GEY

TOTAL CROSS SECTION

K E% SIGMA STGMAR[S—Maa2) %2 REF
GEY GEY MU BARN MU BARNMGEY®=2
1.06 — 1.30 LaT5 ¥ .6%0 +—-.310 .28 F=Le4T 100
1.30 - 2.00 L.5& ¥ +TGOE-01+-.TOOE-0O1 «586 +=. 586 100
C212: GAMMA + PROTON ==3> SIGHA ZERD + K+ (K > 1l.04 GEV}

M2: 0.93B3 GEY
M3 1.1925 GEV
M43 0.4938 GEV

TOTAL CROSS SECTION

K Ex SIGMA STGHAR[S—MA%2] 4k REF

GEV GEY MU BARN MU BAANFGEVH*%2
1.05 - 1.20 1.73 ¥ 820 +=.1%0 2a72 +-.833 100
1.20 - 1.30 1.80 # .880 +=,330 ha B2 +=1.81 100
1.320 = l.40 1.85 W 1.93 +—, 500 12.3 +=3.20 100
La4d - 1.50 Ll.90 N 2,06 +=, 554 15.2 44,06 100
1.50 - L.T0 l.97 ¥ 1.32 +=, 330 11.8 t=2a%4 100
L.70 - 2,00 2.08 ¥ 500 +—4 240 10.6 +=2.84 100
2+00 - 3.00 2432 ¥ 290 +=+ 80GE-Q1 S5ebb +=1.56 100
3.00 ~ 5.80 2.88 ¥ «10CE O0++.4DQE~Q1 500 +=2.00 100

£212: GAMMA + PROTON —--> SiGMA ZERO + K+ (K > l.0% GEV] TCONTINUED)

HM2: 0.9383 GEV
M3: 1.19%25 GEVY
M4z 0.4938 GEY

DIFFERENTIAL CAOSS SECTION

K E#* -T THETA (MESON) n sSIG/D T (D STC/T TI#R(S=Nae®Z)%%? D SIG/O0 OMEGA (CM| REF
GEV GEW GEW**2 CM LAB MU BARN/GEWV*%2 HU BAANWGEW*#*2 MU BARN/STERAD
i-08 1.70 043587 # 90.00 19.64 1.8% +=a.231 TaTT t=.947 # +410F-014-.500E-02 22
1.11 L.T2 0.2232 # 33,00 9.917 2. 89 +-.329 12.4 4=1.43 K +BBOE-01+—,100E-01% 22
042879 # 60.00 17.71 2a27 t—e 263 9. 84 t~h.l% ¥ «590E-01+-.800E-D2 22
0+3340 # 75.00 21.72 1.84 =296 T.99 +~1.28 # +560E-01+,900E-02 224
0.34835 ¥ 9Q.00 25.28 la4l +—a 263 6.13 —1l.14 # «430E-01+-,800E-02 22
Qattl24 ¥ 98.70 2T. 03 1.51 =164 656 =713 ¥ a660E=014—,500E-02 224
04790 WL20.00 29464 2.07 +-,230 B. 79 =, 959 W L 6ANE=01 4=, TOOE-0O2 22
1-12 1.73 0.5177 ¥#127.50 32.05 1.03 +=—,213 4,58 +=.939 # 340014+ .TDQE-02 224
1.14 Le74 02443 ¥ &%ba LD 15.23 .17 +=,29) 14.5 +=1.34 #L11% +-.110E-01 27
1.15 1.74 0.3562 # T6,00 28.52 Z2aB1 =427 13.1 +=1.9% # J112 +=.170E-01 27
L.18 1.15 0.19648 ¥ 30.C0 lU.40 1.98 =477 9.238 +=2.26 # +830E-014,200E-01 27
0.253%9 # 45.50 17.15 Z2aT9 +=u 429 13.2 +=2.01 ¥V =117 4=, 180E-0Q1 27
0.3568 ¥ 75.00 25 B4 2424 +=, 358 10.6 +=1.69 # +9%0E-D14-.150E-01 224
0.4250 ¥ 90.0u 30.70 2415 +—.191 10.2 +—,904 4 +9D0E-D1+-.800E-02 22
04544 ¥ 95.40 2. 66 lub9 +-.262 §.02 +=le2b # +7T10E~Q01#.110E-01 224
0.4888 #104,.00 34,04 l.22 +=. 238 5.18 t=1.13 # +510E=D1+—, 100E-01 2T
06097 #134,.50 40.23 » 906 +—.358 44 2% +=1,69 # +380E=-014+,150E-01 27
1.17 1.75 0.2473 ¥ 4T.70 16. 85 .41 +—4 386 lé.4 t=1.86 # 150 +=4 170E-01 27
1.18 1.76 0.2T17 F 56,00 19.40 3.35 +~=.782 léu 4 +-3.83 ¥ 154 +=4,360E-01 202
04115 & B4.00 k.10 2a67 +=.608 13.1 *=2.98 ¥ =123 =4 280E-01 202
1.20 L.7T 048659 ¥ 95.20 35.27 1.50 +=.300 Fe bt +=la.52 ¥ 95001+ .150E=-D1 224
l.22 i1.70 0.6322 Wli7. 10 4465 1.34 +=4 205 Ta02 +-1.07 # +T20E-01+-.110E-01 224
Da6899 ¥125.20 47.03 « 987 +—.168 Sa.17 +=.878 # +530E~01+-.900E-02 224
1.23 1.79 0. TaB4 #139, 20 51.71 504 +—,378 2.68 +=2,01 # #280E-01+.210E-01 224
1.24 1.79 045238 # 95.00 37.31 2454 =, 174 13.8 =943 # 148 +=, 100E-01 224
1.31 l.B3 0+.£987 K109.40 4b.58 2. 07 +=.230 12.5 +=1.39 # 144 +—4 L60E-0O1 224
1.33 1.84 O.8281 #124.20 S4.53 1.23 +=.219 Tet9 +=1.37 # a900E~01+=.140E-01 224
L.24 1.84 0.52856 ¥134.60 62.38 «818 t=o 147 5.17 +—.932 # 2610E=014=,110E-D1 224
1.05 - 1.80 1.83 # G.1000-
Q2000  ———-—- —— # .TTO +=. 450 G abie +=2.60 000 mme————— 100
# 0.2000~
0.3000 ————— ———— ¥ Z2.42 =, 670 14.0 =3, 87 m——m— 100
# 0.3000=
0.4000  ~—=aem meeee 4 2.04 t=.620 11.8 +=3.58 ———————= 100
¥ 0.,4000-
0.5000 m———— reme——— ¥ 2.21 +=.650 13.1 +=3.75 —_—————— 100
4 = HUMERICAL VALUE FROM TABLE & = VALUE READ FROM DIAGRAM P = PRELTMINARY DATA

UNMARKED CROSS SECTIONS, ANGLES AND T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHORIS}.
ANGLES ARE IN DEGREES; CM AND LAB ARE CENTER-OF MASS AND LABDRATORY SYSTEM; E* = CM EMERGY.



c212:
M2: (.%383 GEV
M3: 1l.1925 GEV
M43 0.4938 GEV
£ E+ -7 THETA
GEW GEV GEY*#2 CH
1.05 = 1.80 1.62 # D.5000-
i T R
H 0.6000-
0.8000 -
# 0.,8000-
1.00600 W ——wm—
¥ 1.0000-
1.9300 ——————
# G.0 =
39,60
4 35.60-
60,00
¥ 60,00
75.5C
W 75.50-
50.00
¥ 90.00-
164450
K1C4.50-
120,00
K120.00-
140G+ 40
#Ll4Q.40-
180.00Q
1.35 1.85% 0.5856 ¥ S0.00
136 1895 0-5941 # 90.00
1.37 1.86 0.2821 #124400
l1.41 L.88 0.1170 # 15.70
0.1327 ¥ 21.00
l-42 1.88 0a2341 # 41.90
le45 190 # U.1031 ¥ 11,70
¥ 0.1210 # LB.50
N 0.1427 ¥ 24,30
W 0.1964 # 35.G0
¥ 0.2627 ¥ 45.10
# 0.3395 ¥ 55.00
B 0.4264 ¥ 6470
# 0.5149 ¥ 14.20
¥ 0.56083 # B3.50
1.47 1.91 0.56B88 # 50.00
0.9959 #120.80
L.48 1.91 1.0348 ¥l23.60
1.0893 #130.00
1.49 1.92 0.706&1 ¥ 90.00
lu1672 #138.10
1.50 1.92 1.1B17 F13T.90
1.51 1.%3 0.7234 # 90.00
1.52 1.93 0.7321 # 90.00
1.58 1.95 0.1721 Fé 30.12
1.58 1.56 11724 123,30
1.59 1.927 L. 7930 ¥ 90.00
1.40 1.57 1-3405 #137.90
l-62 1.98 0.8193 & 90,00
l.45 1.99 0.A8455 # 90.00
1.67 2.00 C-853] ¥ 90.G0
1.76 2.05 1.5918 H137.7U
1.84 2.08 l.7171 137,60
1.85 2.09 17847 ¥la2.40
Ja48 2.72 0.4696 # 35.0GC
+- 0.0861 +=  3.50
.58 2.76 Q.48842 ¥ 35,00
= L0901 +=  3.50
1.70 2480 C.5080 ¥ 35.00
+= 0.0940 +=  3.5C
3.78 2.82 0.8297 4 45,00
= 0.1191 +=  3.5C
3,82 2404 0.5273 ¥ 25,00
+- 0.0979 LR P14
31.94 2. 8B Ga5467 ¥ 35,00
+= 0.1018 = b0
4.06 2.92 0.5662 # 35.00
= 0.1l057 - 2.50
4.30 2.99 $ 5.7230 1359449
% S.8030 141l.72
4 5,9430Q 145.91
§ 6.0880 150.80
4 £.2230 156415
5.00 3.20 # 0.0201 2.60
¥ 0.0261 4,11
¥ D.0361 5.81
# 0.0551 B.12
A 0.0951 11.56
# 0.1721 16,22
¥ 0.1791 léa.g4
# 0=3211 22.83
4 D.4561 27.51
B D.6061 31.56
B 0aT761 3b.41
¥ = NUMERICAL WALUE FROM TABLE @

GAMMA + PROTON —=> SIGMA ZERQ + K+

TT

DIFFERENTIAL CRC3S SECTEDN

(HESONI
LAR

3B.32
38,50
ELTT)
64359
B.521
17424
44755
To534
F.922
14438
18.69
2302
2Te41
3l-8¢&
36.39
39.85
57.29
5%. 28
63450
40400
65456
6974
4fal%
40.20
12.40
60481
40,51
72,33
40459
40a 65
.67
T4.50
T5.07
80.0%
ll.82
+-1.2460
lla67
#=1.225
11.53
+=1.210
144 %4
= 1,261
11.38
+=1la196
11.25
—1,182
11.12
+=1,169
Tl.07
T3.84
19,50
a7.00
Sha65
« 7384
1.162
1. 6563
2310
3.296
ho bbT
4-T57
ba562
T+945
5.285
10569

= YALUE READ FRGM DIAGRAM

TBEARET TR T RS RS A RSB

n SIG/D T
MU BARNSGEW®&2

.82 +-,580
1.00 +=-,330
133 - 44l
240 +=.140
L399 +=,184
2.02 +-.193
1.07 t-.189
2.91 +~ 465
2a56 =4 b5
2+ 61 +—=.571
291 +=.3068
ZatT t=.271
2-47 +=.2T1
2452 +=,314
3.02 +—u 325
2«58 +—a325
Je 34 +-a325
2485 +=a 357
2450 +-adl4
1.98 +=a1l15
1.0% +=, TA3E-D1
«9L7 +=,T2LlE~-0L
528 ++ b 1BE-0L

1-82 =122
856 +=.T10F=-01

« 289 +— . 39BE-01
lebl =118
1.52 —.ll6
2wl +— 155
«B2T #—.10T
1.30 . TB9E-0L
« 242 +—a692E-01
1.15 +—aB43E=-D1
« 9586 +=.B93E-01
« 588 +—alU3
» 243 = G01F-U1
=257 +—352TE-01
« 300 +—.653F-L1
« 894 =it 30
« 880 +—4 249
609 +-a.211
365 +—,4,912E-01
517 +-,180
£779 +-4151
£ 729 +=a 146

#L29E-014-.2TTE-02
+ L&BE-01#-.352E-02
W262F-014-.629E-02
WZ2HBE-014—,428E-02
+401E=014=,T42E-D2

«173 +-.3310E-01
+ 176 4-,5T0E-01
151 +=5350E-01
a241 +-.450E-C1
« 2173 +—a GGLE-01
« 150 +—a SUDE-DL
G40 +-alUUE OO0
350 +=.90UE-CL
+ 26U +—,800E-01
« 140G +—.500E-0L
120 +—, SOOE-0L

LK » 1.05 GEV)

ICUONTTNUJENY

(0 SIG/AD THH{S-Mee2) %2

MU BARM®GEY&%Z

1C+6
5«17
T=td

1.39

12.8
13,1
T.06
20.4
17.9
18.6
2laty
LB.3
18.3
18.7
2244
2241
247
il P §
LA.5
15.1
T.97
T«.0F
4al5
14,2
3.57
Sedh
12.9
12.4
20.8
Tu2l
ll.&
2«18
10.6
G108
8.72
2e55
306
Jab2

42.3
0uB843
L.10
l.70
1a74
2+61
15.2
15.5
13,3
21.2
iB.8
13.2
38.7
30.8
2249
12.3
10.6

P = PRELTMENARY DATA

+=3,3%
+=1.90
=20k
+-,B08

+=. 877
+-.558
+-.556
*=a4TT
+=2951
+=.555
+-.791
-, 957
+=,945
+-1.33
+-,938
+=, 703
s-.624
-, 179
+=, 856
=1.01
+=.546
+-, 629
+-. 78T

+—1B.13
+-12.1
+=10.7
+=4.59
9425
+—B.28

+-Ha.46
+=.1R0
+-.229
+=.409
+-. 270
+—a 48B3
+-2a451
+—5.02
+=1,08
#=3,96
=k, U5
t=4 .40
+—H. 80
*=Ta532
¥=Tal4
=4 . 4{)
=44 40

H

0 SIG/D DMEGE (CMY

ERXT LR TAAACAETREET T R EIA A ATTTA e Rz TRERE a

=

“U BARM/STERAD

$117 +-.3T0E-01
« 167 +-.440F-01
alB% =, 4T70F=D1
=145 +- . 400E-01
« 108 +-.1A0E-0C1
£ 020F-01+-., 2A0F-01

f4D0F-U14-4 200E-01

« ?50F-01+-, TOE-0O1

2152 +—4 140F-01
«157 +-4 1B0E-01
fBEOE=U1+-.150F-01
250 =L 400E=-01
+ 220 +-.400E-0L
730 +-.500E-01
« 269 +—a 340E-01
=228 -, 250E=-01
« 228 t— . 250F-01
« 233 +-, 290E-01
« 279 +- . 300F-01
W25 +=AB0E-01
« 308 = I00E-G1
+2013 +—. 3I0E-01
231 +=.290DE-01
»1R9 +~u L10E-2L

- 100F UOU+-.700E-02
“ASCE-GL+—.TOOE-02
»5LCE-01+-.600f-02
=179 +-. 120E-01
«4SOF=-U1l+—,FOUE-0O2Z
«GGUE-01#-,10DF=-01

«lba +=.120E-01
£ 157 +-«120E-01
2265 +—. 1 TOE~-CL
=930E-01%=-.120E-01
al48 +=.90GE-02
«2BOE-014-.A00E-02
« 136 +-. 10001
118 +-4 L10F-01
112 +=-,130F-01

» 14UF=-014—. TOOF-02
L IVUE-O14-.BO0E-02
2 46UF-014+-, 1D0E-D1

=150 =170

+ 360 =110

« 260 +=.300F-0l
W L6V +=a4Q0F-01
=230 +-.BQOE-0OL
- 360 +-. THOF-01
+ 350 +— . TO0E-01

WHBAE=(2 4+, 143E-012
+ALHQE=N724-, 182E-02
«lIBE-0 14—, 326E-02
S 13RF-014—a221E-02
«20TF-014-, 3IRIE-02

=107 +-,204E-01
=149 +=,153F~-101
«93RF=01#=o 217F-01
«149 +-.279E-D1
« 1327 +—a 285E-01
J979E-014-,310E-01
273 +-.620E-11
-217 +=,556E-01
«161 +-,496FE-01

+BATE=0L+=,3{0F-01
«THAE={ L=, IL0F-01

REF

Lago
100
100
100
100
100
100
100
100
100
1460

100
111
111
224
127
127
127
127
127
127
127
127
127
127
127
127
111
2a4
224%
224
111
2i4
224
11t
L1l
tet
224
111
224
111
L11
111
226
284
226

té
16

16

14
106
106
108
106
106

32

92

92

52

92

92

g2

92

92

92

72

FOR DFTAILS SEE REFFREMCF

UNMARKEC CROSS SECTIONS,; ANGLES ANC T YALUES ARE CALCULATED FRCM THE QUANTITIES GIVEN 8Y THE AUTHOR(S).
ANGLES ARE IN DEGREES; CM AMD LAB ARE CENTER—OF MASS AND LABORATORY SYSTEM; E% = CM EMEAGY,



M2: U.9383 GEV
M3z 1.1925 GEV
M4: D.4938 GEV

K Ew
GEY GEV
5.00 3.20
.00 3.99

11.00 febh
16.00 Se56

M2: 0.9383 GEV
Mi: 1.1925 GEY
M4: 0.4938 GEV

-1
GEVENZ

0.0196
0.0201
Ua0261
0.,0248
0.0296
U.03561
0.0436
U« 0458
0.0486
0.0551
0.0826
0.0868
0.089%
0.0951
0.1666
0. 1696
0.1718
041731
0.1791
0.2598
0.2646
0.3146
0.3196
0.3211
D.3268
Tty
Oah496
0.45%51

LE E R B L - % B % B W R E B K3 J N B F¥ T YW RN F

# = NUMERICAL VALUE FROM TABLE

c212:

-T
GEVENZ

0=9T76l
11561
0.0194
040296
0.0U486
0.0896
0.1696
0.2596
0.3198
LPEET
0.60%98
0.779¢
049796
1.2895
1.6596
2.00%6
0.0268
J.0468
0.VE68
G.l7148
0.3268
[ Pe2.1.1:]
0.7968
1.0068
1.3068
2.00568
0.0436
0.0828
0. léas
0.2646
0.3148
Detbtt
0.&048
0.T946
1.00486
1.3046
2.,0046

EEmEmpEEEEREEEREE R EEREEREEE R R R R R E R E R R R

c212:

L9
GEV
Ba00
5.00
5.00

11.00
.00
5.00

16.00

11.00
B.00
.00

16.00

11.00
8.00
5.00

l6. 0V
8.00

11.00
5.00
5.00
B.00

16.00

16.00
8.00
5.00

11l.00

16.00
8.00
5.00

Ta

GAMMA + PRCTON —=> S[GMA ZERC + K+

(K > 1.U5 GEV)

DIFFERENTIAL CRDS5S SELTIDN

THETA [ MESON)

CH

41412
45,00

3,13

4y4d

6419

B.87
12.55
15.71
17450
20.89
24444
27.75
11,22
16,02
4lalu
45,47

3.72

5,26

Tatk
LC.é9
14,91
17,90
23.52
26452
30.32
37.85

4425

&aCL

8,67
10.98
12.¢0
14,30
16472
19.21
2l.64
24,72
10.79

LAB

12.12
13.37
» 7243
1.025
1.432
2.U54
2.912
3.652
4075
4. 8T8
5.729
6,531
T.384
8.582
5. 885
L1.04
« T42T
1.051
l.488
2.141
2,993
3. 602
4,760
54385
6.185
T824
«TLL2
L.uu?
1.453
L.B44
2.415
2. 406
2.817
3,243
3,662
4,198
5,273

BEEETRERBEEEREY REDTETEEEAETRDTEEEETETEAEEDT TN T

LCONTTINUED)

o skG/p T (L SIGSN TER{S—MeRZ jon3
MU BARN/GEW®*Z M) RARN*GEW®¥Z
+40QE-01+—. 360E-01 3.52 +=3,17
« 26UFE=01+-.250E-01 2.29 +=2.20
«390E-01+-.140E-01 8.79 +=3.16
B10E-0l+-. }20E-01 18.3 +=2.70
« B2Z0E-014+—,BOUE-02 16.5 +-1.80
«940F-014-. L50E-01 21.2 +=3.38
« 138 +-,220E-01 3l.1 +—4, 94
2126 +~.2T0E-D1 cBab +-6.08

+940E~QL+-.200E~-02
« FOUE-01 4, 160E-01
+SA0E-014-,.1T0E-01
A GE0E-01l4+—.BQ0E=-02
+140E-0l+-+BU0E—-D2
«B00E-D2+-,350E-G2
«130E-02+-.Z10E-D2
« BODE—034— . 6U0E-03
«440E-01+-, BOOE-GZ
«%40E~-01+—. BOQE-0Q2
«B30E~01#—. 600E-02
«810F-014~.130E—-Q1
a4 60F-01+=,120E=01
«S3UE-01#%-,110E-~01
«lB0E-01+—. 400E-02

<a4lDE-}2

«310E-L2+-,SUUE-D3

<e I1QE-O2

«240E-014—, 300E-D2
« IGUE-QL+ . J00E-02
«450E-QLl+—.TOOE=-02
« 4 GUE-01+-.700E-02
«310E=01+~-,5QUE-02
«2B0E-Ul+=2FUUE-D2
«L3GE-DL1+—4 400F-02
« BOOE-02+4—4 1 90E-02Z
»AZDE-02%-,130€E-02
«160E-02+-. TOOE-03
«1B0FE-C3+—. LLUE=0T

GAMMA + PROTON --> S5IGMA ZERD + K+

2142 +—2.07

203 +=3,61
15.3 +=3,83
10.4 +—1,820
3.16 +~1.80
1.80 +=.789
0.293 +—44T3
D.135 +=4135
18.7 +—3.41
18,7 +-3,41
26.8 +=2456
34,5 +=5,454
19.6 +=5,11
228 =4, 6%
TabT =1, 70
<175
1.32 +-.383
<l.32
216 +—2.T0
32.5 +-2.70
406 +=f4 11
4l.5 +—6.31
2T.% +=H 451
2542 ++8.11
11.7 +=3.61
5.05 +-1.T1
2.88 +=1.17
La44 +=a631
Uelb2 +-,992E-01
K » 1.05 GEW) [CONT TNUED}

CIFFERENTIAL CROSS SECTION T DEPENDENCE]

& = VALUE READ FROM DIAGRAM

2,00 GEVY £ K < GEV 16.00

Ex
GEY

3.99
3.20
.20
4.64
3.9%
3. 20
5458
G4 by
3.99
3.20
5.54
4ebl
3.99
3. 20
5454
3.99
4464
3.20
3.20
.99
5.58
5.56
3.99
3.20
he bl
5.56
3.99
3.20

5
GE W% 2

15.89
10.26
10.26
21.52
15,89
10.26
30.90
2l.5%2
15.89
10.26
30.90
21.52
15.89
10.28
30,90
15.89
21.52
10.26
10.26
15.8%
30.90
30. 30
L5.89
10.24
Z1.52
30.90
15.89
10.26

TE xR EFTETEFEETRETEETTETE SR SRR R R

0 SIG/D T
MU BARNYGEY+x2

»AF0F-014—-,140E-01
#1732 +-4330E-01
+176 +-,570E-01
44 QE~014+=2 AODE-D2
SHI0E—Ql+~=.120E-0O}
+151 +—-.350E=01]
+240E=D1+~. A0DE~D2
HGOE-D14+—,BOOE-02
«BZ0F-0l+-,8CQE-02
a241 = 450E-01
«360E-01+—, 300E-02
«6A0E-Ql+—4600€E-02
« P4UE-Q1+~, 150E-01

«213 +=a4&0E-01
«480E~Q1¥-aTORE-D2
al38 +=, 220E-01
+B10E-0L+—.130E=01
150 +=¢5G0E-Q1
+ 440 +=,100E 0O
126 +~.2TQE~Q1

«4H0E-Dl4=.TOOE~D2
«110E-014-.500E~D2
94 0E-014—.300E-02
«350 +—+900E-01
f460E-014—,120E-01
« 2BUE=Q1+-.900E-D2
« 90QE-GL#+~u LOOE-01
260 +—a BO0DE-01

P = PRELTMINARY

10 SIG/D TIW(5—MERZ)%h2

D SIGFD OMEGA (CHI
MU GARN/STERAD

«24BE=014-.223E-01
«l61E-0t+=.155E-01
+4LAE-014-.149E=~0]
+BHIE-D1+-.126E-01
+ BT4HE-014-.853E~02

=100 =2 160E-01
ey +=4 234E-01
=134 +—o2BBE-01
« 100 +=4+959E-02

«F59E-01+=,1T1E-01
aT25E-01+=.1B81E-01
+450E-014-,853E=02
+1%9E-01+-.B53E-D2
+853E-02+~,3T3E-02
«139E-024-,224E~-02
+H3IFE-034—,639E-03
a6&6E=014=4 121E-01
«666E-014=, 121E-01
#«953F-01+~.908E-02
«122 +-419TE~01
«5P6E-014-,182E~=01
+BO2ZF-0l#~.t6GE=D]
s 2T2E-01+-+ 6DSE-0D2
{+620F-02

WGEIE-0 24—, 136FE-02
L+ 4HIE-D2

»542E-014+-,6TBE-Q2
+B1IE=0 14—, 6TAE-02
«102 +-.158E-01
=104 +-.158E-01
« TOOE-014~.113E-01
«H32E-014-.203E-01
«294E-014-,303E-02
s L2HE-01+=,429E-02
T2IE-024— 2 294F-02
«361E-024-,158E-02
2 40TE-04=, 24BE-03

MU BARNEGEVEF2

8.79
15.2
15.5
1647
168.3
13.3
2late
18.7
18.5
21l.2
32.5
248
21.2
1648
4046
3L.1
34,9
13.2
3BT
284 %
4145
219
21l.2
30.8
19.6
25a.2
2043
22s9

DATA

REF
+-3.186 92
+=2.91 9z
+-5,.02 92
=341 92
+—=2.70 92
+-3,08 92
+=2.T0 92
r~3.41 92
+-1.80 g2
—3.%6 92
+-2.70 92
+—2.56 92
+=3,38 92
—4,405 92
—he131 92
=95 92
+=5454 92
+=i o 40 92
+-8,4,B0 92
+~ba0B 92
Laal-T¥- D 92
=451 g2
#=2.03 92
7,92 9z
+=5,11 92
+=B.11 9z
*=3,61 92
—Tal% 92

LUNMARKED CROSS SECTIONS, ANGLES AND T VALUES ARE CALCULATED FRGM THE QUANTITEES GIVEN BY THE AUTHOR(Ste
AMGLES ARE I[N OEGREES: CM ANO LAB ARE CENTER-OF MASS AND LABDRATORY SYSTEM; E* = C

M ENERGY.



Hz:
¥3
[TY:

Mz 2
LEH
M4t

GEY

1.52
1.58
1.59
1.40
1.62
155
l=87
1.Té6
1.84
1.85
4430

c2l2s
D.9383 GEV
1.1925 GEY
04938 GEVY
-7 K,
GEY®*2 GEY
# 0.5668 11.00
Oe4696+4= 0.0861 346
O 4A38+~ G091 3,548
0.50804- 0.0940 3. T0
0.5273+= 0.0979 3.82
0u546T+- 0.1018 3.94%
DaS662+— 0.1057 4.6
# 0.6046 lé.0u
# 00,8061 5.00
¥ 0.5098 B.00
# 0,771 5.00
W 0.TT98 Ba.00
i 0.7946 16,00
¥ 0.7988 1L.00
0.829T+- 0U.1191 3. 78
¥ 0.9T6l 500
W 0.97%4 A.00
¥ 10048 ls.00
¥ l.0ged 11.00
# L.l5&] 500
i l.2896 8. 00
A L3046 14,00
¥ L.3068 11.00
# 1,4659% 9. 00
¥ 2,0046 lo.0U
* 2,0068 11.00
A 2.0096 Q.00
-T K
GEV*®2 GEY
0.1721 1.56
£212:
0,.9383 GEY
1.1925 GEW
0.4538 GEV
E* 5
GEV GEY#®2
l.913 3.73
1.96 3.8%5
1.97 3.86
1.97 3.88
L+98 3,92
199 3.98
2.00 4a01
2.056 4a18
2.08 4433
2.09 4,35
299 Aa9%

# = NUMERICAL WALUE FROM TABLE

UNMARKED CROSS SECT LOMS,
ANGLES ARE IN DEGREES;

T8

GAMMA + PROTON —-=3 SIGMA ZERO + K+

ik > 1.05 GEV}

DIFFERENTIAL CROSS SECTIOM IT DEPENDENCE?}

2.00 GEV < K < GEV L4.00

E# 5
GEY GEV®%2
464 21452
2.12 r.37
2. T8 T.60
248U T.82
2484 BaUS
2. 88 B8.27
2.92 B.50
5586 AL 0
3. 20 10.28
3.99 15.89
3.20 Ld.26
.99 15.89
5.56 30. 50
4.64 21.52
2.82 T+97
3.20 10.26
3.99 15.89
S.56 30.90
4 6% 21.52
3.20 10.26
3.4949 15,89
5,54 30.90
Habh 21,52
3.99 15.89
556 30.90
bl 2l.52
3.99 L5.89

le+56 GEY < K £ GEY
E# 5
GEW GE V% ®2
la9% 3.81

GAMMA + PROTON —-=> SIGMA ZERO + K+

#

TR R

E R R R RS B A FE L1

nSIG/D T
MU BARNS GEY*a4Z

«330E-0L+-.110E-01

« 894 =, 434
«880 +=.269
«609 +=~.211
517 +~.180
779 +~a151
« 729 t=~.14&
«130E=01%~,400E-02
« 140 +=~,500E-01
«HO0E~Ul ¥~ LTDE-Q1
120 =, SOQE~D1
«460E-01+#~,800E-D2
BEUE-QZ+~a190E=02
«1BOE-014~.400E-02
+ 365 = 9L2F-01

= 400E-0L+~, 360E-01
«14GE-0L+~,BOQE-02
«320E-024~.130E-02
4 1GE-02
«260E-0L+~.250E-01
~BO0E-02+~,350E-02
»16QE-U24~.TOOFE-02
«J10E=024~,3DDE-03
»130E-02+%~,210E-02
«lADE-O34+~,110E-03
€.310E-02
«GUOF-L3*~,600E-U3

2.0

L oSIG/D T
MU RARN/GEV®®2Z

2042 *~,155%

1K > 1.05 GEV)

CIFFERENTIAL CROSS SECTION {(BACKWARD PRODUCTIOND

-y nSIGFD U THETA
GEWFw»2 MU BARN/GEW®%2 CHM
Da454% 1.52 =, 116 ¥ 90.0
0.126 £B27 =, 107 b 5647
0.525 L.30 +—, THSE-D1 ¥ S0a.0
=0.004 s 247 +—, 492E~01 i 4241
0.555 1.15% +=a B43E-D1 B 0.0
0.585 «958 +-4 B93F-01L 4 0.0
0. 60% +«BBB +—.103 § 0.0
Uala s a243 +—4 501E-01 # 42.3
u.07T0 257 +-,52TE-UL ¥ 42.%
U.021 « 300 +—4 653E-01 4 37.6
i U«180 de 40LE-(1+—~. T4ZE~-02 27.8
i Ua315 de 260E-014~-. 42BE~D2 2.2
i D.460 8 262E-0L#~.629E~02 4.1
i G.604 s 168E-Q1l4-.352E~-02 38,3
s 0.680 Te12YE-U14+-42T7E-D2 40.5

@ = WALUE READ FROM DIAGRAM

CHM AN LAB ARE CENTER-OF MASS AMD LABORATORY SYSTEM;

p o=

[CONTINUEN)

(0 S50G/D TIR{S-MbkZ)kud REF
MU RARN¥GEWH*2
22.6 =4, 59 92
37.7 +-18.2 16
39.7 +—12.1 14
2%.4 +=10.2 16
26.60 +-9,25 16
42+ 6 +—8a.28 18
4243 +—Badkth 16
11.7 +-3.61 92
12.73 F=d oy g2
15.3 +=3.83 92
12.6 =4 ,40 92
10.4 +-1,B0 92
5.05 =1.71 92
TabT +=1.70 32
18+ 4 +~4.59 16
3.52 +—3.17 32
I.le +=1.80 92
2.88 +=1.17 G2
<1.75 g2
2.29 *»=-2,20 2
1.80 +—.T3% 92
Tetts +=a631 92
1.32 #+,303 S92
« 293 +-. 473 92
162 +=,992E-01 92
<l.32 52
«135 +=-.135 92
[0 SIG/D TI®{S—Mex2]+n2 REF
M) BARM*GEWR®2
20.8 +-1,33 127
{CONTINUED)
K > 1.52 GEY
{BARYONY N SIG/D NMEGA [CM}
LAB MU BARN/ STERAD
23.7 #.157 +=.120E-01
16.0 #a930E-01+-,120E-DL
2445 #elaB *=,90Q0F-02
12.0 #42BDE-01+-,800E=-02
29.7 Welds +-100E-01
?5.0 #.118 +=.110E-01
2541 #ell2? +t=.130F-01
12.4 #a340E-01+=,700E~02
12.6 #a3S9CE-01 +=-,BOQE-D2
11.2 Hatb6DE-0L 4=, 100E=01
6ok W 207E-0L4+-.383E~02
T8 o L38E-01+=.221E-02
9.2 « L3SE-014—.324E-02
10.3 «BOSF~D2+=,182E-02
hieD e BOBE-02 4=,143E~-02

PRELIMIMARY DATA
ANGLES AND T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHORIS],
E* = CM ENERGY .,

REF

111
224
111
224
111
111
111
224
224
224
106
106
106
106
106



a0

C213: GANMA + PROTON —--> LAMBDA ZERD + K fk > G.91 GEV}

: 0,9383 GEV
: 1.1156 GEV
: D.4930 GEV

=
oW

TOTAL CROSS SECTION

K E» STGMA STGMAM{S—N¥¥2]) #%2 REF
GEV GEV HU BARN Ml BARNYGEV®%2
0«91 - 100 1463 B la40 =370 Gkt B +-1.19 100
1.00 -~ 1l.10 1.9 Vo136 +-.360 5.24 +=1.39 100
110 - 1.20 L. 74 ¥ L.85 +—a 450 B8.57 +-2,08 100
1.20 - 1430 1.80 i 2.16 +=. 510 11.8 +=2.79 e
1.30 - 1.40 l.85 ¥ 2,11 +=. 530 13.5 +-3.39 100
la%0 - l.50 1-%0 # 140 = 440 14G.3 +=3.2% 100
1e50 ~ L.&0 1.95 W olaa2 = 470 12.0 +=3.94 100
1.40 - 1.10 1-99 i 204 +—, 590 L5.5 +=5.6% 100
1+70 - l.80 2404 # 127 +=.480 13.7 +-5.16 100
1.80 - 1.50 2.09 # l.20 =490 Lo +~5.B9 ta0 .
1.90 - 2400 2a 13 ¥ l.51 +-+570 20.2 +=7.62 100
2.00 - 2440 2al3 ¥ 500 +-.190 8431 +=3.16 100
2.%0 - 2.B0 2.39 ¥ <460 +—a190 10.98 r=d o bty 100
2.80 - 3,20 2.55 # «600 +-2 250 18.8 +=7,02 100
2420 ~ 3.80 2+ 65 i T80 = 2530 3.4 +-11.7 100
3280 — 5.80 3.04 # «120 +-. 6J0E-01 T.91 +-3,95 100
C213: GAMMA + PROTON —--> LAMBDA ZERO + K# LK » D.91 GEV) TCONTTNUERD

H2: 0,9383 GEV
H3: 1.l156 GEY
M4z 0,4938 GEV

DIFFERENTIAL CRO55 SECTION

K Ex =T THETA {MESON} D sIG/nN T {C SIG/D TI#HtS—MEe2I k7 D SIGSD OMEGA (CM} REF
GEV GEY GEVR%2 LA LaR MU BARN/FGEV®®2 MU BARN®GEV®®2 MU RARN/STERAD

0.93 lats2 De2962 # 90.00 16.79 3.70 =265 1l.2 #=,81%9 # «550F~=01+-. 400E-02 27

0.97 l.64 C.lBR32 # 31.10 5.8235 %494 =, 295 16.4 +=.578 ¥ 134 +r4A00E=-02 27

Del5h4 # 64,00 19.82 491 +-,295 16.3 +-,978 ¥ «132 +-. 8D0FE=02 2T

Dait142 #120.0G 3. 06 2443 +—-,111 B.07 =4 367 E EE0F—014-a 3D0E~-02 224

Q.58 L.65 0« 2660 ¥ aT.40 21.80 3.32 +=,135 11.2 +— 4558 ¥ «980E-01+-2400E~02 224

0=3373 # SU.00 28.268 24l ¢=.135 B.l3 +=.458 N < TLOE~0L4~, 400E-02 224

0.99 L.65 042351 # 5&,50 19212 3,52 =377 12.1 +=1.30 # 112 +~+ 120E-01 202

1.00 l.66 0. 1686 4 30.00 10.52 5.99 +=.206 21la.1 = T24 ¥ 204 +=,TOOE-02 27

Qa2476 ¥ 60.30G 2l.02 496 =, 264 17.5 +—.931 4 169 + . 900E-02 27

0.3486 ¥ da.s0 30.29 4952 +=.264 15.% +=,931 E 154 += 4 I0QGE-02 27

J-4986 K132.60 19,51 3.55 +-4 254 12.5 +=1.03 B .121 +=3 1O0E-01 27

1.01 1.67 02286 4 54400 19.35 3,90 +—,359 l14.0 +—1.29 £ L1411 +=a 130E~01 2p2

1.02 1.67 01631 4 30.130 11.140 5+ 96 +—.2848 21.9 +-1.05 ¥ 2228 +.110E-01 27

0. 1965 ¥ 43,60 15.567 5.13 +-.288 La.8 +-1.058 # .19 +-.110E-01 27

Da2348 # 55,60 20437 5,23 =, 262 19.2 +=,958 # -200 +-4100F-01 27

0.287%5 ¥ £65.80 25,53 4.06 =, 209 14.9 +—.T6T ¥ «155 4—a BO0E=Q2 27

0.2846 # 65.10 25.27 4.00 +=.157 14.7 +—.575 ¥ 153 +=2.600E-02 224

Ge3T03 # 30.00Q 32,65 3.69 +=.157 13.5 +-, 575 # ol4l +=.600E-02 224

03830 H 94,20 34.086 3.79 +—, 288 13.9 +—=1.0% B o145 +-.110E-D01 27

0.3997 # ST.00 34,99 F. 48 +=,157 L2 +—u575 ¥ 133 +=. B00E-~D2 27

1a04% 1.68 0.1598 # 45.00 1T.0T Se &5 +—, 19U 20.48 =, 723 # +230 +-, 300€=072 27

0.1521 # 27.50 10.40 fabb +-,332 25.4 +*1.26 # 2201 =4 140E-01 27

L.05 o869 0.1557 # 30.00 11.51 &e 26 +=,340 24.3 +=1.32 ¥ 276 +=-, 150E-01 27

Qd.1581 ¥ 31l.00 11-.49 Galtdy +=, 495 25.0 +=1.94 K 284 +-,220E-01 T

O.19113 fl 42,50 1&6.34% felb +-.295 23.9 #=1.15 # =271 +=4130E-01 27

0.2102 # 44,00 18.46 5.29 +=. 431 2045 t=1l.6T # .233 +-a130E-01 T

0.2194 A 50.50 19.45 5«38 +=,340 20.9 +=1.32 # 237 +-+ 150E-01 202

0.2308 # 53,50 20.562 5.54 +-.318 2l.5 +=1.213 ¥ 244 +=+ 140E=01 2T

0.33719 A 7a.00 30.20 3.90 t—. 250 15.2 +=.94673 ¥ .172 +=+110E-01 202

03484 H 80.240 21.06 4e%S +=.272 173 =1l.06 ¥ 196 +=.120E-01 27

Q3940 ¥ 89.70 3. T4 3.56 +~. 204 13.8 =, 793 ¥ 15T +-.900E-02 27

0.50819 #132.30 %8.98 2.79 +—.250 10.8 +=, 359 ¥ .12) +=, 110E~01 27

L.08 1.6%9 0a2145 i 4%.Q0 19.11 G864 +~ 370 22.3 +=1.46 ¥ +259 +-. 1T0E~O1 202

0=3340 W TEa00 29,87 4207 +—-,196 l&.1 +=, 775 # 187 +.900E-02 202

0« 4039 ¥ 90.00 35,45 3513 +=,131 14.0 +~.517 A 162 -« &00E-02 224

05134 ¥ilz.30 EETL 3.00 +-,152 11.9 +=. 603 # 138 +—o T00E-02 224

D.5402 #126.00 G6a T 2.83 =, 109 11.2 =, 431 ¥ . 130 +=4 500F-02 224

0.6080 #L35.00 51.12 2.26 +=.218 B.96 +=. 861 i 104 +=.100E-01 224

1.08 1.70 De20562 ¥ 46.50 18.51 S.63 o363 23,41 +=1.49 * 279 +-. 180E-01 T

Ue2062 ¥ 46,50 18.51 4a92 o 242 20a2 = FF4 B oa264 +-.120E-01 27

04207 # SC.00 36.50 319 +-,16l 13,1 +-. 663 # =158 +- . 800F=-D2 27

0.5750 HE19.70 HB. 5% 252 +-.161 10,4 +=.58463 ¥ +125 +=.BO0E=-D2 27

1.09 1.71 0.2132 # 48,00 19.30 483 +-, 234 2042 +—,978 # .248 +-.120E-01 202

03374 # T3.50 29.91 4.07 +=,155 17.0 +—.815 ¥ 209 +-, 100E-Q1 202

0.4628 # S6.00 39.53 2a.6T +=,156 11.2 +—e 652 ¥ 137 +=- . BOOE-02 202

l.10 1.72 0.4%4375 ¥ S0.00 37.328 2s62 +-.410 11.2 +=1.75 ¥ .19 +=4218E-01 65

04315 # F0.00 17,248 3.03 +~.113 12.5 +=.4B1 ® 2161 +— 4+ 600F-02 224

1.11 1.72 0.2131 ¥ 47.50 19.39 4e 27 +=.219 18.5 +=.947 H +234 +=4120E-01 202

043423 B T2.50 30.05 .72 +—, 237 16.1 +—1.03 # 204 #-.130E~=D1 202

0+4670 ¥ 93.50 35.33 2.57 +=, 146 1l.2 -, 5672 # 2141 +— . BOQE-02 202

lal5 l.74 0.2133 ¥ 45.50 19. 42 411 +-.1l46 17.1 +=.6R0 ¥ =253 +=-.900E-02 202

¥ = NUMERICAL VALUE FROM TABLE @ = YALUE READ FROM DIAGRAM P = PRELIMINARY DATA

UNMARKED CROSS SECTIONS, ANGLES AND T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN 8Y THE AUTHOR(S).
ANGLES ARE IN DEGREES; CM AND LAB ARE CERTER-OF MASS AND LABORATORY SYSTEM; E+ = CM EMERGY. -



M23: 0,93823 GEV
M3: 1.1156 GEVY
MGz 0.4938 GEV
K E®
GEY GEY
1.15 1. 74
l.16 1.75
la17 1.T5
1,19 1.76&
1.20 1.77
l.21 l.78
0.91 = l.20 1.72
1.30 laB2
1.31 1.83
1.30 1«82
1.32 1.83%
1.33 l. 84
L.324 LG4
1,36 1.85
L.37 1.84
1,40 1-87
=

ANGLES ARE JN DEGREES:

¥

= EEET R TR

CZl3:

-7
GEvwx2

0.3537
O.4B65
Julé66
Q2095
0.3854
0.4883
0.5912
Q6870
0-To94%
0. T694
Ja213%
0.3539
04897
Q0.5138
a.04%88
0.1249
0.1426
G.1427
0. 1431
0+1565
Ge2347
Q2708
3233
0.3724
Ca4312
O«4B841
0.5223
0.7416
0.5309
0.1000-
Uel600
Qe 1600~
042400
0.2400-
J.3200
0.2200-
0444000
0.4000-
Cat0Qu
Q.6000-
Ga800u
0.8000-
1.0500

Q.0737
0.0789
0.UB90
0.1031
0.1427
Gelobh
02827
0-3395
Osa24%
Da5149
0.5082
0.6082
0.8539
0.8770
0.9279
C.5809
{.9883
0.b6255
0.25%08
0.3682
0.07786
0.0939
0.1136
0.1623
0.2228
0.6428
0.6602
Q.06689
C.05906

GAMMA + PROTOM --> LAMBDA ZERD + K+

W
L]
#
#
#

#
L]
#
¥
#

BRI T EEATTE TR

#
#

W
W
il
Al
#1

R REEFEREEE R

¥
#
N
#
L]

RETEEREREERERTSE

NUMERICAL VALUE FRCM TABLE
UNMARKED CADSS SECTIONS, ANGLES AND T VALUES ARE CALCULATEC FROM THE QUANTITIES GIVEN BY THE AUTHORIS).

THETA
M

T1.00
91l.00
34,00
60.C0O
15.00
SLa 00
105.00
120.00
135.C0
135.00
fa.00
6%.50
B9.060Q
.00
15.00
25.00
I0-00
30.03
35.00
42.00
49,00
55.0¢C
a1,040
TLaCO
T8.00
85. 00
Sd.00
120.00
90. 04

0.0 -
39.480
35.60-
60.0G0
60 .00~
75.50
T5.50-
9C . G0
90.00-
104,50
C4.50-
120.00
20.00-
140,40
40,40-
180.00
6200
LG.00
15.00
20.00
30.00
4000
50.00
60.00
TQ.0G
BC.00
SG.00
90.00
il7.20
120.00
126.50
131.70
135.00
90.00
52.70
62.00
11.20
17.70
23.30
33.50
43420
90,00
S0.00
0.00
L7.50

Bl

(K > 0.91 GEV)

DIFFERENTIAL CR(5S SECTION

{MESON]
LAB

30.22
39.51
L5.01
25.42
32.22
39,30
46. 6T
54432
62.18
62.18
19.37
29.8%
39.0U8%
29,57
64280
lu.50
12.63
12.64
14478
17.81
2. 89
23.51
2t.21
30,46
3L, 26
iT.68
40,17
Sbalé
4Ue 35

ICONTTNUED}

[0 STIG/D TI#[5-MekZ)wse2
MU RARN®GEWH®2

0D siG/n T
MU BARM/GEY®=¥2
A. 39 +=.1792 1546
2a12 =227 F.90
4a 09 t=2 &% 19.4
3.26 +=1.90 15.%
3.24 +=2.53 15.4
2+10 +=1.54 9.96
l.6% =, T90E-01 a.01
1.23 +=,£32E-U1 be A4
1.09 +=, 632E-01 5.17
1.25 +=L.42 5,92
3. 80 +=4231 18.3
F.02 +—.185 léa.6
2.C8 +—.18% 10.U
1.89 +=.132 Galrsy
Se43 +-238TE-0O1 27«5
Ga 19 =215 2443
4.89 +-.272E-01 24+ 8
LIt +-a272 2546
4w 30 +=.Z01E-L1 21.H8
4.07 4=, 215 20a6
4 04 +=-,229 2045
3.95 +=,229 20a1
3.45 +=a229 17.5
2. 89 +—.201 la.7
2«78 = 244 1441
2+21 +=. 258 1l-2
2405 +=.314 10.4
1,35 +-.5T3IE-01 6,83
2. 00U =140 10.3
4. 18 +=-1,.58 172
4436 +-1.17 17.9
B.0U +=1.18 20u6
3.25 +=a 980 13.4
1.72 Y. 4EG 7-08
1.15 = 4T 4aT3
1. 96 +-. 690 B8
3.75 +-,384 22.3
J.67 =234 21.8
3.69 +-.187 22.0
3.83 +=,152 22.8
3.94 +=-.210 2344
3.06 +=-a23% 23.0
3,45 +—. 175 20.5
2.72 +—=.175 1.2
2al% +-,199 13.9
24086 +—.210 12.2
1.60 +—.199 9.53
1.67 +—,298 9,95
1+25 = HGBE-01 Tahd
la22 +=4351E-01 Ta23
1.25 +=u 468E-01 Ta44
1.03 += . 5T4E-0L el
1.01 +=u4GBE-01 5.98
l.44% +=,F90E-01 8.84
2.99 =24k 18.7
2465 =222 le.5
Je b4 =273 23,0
3.81 —,196 2%.1
3.54 =, bk 2449
3.71 4=,207 234
3. 26 +-.218 2046
1.55 +-.T6AE=-01 9.79
L.42 +=.T39E-01 Ga28
1-.28 +=,83LE-01 Boekd
2= 69 +=2. 20 18,9

= YALUE READ FROM DIAGRAM

CH ANO LAB ARE CENTER-OF MASS ANO LABDRATORY SYSTEM;

+-.B3L
+=1.04
+=12.7
+-A.939
+=12.0
+=Tu 49
+—, 374
+-. 300
+=, 340
+-6. T4
=l.1l
+=, B9
+—, 891
+—,658
+-. 194
+=1.09
+=,138
+=1.38
t-.102
+=-1.09
=1, 1é
+-1.16
+=1.16
+-1.02
+=1alh
+=1.31
+=1,59
+—,291
+—,T22

+=6450
+-4,81
=405
+=4,03
+=1.89
+=1.93

+~2.84

+—1.,148
+=1.77
+=4 278
+—a. 209
+-.278
+a347
+-. 278
+=s 485
+=1.52
+=1.38
+=1.TF2
+=1.24
+=1.02
#—-Ll.3t
#-1.38
+=a 43
F—a bl
+—a349
+=15.7

P = PRELIMINARY DATA

E+ = CM ENERGY.

D SIG/D OMEGA [CME
MU BARN/STERAD

LR AR TER S G R ER R E R R TR RS

ETERTEERERBTREEYTEFF X TR TZTTETEERE TR

»209
131
«250
206
» 205
133
« 107

+=-.110E-01
+-4.140E-01
=, 170
=120
+-a 1560
+~.100F 00
+-,500F-02

W TBLE-Q 14— 400E-02
«0F0FE-01+=a 400F-02
« TGOE-014~.9G0E-01

25T +=-.150F-01
« 196 +-.120F-01
135 4=, 120FE-01
al29 +-,900E~D2
«379 +—,2TOE-Q2
«334 +-4 150E-01
PELY) +—4 150E-02
+3153 +~.190E-01
=300 *=o 140F-02
« 204 +=. 150F-01
«282 +=.160E-01
278 +-.160E-01
« 241 +-,160F=01
202 +— 4 140E-01
«134 =, 1TDE-0O1
«156 +=, 1BOE-D1
« 143 +=o 219E-01
» 340E-0 14~ 400F-02
143 o 100E-01
218 +~560E-01
276 +-a633E-01
w165 =, 480DE-01
125 = 420E-01
«120 =, 420E-01
s T1UE=Q1l4-,320E~-01
122 +-.430E-01
«SI0E-D1+-.210E-01
4321 +=.330E-01
=314 =, 200F-01
316 #-, 160E-0L
«328 +-. 130E-01
4337 +-, 140E-01
« 330 +-,200E-01
295 +=. 150E-01
«223 +=4150E-D1
200 +=. 1TOE~01
176 +-. |BOE-0OL
«137 +=.170E-01
+ 143 4=, 255F=-01
+107 +—,.00E-Q2
4104 += . 300E~02
107 +-.400E-02

«FOUE-0 14—, 500E-02
«860E-01+-. 4GOE-02

.128
«270
«239
334
« 349
«341
340
«299
w142
=135
+123
« 271

+=. TOOE-Q2
+=a220E-01
+—o 200E-01
4= o BOE-0L
+~, 180E-01
+—, 150F-01
+=.190E-01
+=u 200F-01
+—~.TO0E-02
+-, TO0E-02
+-,800E-02
+=, 230

REF

202
202

100
100
100
100
106
10D
100
100
1240
100
100
100

100
127
127
127
127
127
127
127
127
127
127
127

45
224
224
224
224
224
111
127
127
127
127
127
127
27
111
111
111

22



82

CZ13: GAMMA + PROTON --> LAMBDA ZERQ » K+
M2: 0.9383 GEV
¥3: 1.1156 GEV
M4z 0.4938 GEV
DIFFERENTIAL CRASS SECTION
K E* -1 THETA {MESOND n siG/on T
GEV GEV GEVE#2 cM LA MU BARN/GEVH®2
1.40 1.87 0.1207 # 25.00 10.6% 2.58 +-1.98
Gal605 # 32,50 13.97 2.71 +-1.98
0.2095 # 40,00 17.30 2442 +-1.98
G+2469 4 45,00 19.56 2.52 +-1.59
G.3781 # 60.00 26.57 2419 +-1.19
0.5310 4 75.00 34,03 1.81 +-1.29
0.56550 ¥ 90.00 42,08 1.55% +-.793
1.0118 H120.00 80. B4 1.18 +=.397€~01
1.1430 #135.00 12,37 1.20 +=u 496E-0]
1.1977 H142.50 79.12 1.31 +~1.88
Lo44 1.89 0.7299 ¥ 90,00 42,20 1.07 +=oBELE-D1
Lu45 1.90 U«1427 P4 2B.97 12.40 .14 t=. 148
Le47 1.91 0.7561 4 50.00 42.25 1.07 +—.539E-01
1.48 1.91 1,1718 #125.00 65.40 1.07 +=e 443601
1.2665 #135.00 73,74 1.2 +—.443E-01
1.49 1.92 0.T136 # 90.00 4227 1,08 -, 612E-01
1.52 1.93 0.8000 ¥ 90.00 42.29 -925 +-.5B9E-01
1,55 1.95 L.+3745 ¥135,00 14455 . 985 +-.405E-01
1,62 1.98 1.4825 #135.00 15.06 - 785 +-.3THE-01
1.5321 ¥140.00 BO.LL +B52 +=.3T4E=D1
1.70 2.02 l.6061 #135,00 75.49 <549 +—2 206E-01
1.40 - 1.80 £.96 # 0.0500-
[ L R 4 1.00 450
¥ 0.2400-
0.4000 ————— —mee- ¥ 1.86 +-,700
¥ 0.4000-
6.6000 - R W l.21 =, 490
¥ 0.6000~-
U.8000 —erm— mmmee B 1.60 +~.570
# 0.8000-
1.0600 el ¥ .980 =440
¥ 1.0000-
1.7000 ==———m oo ¥ L5320 +-.200
4 0.0 -
39,60  ===—==  mmme—ee-
# 35.,60-
50.00 R S
# 60.G0-
15450 mem== emmemeee
§ 75.50-
90,00 ——— mmme—ee
¥ 90.00~
120,00 ——— e
#120,00-
180,00  -----  mmmeeee-
1.80 — 5.80 2.46  # C£.0500-
€.0800  —mmmmm mmeee # l.16 +—e 580
¥ 0.0800-
0.1600  ——---- — # T80 +-4320
¥ 0.1600-
Ga2400 ——--—- — ¥ BB +—. 350
¥ 0.2400-
Ga400U ——wwe- mmme- # .310 +-.120
¥ 0.4000-
€.5600 ————— - 4,400 +—.130
¥ 0.5600-
0.8400 ————— —— ¥ .19 =, TOUE~0]
¥ 0.8400-
1.3600 e e # +600E~C1+~.300E-01
# 0.0 -
18.00 ——— -
4 18,00~
25,80  --—-- m———————
# 25.80-
36480 mmmmm mmmme—
4 36.80-
45,80  ----- m—————
¥ 45.50—
53.10  ==w==  mmm—e—ee
K 53.10-
60.C0 — _
# 60.,00-
90.00 e —
3.46 2.72 C.4770 ¥ 35.00 11.8¢
+- 040892 4= 3,50 +—1,245 . 765 +—a 272
3.58 2.76 0.4965 ¥ 35.00 11,70
+- 0,0931 4= 3.50 4-1.225 .710 +~,189
3.70 2.80 Ga5160 # 35.00 11.56
+= 040970 4= 2,50 +-1.214 <499 +-.15%
3.78 2.82 CaB476 ¥ 45.00 14.58
- 041228  +- 1.5 +—1.265 +309 +—.663E=01
3.82 2.84 0.5356 # 35.00 Ll.41
+= 0,1009  +— 3,50 +-1.199 196 —a13
3.94 2.88 0.5553 ¥ 35.00 1te27
+= 0.104B  + 3,50 +=1,185 .252 +—4105
4.06 2.92 0.5750 ¥ 35.00 11.14
+= 0,1087 +- 3.50 4~1.172 . 344 +-.101
4.30 2499  f 5.9006 140.34 72.58 ? «BU4E-02+— 4 L51E-02
# = NUMERTCAL VALUE FROM TABLE 3 = VALUE READ FROM DIAGRAM P =

UNMARKEL CROSS SECTICHS,
ANGLES aRE TN DEGREES; CM AND LAB ARE CENTER-OF MASS AND LABORATORY SYSTEM:

{K > 0.91 GEV]

{CONTINUED)

{C STG/D TI*{5-Ma*2)%x2

MU SARN®GEY#*%x2

17.8
18.7
16.7
17.4
15.1
12.5
10.7
B.l4
8.28
S.03
T.79
23.2
Bal3
B.27
.50
Be4T
T«53
B.16
T.25
T-AT7
5.5%9

B8.60
16.0

10.4

2%l
16.2
17T
G445
8.33
.95

1+25

32.3
32.0
FL T
15.6
10a1
13.8

2040
0.393

FRELIMINARY DATA

AMGLES AMD T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHOALIS).
E® = CM

*=13.7
+=13.7
+=13.7
+=10.9
+=8.21
+—8,.90
=547
+ey 274
=352
+=13.0
=410
+=1.09
r—.410
=342
+=.342
+=. 478
+=.4T9
t=a3%3
+—2345
*-s 345
#-, 210
+-13,B87
+=b.02
+=4,21
+=Ga9)
+-3.78
=172

+-12.1
+—G466
+=T.08
+=2.50
—=24T1
+=1446

+—4b24

+=11.4
+=8 .54
t=Ta.b8
+=3.34
+=6.73
+=5.74

+-5.88
+=,982E-01

ENERGY .

3

D SIG/D OMEGA ICM}
MU BARN/STERAD

#2560 +=. 200
¥ .273 +=, 200
¥ 244 +=4 200
P a254 +=, 160
¥ =221 *=,120
# .1B3 +=.130
# 154 +=s BOGE-D1
#1159 —.400E-02
¥ 121 +=, 500E-D2
# 122 =190
i oalla =, 600E-02
¥ 2340 +=4 160F-01
¥ 119 +- . 600E-02
W o121 += 4+ 500E~Q2
¥ .139 +-« 500E-(Q2
¥ 124 +-.TOOE-02
# «110 +=.T00E-02
# o119 +—.500E-02
# 105 +-.500E-02
¥ +1l14 +-,500E-02
# «BODE~D1+-.300E-02

¥ L177 +-.67T0E-01
¥ 248 +-+830E-01
¥ .L28 +=,5T0E-01
# 106 += . 530E-01
H +T10E-01+—.290E-01

x

+BGUE-0Ll+-,330E-01

¥ 253 +-.860E-01
# 274 +—+3T6E-01
# «T50F-01+.210E-01
# «380E-01+—.196F-0D1
B .132 +=. 400E-01
# «ILOE-01+4-,186E-01
# SO0E-D24+-~,500E-02
# «310 +=.110

# 300 +=.B00E-01
# 220 +=a700E~01
# «140 +-.300F-01

# .900E-01#-,600E-01
f «120 +=. 500E~0D1

¥ 170 +=.500E-0D1
« 320E-0 24~ T99E-03

100
100
100
100
100
100
109
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

16

16

16

1&

16

1&

1é
106

= FOR DETATLS SEE REFERENCE



M2: 0.9383 GEV
P3: 1.)156 GEV
W& O.4938 GEV
L] Ew=
GEY GEY
4,30 2499
5,00 3220
8.00 3499
11.00 4elb
16,00 54 b6
M2: 0.9363 GEY
M3z l.1156 GEVY
M&: 0.4938 GEV
-T
GEVE%2
# 0.0053
¥ 0.0057
* 0.,0069
i 0.0093
¥ 0.0110

# = NUMERICAL VALUE FROM TABLE

v0213:

=T
GEYR42

5.9806
621206
be 2656
640056
0.0110
0.0148
0.0208
0.0308
0.0498
0.08%98
0.1578
0.1T7328
d.3158
Ga45LA
Q=56008
0.7708
0.53708
1.1508
10,0069
0.0093
D.0114
0.016%
0.0264%
0.0454
0-08564
0. L664
0.256%
0.3164
Os44b4
06064
DT764
Q9704
l.2864
16564
240064
Q.0057
D.0120
0.02486
0.0446
0.0844
0.1694
0-3246
O=4646
0.T946
l.UU46
1. 3046
2.00468
0.0053
0.0189
0.0421
N.0811
Oa.1651
0.2631
0.3131
O.%411
0.6031
0.7921
1.0031
1.3031
2.0031

MW R R EEREREREESREEREREETERREREEREE R TREERE R e R T IR e A

€213:

GEY

l&400
11.00
8.00
.00
5.00

a3

GAMMA + PROTON —-> LAMBOA IERD + K+

(K > 0.91 GEW}

DIFFERENTIAL CROSS SECTION

THETA (MESON}

CM

142.55
146.72
151.5%9
156.95
0.57
2.57
4.06
5aT75
8.03
1l.44
14415
16.46
22.58
27,20
31.40
36400
40.65
44.48
Q.70
1. 48
2,20
3.11
4.4%0
5al5
B.81
12.47
15,60
17. 39
20475
24.24
27.51
3l.6G2
15,78
40.82
45418
C.87
2.25
3. 70
5.23
Tat0
10.64
l4. 684
17.82
23.42
26.39
30.18
a7.67
1.01
2.70
4424
5.99
fatit
10.95
11.96
14.28
1667
1515
21.57
24464
30.69

LAR

15242
81.25
89,02
99,13
1635
a7312
1.157
l.674
2.288
3.263
4a621
4,710
Ha496
T« 844
5.188
10.54%
11.99
13,22
« 1609
=387e
5090
« 7196
1.018
1.423
2.041
2.835
3.5630
4.050
4.848
5.693
£.489
T.337
B.526
9.814
LG.956
«1733
4497
« 72495
1.046
1.481
Zal32
2.980
3.586
4.7139
Sa361
64160
T 787
«1683
4512
«T092
1.004
la448
1.838
2.009
2.1399
2.809
3.2133
1,651
4,185
54256

E
W
]
a

.}
#
#
#
[]
"
¥
[
]
]
¥
*
W
]
.4
L]
H
]
[]
]
]
#
L}
[
H
i
H
3
L]
¥
*
W
#A
#
¥
]
¥
¥
¥
W
[
]
L]
[}
]
[]
]
L]
#
#
#
#
#
¥
[]
H

D SIG/D T
MU BARN/GEYw*2

«112E-014+—. 176E-02
«162E-014+—4302E-02
«l5EE-O1+-,252E-02
«2TOE~LUL+-4 453E-02

340
+333
w425
-« 388
405
w424
573
-394
341
»325
«228
« 134

s J20E-01#=4160E~U1
+«S00E-Ql+—,110E-01
= Q40FE-01+~,3306-01
«T90E-61l+—,180E~01

- 105
«130
127
w141
1ol
« 161
s 147
«135

»980E-01+-, BOOE-02
« T60E=0L+—, TOOE-02
+410E-01+—, 30Q0E~02
«240QE-014~,30QE-02
+F10E=Q24~ 130602
« 290E-02+~.900€E-013
» B60E-03+-,320E-02
«ST7OE-Ql+— 130E~QL
«TO0E-01l4—4 140E-D1
»SE0E-QLl4-.500E-02
» TLOE-0 14—, 4U0E=02
» TOUE-QLl4-,.400E-02
+ BOOE-OL+-. 60UE-D2
+ TRDE-0Ll4-,.700E-02
« 5BUE~01+—,50D0E-02
» 203E-O1+-. 190E-02
«133E-0L+-.1B0E-02
+ 360E-024-.400E-03
+560E-03%-,140E-03
« 240E=014—. 500E~-02
« 4 20€—01+—, BOOE-02
«350E-01+-.200E-U2
+ 400E-014—, 200E~-02
«I50E-01#=,300E~-02
2 %10F=01 4=, 300E~G2
«335E-01%-,230E~02
a264E={01+-,33Q0E~02
« L49E-Q1l+-.150€-02
« 940E-02 4=, 100E-02
« 3B0E-02+-.600E-013
«210E~02+~.300E-03
» 120E~03+-.500E-04%

GAMMA + PROTON ——> LAMBDA fERD + K+

iK > 0.91 GEYI

DIFFEREMTIAL CROSS SECTION [T DEPENDENCE)}

a

2.00 GEV < K < GEV 16.00

E#*
GEY

5.56
ol
3.99
3.9%
3.20

VALUE READ FROM DIAGRAM

S
GEY*w2

30.90
2ls52
15.89
15.89
10.26

0 51G/0 T
MU BARN/GEV®*2

# -240E=01+-.500E~02
¥ +5TOE=-01+-.130E-01
# «940E-GLl¥-.330E~01
# «790E-01#%=.1A0E-01
# 340 +=.b600E-01

F = PRELIMINARY

{CONTTNUED]

{0 SLG/D Th*{5-M¥x2])%x2
MU BARNEGEY®#2

0.729 +-a115

0.9%91 +-.197

l.02 At 11

l.76 +—, 295

+=. H0UE-DL 27.9 +-5,28
+—. 220E-01 29.3 +-1.94
+=.380E-01 ATk +=13.35
+=.250E-01 35.0 +=-2.20
-+ 310E-01 35.7 +—2.T71
+=. 300E-01 37.3 +—2a %
+-,320E-01 4l.b +~2.82
+=, 390 E-01 4.7 +=3.43
+=-.370E-01 0.0 +-3,26
+=.330E-01 28.4 +=2,.91
+=,250E-01 20.1 +-2.20
+=.200E-01 1l.8 +=1.76
8.10 +=1lasirl

4at0 +-.988

21.2 F=Tabedy

17.8 +~-4.06

—a L4QE=01 23.7 +-3. 16
+-.300E-01 29.3 +—b. 76
+- . H00E-02 28.6 ¥=1.35
+=4500FE-02 il.8 +=1.13
+=.900E-02 34.3 +-2.03
+-,120E-01 36.3 +=2.T70
+-,160E~01 23.1 +=3.61
= HO0E-D2 3.4 +-1+35

22,1 +-1+80
17.1 +-1.548
924 +~a 676
Satl +—=abTH
2405 +=a291
O.5654 +=,203
0.194 +=aT21E-01
2443 +-5a54
29.8 +=5.57
24T +=2413
30.3 +=1.70
33.7 +=1.70
3.l +=2456
33.2 +=2.598
2447 +—~2.,113
B.6S +—-. 810

5.67 = ThT
1.53 +=,170
0.239 +-259TE=01
216 =451
7.9 =Te21

Ilad +=1480
A6.1 +-1.90
31l.6 +-2. 70
at.0 +=2.70
0.2 =207
23.8 r=2.97
13.4 +-1.35
Ba&T +=,901
3afed =, 541
1.89 +=o 270
U117 +=.451E-01

(CONT LNUED

(D STG/0 TIR(S5—MAh2 |k

D SIG/D OMEGA (CM]
MU BARNM/STERAD

w5392E-024=.932E~03
«BO6E-024—. 160E-02
«B2GE-024-.133E-02
« L4IE-0 14—, 240E=-02

215 +=, 3B0E-01
211 +=a139E=01
«269 +-a26]1E=01
«252 4=, 1HERE=01
=256 +=a136E-01
« 269 +=a 190E-01
=300 +=o 203E-D1
« 250 +=o 24TE-D1
=216 +—4 234E-01
« 204 +=4 209E-01
«li4 +=.158E-01

wB49E=014-.127E-01
«583E-01+-.101E-0]
«ILTE-O1+-2697E-02

«101 +=+A56E-01
«853E-01+-.194E-01
al13 #=.151E-01
al4Q +=a 324E-01
137 -, 64BE-02
«152 +=4 540E-02
+ 174 += 4 9T2E-02
«1T4 +=—a 13QE~01
«159 #=.173E-01
2146 +—4 H4BE-02
« 1046 +— . B64E-02

«B20E-D1+—a T56E-02
WHGIE-D1+4-.324F-02
«259E-014-. 324E-02
= FB2E-02+-.140E-02
«313IE-02+-,9T2E-03
«928E=03%-.345E-03
«BTOE-Q1+-.12RE-Q]

=107 +—4 214E-0]
«BESE-014—4 743E-02
108 +—4611E-02
«121 +=,611E~-02
=122 +—4+916E-02
=119 +-4 107E~01

aBBSE-01+~.T63E-02
2I1QE-01+.290E-02
« Z03E-01+-.2T5E-02
«550E-024=2611E-01
«B55E-034-,214E-07
»S545E-U14—, 114E-0]
+954E-01+~,182F-01
«TI95E-0 1+ 455E-02
«F09E-0 14— 455E=02
+ 7950 14+ . 6582E-02
«932E-D14#-,5B2E-02
s TE1E-0 14—, 523E~02
»600E-0 L+~ TH0E-O2
«339E-0L4—o 341E-~02
«214E-01+-.22TE-02
«B64E-024-a 136E-02
eATTE-O2+=a692E-013
«295E=03 =211 4E-0}

MU BARN#GEVH®2

21l.6
2443
21a2
17.8
29.9

DATA

M ENEAGY.

%

REF
+=4,51 92
+-5a.54 92
=Tedte 52
*=4.06 92
+-5.28 92

= FOR DETATLS SEE REFEREMCE
UNMARKEC CROSS SECTICNSs ANGLES AND T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHOR(S).
ANGLES ARE IN DEGREES; CM AND LAB ARE CENTER-OF MASS AND LARORATORY SYSTEM; E% = C



P2: 0.9383 GEV
¥3: 1l.1156 GEV
#4371 0.4939 GEV

B4

C213: GANMA + PROTON —-> LAMDDA ZERD + K+ (K > 0.91 GEV) {CONTIHUEDI

CIFFERENTIAL CROSS SECTION (T DEFENOENCE}

2.00 GEY < K < GEV 16.00

-7 K Ex 5 o SIG/D T iD STIG/D Th¥(S—Nan2|as2 REF
CEVHHZ GEV GEY GEwmw2 MU BARN/GEVIW? MU BARNSGEV#SE2
A 0.0114 B.00 2,949 15.589 # 105 +-,140E-01 23.7 +=3.14 92
¥ OU.0120 11.00 4e b4 21.52 A «TODE—D1+-.140E-D1 29.8 =5,97 w2
¥ 0.0l48 5.00 3.20 10.26 ¥ =333 +=u220E=01 26,3 +—1.9% 92
i 0.0l64 8.00 3.99 L5489 # =130 +—.3I0QE-01 29,3 +-heTh 92
§ 0.0leg 16.00 5a 56 30.90 ¥ «%20E-01l4-.BODE-D2 37.9 +—Te21 92
K 0.0208 5.00 3,20 10.26 i <425 +-2380E-01 AT % +=3,35 92
¥ 0.0246 11.00 el 2l.52 ¥ S5HUE-0Ll+-.500E-D2 24.7 +=2.13 92
B 0.0264% 8.00 3,99 15.89 ¥ a127 +—.600E-02 28.6 =135 92
¥ C.0308 5.00 3,20 10.26& 7 354 +—, 250E-01 35.0 —2420 92
4 Q.0421 16.00 5.56 0. 90 ¥ «350E-01+—4200E-02 Al.é 1,80 92
¥ G.0%46 11.400 4e b 21.52 # <TI0E-0l+—.400E-02 30.3 +~1.70 92
# U.0454 8.00 3.99 15489 ¥ o141 +—4500E-02 3.8 +-le13 92
¥ 0.0498 5.00 3,20 10.286 ¥ o405 +—4+310E=01 3I5.7 +—2.73 92
¥ 0.0500 - 0.0800 1.80 - 5.80 2.06 — 3.43 4.26 —1Lk.TH ¥ Lul6 +=u 580 2441 —1l2.1 100
B U.0B1L 16.00 5, 54 30.90 ¥ J4D0E-01%-.200FE~02 36.1 +-1.80 92
4 0.0848 1i.00 1464 2l.52 ¥ STR0E-ULl#-,400E-D2 EETY) +=1s70 92
# 0.08649 8.00 3.99 15.89 ¥ .161 +-.900E-02 3643 #=2.03 92
4 0.0898 S0 .20 10426 ¥ o424 +=, M0E-01 3T.3 +—2.84 92
# 0.0800 - U.160D 1.80 - 5480 2406 = 3.43 4.26 —11.T76 # T80 +=4320 16,2 +—babb 100
¥ U.l651 15.00 .54 30«50 B LISQE-01+-,330E=02 3l.6 +—2.T0 92
4 0.1684 8.00 3,99 15.89 ¥ o161 +—,120€~01 3643 —2.70 92
# 0.1673 5.00 3,20 10426 ¥ +4T3 +=4320E-01 4ls0 +—2,82 92
i 0.169% Li.00 ETY-LY 21452 § JBOOE=U1+=a6Q0E-G2 3441 —2.456 22
W 0.1738 5.00 3420 10.26 ¥ 2394 = AF0E-01 34,7 +=~3a43 92
K 0.1600 - 0.2400 1.80 - 5.80 2.08 =~ 3.43 4.26 ~1l.76 A «B50 +—2 340 17.7 +=T.08 100
b 0.2584 .00 3.499 15.89 ¥ 14T +=u LHOE=Q1 33.1 —3.61 g2
# 0.26131 16.00 5458 30,99 ¥ L 410E-01+-.300E-02Z A7.0 +=2.70 92
¥ 0.313L l4.00U 556 .90 # +33A5E-0)1#-.230E-02 30.2 2,07 92
# 0.3158 5.00 3.20 10.26 ¥ o341 +-.3TOE~O1 3.0 3,26 92
# 0,3lo4 Be (il 3.99 15.89 ¥ 135 +=o6H00E=02 30.4 +-1e35 Q2
¥ 0.24%00 - (.4000 1.80 - 5.80 206 - 3a43 4226 ~11.7& ¥ 4310 +=.120 h.45 +=2,50 100
B D.324b 1l1.00 4v b4 2l.52 ¥ «TBOE-Dl+-.TO0E-D2 33,2 *~2498 52
# 0.49431 16.0u 5.56 30.90 ¥ «264FE-0l+~.330E-D2 23.8 —2,97 92
B Q.4464 a.00 3,99 15.89 § «9B0E-01+—.BO0E-0C2 2241 +-1.80 92
¥ 0.4508 5.00 3.20 1o.26 N .225 +-.330E-01 28.6 +—2+21 92
¥ 0.4846 11.00 4454 2l.52 N «580E-0l+-,.500E-02 2huT +—2a13 92
D« %770+~ 0.0892 3.46 2.72 T.37 «TH5 +—4 T2 32.3 +=11a4% 16
4 044000 — 0.5600 1.80 - 5.80 206 — 3443 426 —1lleT6 F 400 +-4130 Ba3 +=2,71 100
0.4965+- 0,0931 3.58 2.76 Ta6Q «T10 +-.189 32.0 +—8.54 18
Ue51604= 040970 3.70 2. B0 TaB2 499 +-.15% 24,1 +=Tubb 16
0:53564= 0.]1009 3,82 2484 A8.05 1986 =, 131 10.1 +=be T3 14
0.5553+— 0.1048 .94 2498 Be27 252 +—, 1085 13,8 +=5.T4 16
05750+ 0.1087 4.06 2.92 Ba50 #3344 +-,101 20.0 +~5.88 16
# 0.6008 5.00 3.20 10.26 ¥ 228 +~o. 250€-01 20.1 +=2.20 92
¥ 0.6031 16.00 .58 30.50 ¥ ¢ 149E=01 =4 150E=D2 134 +-1435 92
¥ 0.6064 8.00 3.599 15.89 # TEOE-Q0lt-.TOOE=-D2 1741 +=1e50 92
¥ 0.5600 — 0.9400 1l.8Q - 5.80 2406 = 3443 4,26 —1ll.76 ¥ 190 +-.TOOE=01 3.9% +—l.46 100
¥ Q.TTOB 5.00 3.20 1«26 ¥ W134 +=4,200E-01 11,8 —1.76 92
¥ 0.7T64 B.00 3.99 15.89 ¥ «410E£-01+—,300E-02 Fuh 4-=676 9z
# 0.7931 16200 5.56 30.90 ¥ s 940E—02+—. 100E=(2 Bok? —a501 92
¥ 0.7944 11.00 fhobh 2L.52 # +203E-0l+—~.15%0E~02 Bebo +—.810 92
DaB4T6Hé— Usl22B 3.78 2402 T+97 +30% +-.643E=01 1546 +—3.34 14
i 0.9708 5.00 3.20 10.26 ¥ 2920E-01+4=.]&0E=01 8.10 +=La 41 92
§ 0.9Tb4 8.00 3.99 15.89 ¥ L 240E=014-.300F=02 S.41 F=eb6TH 92
N 1.0031 16,00 Ge 56 30.90 ¥ «IBOE-QZ2+~.600E=02 3.43 =541 92
4  1.0046 11.00 4484 21l.52 ¥ J133E-QL+-u TA0E-U2Z .07 +ey T6T 92
# 0.8400 - l.3600 1.80 - 5.80 2.06 = 3.43 4,26 —11.76 W «600E-01+-,300E-01 1.25 t~a624 160
# 1l.1508 5.00 3.20 10.26 # S00E-01l+—.110E-01 4440 +~. 968 92
¥ l.2064 4.00 3.99 15.89 # +9L0FE-02+¢—4130E=02 2405 +-4293 92
¥ 11,3031 lé.0u 5.56 30.9%0 # L 210E-02+—4300E-03 1.89 +—.270 92
¥ 1.3046 11.00 4o bl 21.52 # 2360E-02¢=.400E~03 1.53 +—.170 92
P 1.5564 3.00 3,99 15489 # W 290E-02+—,00E-03 654 . 203 92
¥ 2.0031 16.00 5456 30.90 # +130E-03+=,500E-D4 « 117 +—a451E-01 92
¥ 2.0045 11.00 b4 2Ll.52 i +560E-03+—,140E-G3 239 +==597E~-01 92
§ 2.0064 B.00 3.99 15.89 # +BGOE-03+—,320F-03 194 +—,721E-01 92
# = NUMERICAL VALUE FROM TABLE a = YALUE READ FRCM DIAGRAM P = PRELJMINARY TATA

UNMARKED CROSS SECTIONS, ANGLES AND T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHOR({S],
ANGLES ARE IN DEGREES; CM AND LAB ARE CENTER-OF MASS AND LABORATORY SYSTEM; Ew = C# ENERGY.



a5

£213: GAMMA + PRDTON --> LAMBDA ZERQ + K+ L& > 0.91 GEVI {CONT [NUED?Y
M2: (0.9383 GEV
P31 1.1156 GEY
M4t D.4938 GEV
DIFFERENTTAL CROSS SECTIDN IT DEPENDENCE)
1-40 GEY¥ < K < GE¥ 2.00
=T K Ex 5 D SIG/D T 1D STIG/T TI*(S~Mkw2)key REF
CEVES2 GEV GEy GEy**2 MU BARN/S GEYH%2 Ml BARN®GEY$»2
2.090& la4( 1.87 3.5¢8 2.69 +-2,28 18.5 +=15.7 22
O.1207 la40 1.87 3.51 2.58 +-1.98 17.8 =137 22
01427 la45 1.90 3.60 Jal% r—. 148 23,2 +=1.09 127
¥ 00,0500 =~ 0.2400 1l.40 ~ l.80 1.87 - 2.06 3451 - 4,26 # 1-0D0 +-. 450 8.60 +=3,87 100
0.1605 1.40 1.87 3,51 2.71 *=1.98 18.7 +-13.7 22
U. 2095 140 1.87 3.51 2aty2 +=1.98 1647 +=13.7 22
0.2549 las0 1.87 3.51 2452 +-1.59 174 +-10.9 22
# 0.2400 - G.4000 1.40 ~ 1l.80 1487 -~ 2.0086 3.50 — 4420 4 1.86 +—=, T7Q¢ 16.0 +=6.,07 LoQ
0.3781 ledQ L-87 3.51 2.1 +=1.19 15.1 =B.21 22
4 U.4000 = 0.6000 Ll.40 ~ 1.80 1.87 - 2.06 3.51 = 4426 ¥ 121 +=. 490 10.4 =i, 21 100
0.5310 1.40 l.B87 3,51 .41 +=1.29 12.5 +=8,90 22
# 0.,6000 - 0.8000 1l.40 ~ 1.80 l.87 = 2,06 3,51 - 4,26 ¥ 1.560 +=. 570 13.8 +=4,90 100
W G.B000 - 1.0000 Ll.4D - 1.80 1.87 - 2.06 3.51 - 4.26 # 4980 +=abdl) 843 3,74 100
4 1.0000 - 1.7000 1.40 ~ 1.80 1.87 - 2.086 3.5L — 4426 W 4520 +-a 200 bottT 1,72 190
€213: GAMMA + PRATON —--> LAMBDA ZERD + K+ (K > 0.91 GEWV) (CONTINUED}
M2: 0.9383 GEV
W3: 1l,1156 GEY
W4t D.4938 GEV
CIFFERENT &L CROSS SECTIOM (BACKWARD PRODUCTTONI K > 1.4 GEY
K E* 5 = D SIG/D U THETA {BARYONJ D SIGSD DMEGA {LM)
GEY GEV GEYH#2 GEVE#2 ¥ BARN/GEV##2 M LA MU BAANS STERAD
140 1.87 3.61 -0.05%9 1.31 +-1.88 # 37.5 115 #.132 =150
~0.004 1.20 = 496E-01 ¥ 45.0 13,8 #.121 +=, 500E-02
Uel2? 1.14 +-,39TE-01 ¥ 60.0 182 HellD +-+400E-02
Usdtr s 1.55 +=. 793 A 90.0 2647 #1586 +-,800E-01
1ad4 L.a9 3.58 Da4B4 1.07 +=a561E-01 # 930.0 27.1 Fallé +-4600E=-0Q2
1.47 1.91 3.64 0.514% 1,07 +=.539E-01 # 90.0 27412 K119 &~ H00E-02
1.48 L.91 3.66 0.022 la23 +—o443E-01 # %5.0 laal Wel39 +-.900E-02
U.117 1.07 +-.443E-01 # 55.0 17.1 Nal21 +=45{00E-02
Lot L.92 3.68 Us 534 1.08 #=, ALZF-01 ¥ 90,0 275 Kal24 +-.TODE-02
la52 1.93 3.73 0.564 +925 +—, 5B9E~U1] ¥ 90.0 2T 7 ¥-110 +-.T0QE-02
1.55 1.95 3.19 0.046 965 +—g 4USE-OL H 4540 la.2 #1189 +=4500E-~02
l.62 1.98 3.92 0.020 852 +-,374E-01 ¥ 4040 12.7 Hall& ++.500E-02
Uage9g «TB5 +-.3T4E-OL H 45.0 1443 K.10% +-4500E«02
La70 2.42 4.07 0.096 549 +-a 206E-01 # 45,0 L4 4 ¥ B800E-01+-,.300E-02
1.460 — 1«80 1287 — 2.06 3+51 — 4,24 ——— -_— # 0,0 — 560.0 ¥.BBOE-014-,.320E-01
———— ————— ¥ 60«0 ~ R0.0 #aT10E-Ql4—4 290E-01
e ¥ S0.0 -104.5 #a106 +-.530E-01
L.B0 = 5.80 2+06 = 2243 4,26 ~11.78 e —— # 90.0 -120.0 K«900E-02#+,500E~-Q2
4.30 2.99 2.95 @ 0.180 Ze2TOE=U14+. 453E-02 23.0 6.3 « 143E=01 +—.240FE-02
@ 0,315 3= 156FE-014-.252E-02 28B4 Ts8 +B8286E-02+4—2133E~-02
& Qadbl 3.152E-014-4302E-02 33.3 9.2 +A0EE~02+=.1B0E~-02
i 0.600 de L12E-014~, L76E-D2 3T.4 10.4 «S92E-02+-,932E-03
i 0.680 Beab04E=024~, 151E-D2 39.7 11.0 +320E-D2+-,.T99E-03
C213: GAMMA + PROTON ~-> LAMBDA ZERD + K+ IK > 0.91 GEv} {CONTINUED)
M2: U.9383 GEY
M3z 1.1156 GEY
M4t Q.4538 GEV
P = BARYON POLARIZATION ALONG K{GAMMAY X PIMESON}
K £ THETA MESON THETA BARYON F REF
GEV GEY cM LAB LM LAB
0.960+-0.019 1-4638 # 9l.0¢~ 9,0 25.14= 7.6 BS.0%= 9.0 11.8+4- 3,1 #-0.15+-.14 14
1.000+-0.039 1.560 # 32.0¢- 1C.G 1le3+= B.7 148.0%- 100 LG.2¢= 0.8 F-D.06+-,18 14
1.00Q+-0.020 L.660 ¥ 9340+ 4.3 3la54¢= T2 81.04- 4,1 15.24= 3.6 W-0.23%-,11 3
1.020+-0.030 l.6T2 # BLl.0+= Tul 2234~ 8.0 119.0% T.0 L7+4%= 4.0 #-D.164-,.12 14
L.020¢-0.020 1.672 § 92.0%= T.0 33.3+- 8.3 BALO+- T.0 Léabt= 3.9 #-0.30+~.123 14
L.0304-0,020 L.677 # B7.0%= 4.3 312.34- 6.0 93.04= 4.3 17a74= 3.2 #¥-0,21+-.10 3
1.050 1.588 ¥ 498 19.2 130.2 18.9 W—0.28+4-.12 202

# = NUMERICAL VALUE FRON TABLE
UNMARKED CRO5S SECTIONS, ANGLES AND T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHOR(S).

ANGLES ARE I[N DEGREES: CM AND LAB ARE CENFEA-OF MASS AND LABORATORY SYSTEM;

3 = VALUE READ FROM DTAGRAM

P o=

PRELININARY DATA

E* = LM ENER

GY¥.

REF

22
224
224

22
111
11t
224
224
1tl
111
224
224
224
224
106G
100
100
100
106
106
106
1056
106



L]

L213: GAMMA + PROTON --3> LAMBODA ZERD + K+ 1K > 0.91 GE¥) {CONTINUED)

M2: (,9383 GEY
¥3: 1.1156 GEY
M4t D0.4538 GEV

P = BARYOM POLARIZATION ALONG KI{GAMMA} X PIMESON]

K Ex FHETA WESON THETA BARYON P REF

GEY GEY M LAB H LAB
1.050 l.688 ] Tha.8 2947 103.2 19.7 ¥=0.07+-.13 202
Le050+-0.020 l.638 W B5.04- £.0 32.9%~ 6.9 95.04= 5.0 19.0%= 3.3 W=0,39+-.15 14
1. 060+-0.030 1.694 ¥ 8O0+ 4.6 Jladt= &,.5 100.0%= 4.8 19.9¢= 3.9 #-0.40+-.13 3
L.060+-0.0230 1.694 ¥ 80.04— 4.6 Fledd= 6.5 10Q.0%~ 4.6 19.9+= 3.9 W-0.,36+-.13 3
L.10C L+ Tl i 4746 19.2 132.4 21.7 #=-0,38+-.12 202
1.100 1.716 L] T2.8 29.9 107.2 22.5 #-0.440+-,10 202
1.100 l.716 ¥ 89,9+ 5.1 3T.34= 4.5 90. 14~ 5,1 20e8¢= 1.5 H-04344-,09 45
1.1004+=0.030 l-716 # 91.04= 4,4 37.84- 6,0 B9, t+= 4,0 20edt=  Ie4 0094011 3
1.100 1716 L4 L L 39.3 85.6 15.9 A=-04324-.19 202
1.1204-0.030 1.T27 4 .04~ 3.5 JHelt= 5.2 90al+= 3.5 21e34= 3.1 #=0.3T+=,11 3
L1860 1. 748 i 460 19.3 134.0 2445 H=0.564=.09 202
Lsi60 l.748 L4 TU.0 29.5 110.0 25.2 ¥=Da44¥=a10 202
L.i60 1748 W 90.0 39.3 0.0 2245 H=0.2T+=ul% 202
115040010 L.764 A 90.2%= 4.6 40,1+ 5.0 89, 8%— 4.6 23.2%- 2.2 #-0.30%-.07 45
14290+=0,010 1.817 ¥ a9,84¢= 4,3 41.34- 4,38 FUaZ4= 4.3 25.3%- 2.2 #-0.00+-.06 45

# = NUMERICAL WALUE FROM TABLE d = VALUE READ FROM DLAGRAM P = PRELTMINARY DATA

UNMARKED CROSS SECTIONS, ANGLES AND T WALUES ARE CALCULATED FROM THE QUANTITIES GIVEN B8Y THE AUTHORIS).
ANGLES ARE I[N DEGREES: CM AND LAP ARE CENTER=OF MASS AND LABORATORY SYSTEM; Ex = (M ENERGY.



CE12:

MZ: 0,938 GEY
¥3: §,9383 GEV
M4z D.T650 GEV

K

GEV
L.Q0 = 1.l0
lal0 = 1.20
l.10 = 1.30
1.20 ~ 1«30
1.30 - la40
i-30 = 1.50
Lla40 = 1.60
140 = L.B0
1.50 = L8O
1.60 - 1l.80
1.80 - 2.00
2.00 - 2.20
1.80 = 2.50
1.80 - 2450
2420 = 2.40
2440 = 2.60
2e60 = 2480

2+ 80
2.80 - 3.30

2.90
2.00 -  4.00
2.50 - 3.50
2.50 = 3.50
3.00 = 3.50

.50
3.50 = 4.00

4w i

3.50 = 6.00
4270
4450 -
5.10
5.20
523
4450 -
4.50 -
5.25
5.30
5.00 -
5.50
4200 -~
5.30
46,00
640U
&.50
6450
6.85
T+16
Ta5G
A.80
9,20
9.58
L1.50
1i.50
Ba00 = 16.00
12.25
13.00
13.00
13.75
14450
14.50
15425
16.00
16.00
16.90
17.80
1t.80

S5.80
5. 80

¥ = NUMERICAL VALUE FROM TABLE

E*
GEWV

l.66 -
1.72 -
.72 =
1.77 =
L.82 -
L.82 -
1.8T7 =
1.87 -
1.92 -
1.97 -
2-06
2415
2a{l6
2.06
2alh
2.32
2u il

l.72
1.77
.82
1.82
1.87
la92
1.97
2+ 06
2406
2+06
2415
2424
2. 38
2=36
2.32

2240
2248

[ A T I |

248
2a.48 -
2.51
2.15 —
2ed6 —
2.36 =
2:55 -
2473
2,73 =
293
2.73 -
2eb2 —
2490 -
2499
Jall
2:.73 -
3.11
3.05 =
3.23
.26

2455
2. 90
2,73
2.73
2+ T2
2.90
3. 05
3. 17
3.05
3.48

3.20

a7

GAMMA + PROTON --=> PROTON + RHC ZERC

(K > 1.00 GEV)

CONSTANTS ANO TOTAL CROSS SECTION
O SIGMA/D T = AEXPLA*T) A=(D STGMA/D TIT=0

IF & YALUE FOR *C°*
5
GEY*%2
ZaT6 = 2494
2.94 - 3.13
2494 ~ 3.32
3.13 - 3,32
3.32 - 3,51
3.32 - 3.1
3.51 - 3.88
3.51 =~ 4.206
3.70 = 4.26
B8 = 4420
4026 = 4,03
4963 = 5.01
4426 — 5.5T
ha2b = 5a57T
5.01 - 5.38
5,38 — 5.76
H.76 - 6413
Gal3
6a13 - BH.51
fad2
4:83 =  B.39
5+57 = T.45
557 — T.45
6.5k — Tau45
Tatth
Tetd — H.39
BaBT
Tebd = Ga32
6285 - 10.08
B.39 = 9,32
8.95
9. 70
Taid — 12414
9. 70
932 - LO.26
10.45
10. 64
10.69

3.27
3.05 =
3.05 -

3.28

3.29
3.20 -

3.35
2.90 -

.46

3.48

.48

3.62

3,42

3.71

3.78

3.87

4217

he26

4,24

4. T4

4.74
3.99 -

4. 85

5.03

5.03

5.17

5. 30

5.30

Se843

5.56

5456

5.71

5+86

588

3.43
3.43

3.413

5458

5,32 - 11.76
9432 = 1la76
10.73
10.83
1C.26 = 1la76
11.20
8.39 - 15.89
1L.95
L2.14
12. 14
13.06
13.08
13. 73
14,32
14.95
17.39
18.14
18. 86
224486
22446
15. 89 = 30.90
23.87
25,27
29.27
26a48
28.09
208.09
29.50
A0.90
30.50
32.59
34.28
34.28

IS5 GIVEN

A
MU BARN/GEV*#2

#1460, TO+= 19.00

#128.8G+- 11.30

# 93,00+~

Al56. QU= 21.00
RLTE. GO+~ 33.00
#l46. 80+~ 13.00

3139.00+= 24.00
D132.00+- L&.,00
Hl49.30+- 18450

1254004 15.00
#145. 00+ 15.00
# BU.00+ 5,00

B135,00G4—

2149+ 00+~ 14,00
Fl45.00+- 12.00
K129.704- 1l6.20
Kl4e6.00%= 50,00

#139,00+-

#l6&6.90+- 20.00
#133.004— 34,00
Al19.00+~ 7,00
2l15.,004+= 9,00
#151.90+— 15.20
#L3Tue U+~ 13.80
ZLL?.004— 7.00
A120.0U0%= 10,00
FL32.00+= 11,00
AL42.00+- 11.00
Al31.00+~ L0.00Q
3118.00+-
AL 3,404
# 94.00+- 32.00
¥152.0U+= 65.00

8.00

Hlll.40+- 4,80
¥LOA.TO+—  6.50
¥ Tl.00%= 25.00
#L09.50+- 5.50
#i0l.20¢=- b.LlD
# 80,004+ 34.0u
#L04.604-  b.40
ALOA.304-  6.20

# T8.,00%= 26400
HLOS. 30+~ 46430
#100.50G+-  S.U0
# BT.00%- 30,00

E R 3

x =&

ey B

@ = YALUE READ FRCQM OIAGRAM

B
1/GEV*92

GaT3%— 0.65
SatQ0%= (.40
B.30¢= 1,00
6.924= .43
Bel0%= 0,869
4.10+- 1,50
T.60+= 0.50
5.5Q0+- 10.30
Ta90%= Uabb
lG00+~ 1.%0
B G0+~ 1.50
B.90¢= Q.70
faGU+= U.50
BaB0¢— 050
Ba504+= .50
BabO¥- L.30
11.10+4- 2.80

BaB0+-

1.40Q

N SIGMA/D T = A¥EXPLB*THCH#THe2]

c
1/ GEYE®4

P = PRELIMINARY DATA
UNKARKEL CROSS SECTIONS, ANGLES AND T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHORIS).
ANGLES ARE TN OEGREES; GM AND LAB ARE CEMTER-OF MASS AND LABORATORY SYSTEM; E* = CM ENERGY.

R 2 R OR R R R

B 3 R LH & x B Bl e B

L1

E »* = = I

> =

SIG TOT

MU RARN
5.49%— 2.05
LY.24+- 2,20
21,10+~ 5,00
14.60+~ 2,30
18:344~ 2,70
29.80+- T.10
22.004= 4,70
1T BO+—  4a44
37.504¢=  5.00
25.104= 4,30
Z1+50%- 3.00
18.004- 2.70
20.56+- .28
33.20%- 4,10
15.504=  2.00
1680+~ 2,00
1960+ 2,10
lé-404= 1,00
L8.404- 2,00
1920+~  2.30
19.504— 2.9%
22.404+= 2,40
16.504= 1.30
le.460+- 1,30
LTa524= 366
14.60+~ La.B0Q
l&.00+= 1.30
19.20+= 1.20
16.40¢= 1.00
204904¢- 2,50
16904 1,40
16,00+ 2,50
15,95+ 3,32
18,50+~ D.50
15.004= 2,20
19.80+~ 2.18
1560+ 1.T0
12.63+- 1.98
18.00+- 1l.80
162274+~ 1.63
122894+ 1.97
15.304-  2.17
14.40+= 2.50
laa54+= 2.25
13. 444~ (.81
123,40+ 3,60
13.19%= 0.T93
12.86%+~ Q.77
12.954=  0u55
Lla%B4+- D.TF2
L2.544= 0.75
1Z2.24%= (.73
12.47¢= 0.T75
11.49+- 0.64



:E:]

C512: GAMMA + PROTON —-> PROTON + RHO 2EROD € > 0.90 GEV!} tCONTTNLED)

M2: 0.,9383 GEV
M3: D.53483 GEY
M&: Q.T85Q GEY

DIFFERENTIAL CROSS SECTION

K Ex -7 THETA [MESON) D SIG/D T 0 516/D OMEGA (CM} REF
GEY GEV GEV¥HZ CH LaB MU BARN/GEY*%2 MU BARW/STERAD

M4 = Q.8975 - 0.8315 GEV
0.90 = 1.20 l.68  ——=—~ # 0.0 -

50.00  —----—  —m———— # 2.00  +-1.00 8
¥ 45.00-
63.00 - e e ¥ 4.40 +=1.30 ]
# 63,00~
81.00  ——-- o § 3.60 +-2.10 B
4 a1.00-
99.08  --—-=  mee—ee # 2.10  +-.800 8
§ 99.00-
117.00 —--- ——————- # 1.30 +-,600 8
M4 = 0,7650 GEV
1440 = 1,80 . 1.9 —— ¢ 0.0 -
12,83 =m=—— e # le.5  +-2,50 28
¥ 12.83-
18.20 —————— e ¥ 1l.58 +=2.10 28
# 18.20-
22,33 -———= e ¥ 12,6 +-2.10 28
Wo22,33-
25.84  —e———  meeeen W 9.80 +-2,00 28
¥ 25,84-
Il.19 —ee—— rmm—— ¥ 9.55 4+=1.25 2B
4 3l.19-
36,87 ~em i ¥ 9.48 +-1.36 28
# 356.67-
45.58  —=—— —————— # 3,92 +-.630 28
W 45.58-
60,00 et T e — i 2.19 +-,.350 28
¥ &60.00-
75452  =———=  mmm——e—e # B30 -, 240 28
# TH.52-
90,60  —mmm= mmemme—ee N o640 +=.200 28
¥ S0.00-
104248  ———u~ ———— Wo1.18 +-.220 28
W1G%. 48—
120,00  -———--  —mmmm——- ¥ 470 +-,170 28
#120.00-
138459  =—=== = meme———— # 340 +=.15Q 26
H138.59-
L e # 2130 +=.130 28
4 0.0500-
0.1000 — e § 9743 *=10.0 e 28
# 0.1000-
£.2000 —_——— ——— V627 =Hu4y 0 == - 28
# 0.2000-
0.3000 e e 4 33.9 #4700 ———— - 28
# 0.3000-
0.4000 -—— -— W L1T.7  #-420 ————mee- 28
H 0.4000-
0.5000 ————— ————— £ .90 *+3.50 ———— 2B
¥ 0.5000-
0.7000 ——— e ¥ 8.10 +-2.16 0 m———e- - 28
# 0.7000-
1.0000  ——-—-  --——- f 8.8u  +-1.60 ——————— 28
¥ 1.0000-
1.5000  ——---m - # 2,80  +=.B0D —————-- 28
1.80 = 2.50 2.19 ——— # 0.0 -
12,83  ————  —m——e- ¥ 26.1 +-2,10 28
# 12,83-
18.20  —— i ¥ 19.5 +-1.80 28
W 18.20-
22.33 e e = ¥ 15.7 +-1.60 28
W o22.33-
25.84 —— | eem————— Ho1l2.7 +=1.40 28
H Z25.84=
31,79 e ————— £ 9.74 +-.970 28
4 31.79-
36.87 ———— erme———— ¥ 655 =730 28
4 36.87-
45.58 e e H 4.55  +-.470 28
¥ 45.58-
60400  =====  mmmemeee ¥ 1.24 +=, 210 28
# 60,00~
75452  ————— ———— # 350 +=. 130 2B
4 75.52-
90,00  ———==  mmme—ee ¥ 2450 +-.140 28
# 90.00-
120,00  =-===  emme——— ¥ .190 +—4 BOOE-D1 2a
#120.00-
138059 ——mmem mmmm—emee ¥ .BOOE-01+—.500E-D1 28
#13B.59-
180.00  —-—- — # <B00E~D1+=-.600E-01 28
¥ 0.0250-
€.0500 m——— ——— ¥ 116, +=14,0 e e 28
# 0.0500-
0.1000 e ——— # 9l.% +=T.50 ——— 28
# = NUMERICAL VALUE FROM TABLE 4 = VALUE READ FROM DTAGRAM P = PRELIMINARY DATA

UNMARKED CROSE SECTIONS, ANGLES AND T YALUES ARE CALCULATED FROM THE QUANTITIES GIVEM BY THE AUTHORIES),
ANGLES ARE IN DEGREES3 CM ANO LAH ARE CENTER-OF MASS AND LABDRATYORY SYSTEM; E* = [M ENERGY.



ag

C512:  GAMMA + PROTON --> PROTOM + RHO ZERQO LK > U990 GEVE (CONTINUED]
M2+ U.9363 GEY
¥3: 0.9383 GEV
M4: D0.7650 GEV

DIFFERENTIAL CRCSS SECTICN

[ E= -7 TFETA [MESONG nsiGin T 0 SIG/D OMFGA ICM} REF
GEV GEY GEW®#2 (o] LAB MU BARNSGEYESZ MU BARNSSTERAD
180 = 2.50 2419 § G.lO00-
0.2000 co—eem mmme- i 52.1 =4, 20 —————— FL:
4 0.2000-
¢.3000 -—m— o= # 35.0 =3, memmme—e— 28
¢ 0.3000~
Gu4000 —m——m e W 2043 =250 memme—— 28
# 0.4000-
L5000  —==—-= == W o10.5 +=1.8u ——————ne— 28
# 0.5000-
CaT0OOL  ———===  ee—-- W 2.00 +—. 300 -———— 28
# 0.7000-
1.0000  -——>—- e & 2.30 t-. 06 mememe———— 28
i L0000
1.5000 W —-r—em mmeee H .900 t=a50 = — 26
2eb2 Z2e3T $ 0.0L43 4 G.00 « 0 A 350, +=11lua. 91.2% +=20.7 L1
250 2438 # 0.0960 A G.50 Ea L1O K 150, =62.1 40 .0 +=16.5 11
260 2a Bt # 0.0390 4 3.50U 3,258 W 220, +—Taa U Hl el +-20.2 11
2.00 = 4,00 2.4F N 0.0 -
Q.0500 2 ==———— —_———— ¥ »a5.0 —m———— 147
¥ 0.0500-
LellUG mmmme— ———— ¥ ATa0 =190 mommmeme 107
¥ O.l000-
G.2000 ————— e LIE-EM +=H, 30 ————— 107
¥ G.2000-
Ga30GL e meeee ¥ ld.H8 =4kt  ==m——— — 107
¥ 0.3000-
C.4000 m—————me— m———— ¥ 129 +-3.20 mmm————= 107
K 0.4000-
Gub000 —ee—ee mee——e # 3.20 +=2.2u —— e 1av
2«80 2.48 » 0.0200- 4, 96= L. b6~
QulBi0 11.34 3,152 B TB.G t=fa bl 23.6 +-1.82 138
# U0.0500~ 11.34- 3.75-
JaBT50 laa.cg 4. 517 H b4.0 =l 19.4 +-1.82 1318
& G.0750- 14.68~- 4452-
CwlG0d 17.41 5.7 H HB. 0 +=badl 1T.6 +—Ll.H2 1348
# 041000~ 11.41- Gabé=
CelBOU 21,86 Ta355 # 4bal) =y 0 13.% —=1.21 138
# U.1500- 21.8%5= Te &=
Ga 200G ES.02 B.638 4 39.0 =4, DG 11.8 w=1.21 118
¥ Da2000- EBatii— B ba=
Us 2500 28.51 Fa 772 4 25.U = UL TabT +-1.21 138
# 0.2500— 28.91- S 17~
GUe 30UL 2l.85% 1C. 81 # 22.0 +~2.00 baebb - bl 138
# 0.2000- 31 .85~ lG.81-
Ged500 34,463 1177 4 150 =400 bt +=1l.21 138
# 0.2500- A4 .63= 1l.71-
De4C0O0L 3120 12468 A 114 =Za iy .45 =727 138
# 0.40G0~ 3t.20- 12468~
0+ 5001 4la%51 14.37 4 6.20 4= 14 L3 L+68 +=.3233 133
# 0.50uC- Gla93- 14,37~
Oa TLULG 50.25 17.413 A 2a%U +—HUY « 727 +=-,1A2 138
# U0.7000- SCa2f- 17443
1. 0G0UU 6la24 21.62 4 2a20 = 40 +BGh #=a121 138
# l.u0oo- £le24— 2l.&2—
la 5000 T1.38 2Ba2f 4 T80 =, 220 230 = 06601 138
4 1l.5000- Tra.35- 2B 28~
2+5000U 107. 849 42,95 LI ¥ +-,900F-01 $515F-0U1 +=a 272F-01 118
# Z2.5000- 1GT. 86— 42455~
3.8182 179.52 1766 ¥ o230 +=,800E-L1 eBFBE-GLt—a 242E~-01 138
2.50 = 31,50 2a52 - o G.C -
. - ¥ 304 +-3. 10 ]
K F.07-
12.583 ——— e K 2%.5 +—3,70 24
¥ o12.83-
18s2( W w=e==  mmesee- # 25.5 +=Z.00 28
4 18.20-
22.33  —--———=  mmmemmee # 157 +—1a 70 28
# 22,33
25.84  ———ee m——————— ¥ 1l.2 +-1.40 28
B 25,84~
i L R i dad # 5490 =500 28
k 3L.75-
45.56  ~——=—  —om————= 4 l.18 =L 2T0 28
¥ 45.58-
ALl ———— —_———— 4 L6T0 +=.140 28
b 6U.C0-
50,00 W see=— ——mmeeee # «Y00E-01l+-.5D0E-01 26
§ 90.00-~
120.G6 2 —===— momse——— N <.200E-01 28
#120.00-
180,80 2 =-===.— ssmeee—cae 4 +H00E-0UL+—,300E-01 Z8
b GuG100-
La0500 ====—=  e=——- ¥ 972.0 +-B.40 —————— 28
¥ 0.0500-
Cel000 W ~=m——- —_— ¥ F4.8 +=T.00 —_———— 28
¥ 0.10G0-
Ge20u0 = e W 49,2 +=3.60 0 mmmemee— 28
¥ 0.2000-
0.30u0 —-se== mmeee W 24,0 =270 mmmm———— 7B
# = NUMERICAL VALUE FRCM TABLE 3 = VALUE READ FROM DIAGRAM P = PRELIMINARY DATA 4 = FOR DETA!LS SEF REFERENCE

UNMARKELD CROSS SECTICNS, ANGLES ANC T VALLES ARE CALCULATED FRC¥ THE QUANTITIES GIVEN 8Y THF AUTHOR LS.
ANGLES ARE IN DEGREES; CM AWM LAPR ARE CENTER-OF MASS ANN LABCORATORY SYSTEM; E* = CM ENERGY.



M2: 0.93B3 GEY
M3: 0,9383 GEY
K43 0.TH50 BEY

C5l2: GAMMA + PRATON —-> PROTON + RHC IERG

20

(K > 0.90 GEVI

DIFFERENTIAL CROSS SECTION

K Ex =T THETA {(FESONI nsis/o T
GEV GEY GEV*2 CcH LAB M| BARN/GEv#*2
2450 - 3.50 2452 F 0.3000-
044800 2 ———=—— e i la.o +=2.00
# 0.4000-
05000 2 —=me== e # 6.00 —1.40
K D.5000-
Q7000 m—mmmm e i 2,60 +=, 700
# 0.7000-
i.0000 —_——— === 900 F-o 40U
¥ L.0000-
L.5000  ——emm == A .58y +=. 200
31.20 - 4.90 2285 # DLODBD 1.93 «5B08 ¥ 94.0 +~Ba.00
¥ 0.0280 ha BT Ze110 i 85.0 +=9,u0
# 0.0480 9.71 2930 i 76.0 +=12.0
¢ 0.0680 11.82 3.570 ¥ Tla0O +=14.0
40,0880 13.61 4.114 ¥ 46,0 #=15.0
# 0.1240 16435 44951 ¥ 33.Q +=9, 400
¥ D.1740 15.5% 5.931 ¥ 1B.0 +=Tall
A 0.2240 2236 S5.78BL ¥ 39.0 +=16.0
# 0U.2T40 26477 Tebd4é ¥ 23.0 +=12.0
# 0.3240 2T.02 8.250 # 32,0 +-=2ta0
3.50 — 4,50 Z2.88 00046~ ¥ a.0 - 0.0 -
0.0404 .07 2.5493 49, & +=hakT ]
G.03959- L Y 2e59-
0.8520 12,83 .64 Féal +=11aT ¥
0.0718~ ¥ 12.83- JubT-
0.1797 18.20 5.227 552 +=56.59 ¥
Uel360- K18, 20- S5.23-
0.25T70 22433 bat33 28.9 =3, 82 ¥
D.1999- 4 22.33- Gadia-
0.3544 25484 T.488 17.0 +=2a 97 #
Oe2635= 4 2%.84- Tt T
0.5295 1l.79 Fe 247 Sadh +=aBT] ¥
Q.3920- ¥ IL.79- Be 25—
1-0545 45,58 13.53 « 559 LR -1 L]
CL.ITE3- # 45.908- 13453
1.7540 6G.G0 LBa34 « 680 -, 234 L]
1.2082- N 60.00~ L8.34-
3,5033 90400 .14 «2TGE-U1#=-.552E=-01 ]
2+5508— # 90.00- 0. 14~
5.2526& 120.0C EI-TRE-] +GILE-Q1l+—oh4bE~-G] L]
3.0848B9- 4120,00- 4. 16—
7.0020 180.06 180.0 s B5FE-Gl4-.552E~-0UL L}
# D.0050- c.0 - 0.0 -
L.0500 10.40 A.252 ¥ 57,6 +=-Ha70
# 0,.0500- Ga24- 2a b~
4. 10040 15.41 4827 ¥ BB.& +=Ta 80
¢ U.l000- 13.41- 3. 84~
G- 2000 2234 T.025 # 4l.T +=3.9u
¥ 0.2000- 15424~ 5453—
0.3000 27-063 B.731 b I R +=2. 50
# 0,3000- 23.171~- ba A4~
Qe Q00 32,113 1¢.20 ¥ F.20 +=2,00
# D.4000- 2T.50- TeS6-
0. 5000 36,12 11.52 ¥ ba20 t=1.50
# 0.5000- ELRY-1 - BaG7-
1. TOO0 43,14 13.88 ¥ laBl ++. 500
¥ 0.7000- 3e. 75— 1G.TE-
1.0000 52,23 171. 06 # «8R0 +-.300
# 1.0000- 44.32- 13,12~
le5000 49a 34 21.92 H <400 +=, 200
4,30 2,99 & DU - a.0 - 0.0 -
0.0250 6.2% 14827 # 226.1
3 U.0250- Ga29~- 1.83-
0.0450 Ba9l 2e58% g »Tha1
d 0.0400- 8,33~ 2ot 2~
U.1000 13.1% 44006 i 874 t=10.%
# UelU00- 13.75~ Galll-
G. 1500 17.01 4a965 i 59.5 +=8.90
& 0.1500- 17.Cl- 40597~
0.2000 19. 7€ 5.7Th 4 30.1 =&, 60
a 0.2000- 15.76- 5. T8~
0a.2500 22.18 G495 A 29.0 Ll - 11]
W Ue2500- 22.18~ e 50~
0. 3500 264738 T.757 # 13.6 +=3,20
3 0.3500- 26.38- Tela-
0 a4 500 30.05 BeB6T A T«50 +=2.50
4 0.4500- I0.C5 EaBT-
0.5500 3. 34 G BTT 4 3.80 +=1. 80
¥ 0.5500- EEPELE SwBA-
0.4500 36437 10.82 A 2.20 +=143Q
PH O.5500- IELIT- 1. A2~
1.2500 51.39 15467 P# 1.03 =a410 4
& .40 3.02 $ 0.0048 # 0,00 -0 ¥ 230. =30.0
4.70 a.11 & 0.0200- 5a30- la%5-
0.0500Q 9.04 2541 ¥ 65.0 =44 00
# 0.0500- F.04- 2aSb-
0.0750 11.25 1. 166 # S4a.0C +=5,0U
# 0.0750- 11.25- 3.17-
4. 1000 13.09 3.458 H 49.0 =4 400
¥ = NUMERICAL VALUE FROM TABLE @ = WALUE READ FRCM QLAGRAM

ANGLES ARE I[N DEGREES: CM AND LAB ARE CENTER~OF MASS AND LABDRATORY SYSTEM; E# = CM ENERGY.

(CONTINUED )

D SIGFD OMEGA {CHI REF

MU BARM/STERAD
e 28
e 28
———————— 28
————— 28
———————— 28
3.5 —3.70 33
I9. 4 +—4.]1T 3g
35.2 +-5a.%56 38
12.9 +=OahE EL]
21.3 6,95 38
15.3 —=4,17 38
B.33 +=Ae 24 El
18.1 =T 4L 38
Lo.6 +=5,56 38
14.8 =9, 26 EL)
2T«h +=3,60 28
45.2 +-5.50 28
26.0 +-3.10 28
13.6 +=1.80 28
4.00 +—1.40 28
2,56 r—ab 10 28
«310 +=.230 28
=320 +=s110 28
» 130E-014—.2a0E-01 28
W« 250E-014—,210E-01 28
+IN10E-O0L+=a2860E-U1 28
23.5 +=3.55 28
42.7 +=-3.81 26
20.1 +—1.88 28
8439 +=1.25 2a
4,64 =, 964 28
2.99 +-.7T1 za
<673 =4 241 28
ey +—a 145 28
» 193 +-.964E-01 28
>13.8 94
>39.0 94
46y 2 +=5. 48 EL)
314 =4y b9 94
15.9 +=344%48 94
15.3 +=3,32 L
Ta17 +—1.69 94
1.3% +-1.132 94
2-00 -, G409 94
1.186 +—, 685 94
+ 543 +=+216 94
125, +=16,3 11
JB.1 +-2.35 133
3249 +=-2493 138
28.7 +-2,735 138

P = PRELININARY DATA
UNMARKEC CROSS SECTIGNSs AMGLES AND T WALUES ARE CALCULATED FROM THE QUANTITIES GIVEN AY THE AUTHORLS ).

% = FOR DETAILS SEE REFERENCE
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C5L2: GAMMA + PROTCN -—> PROTONW # RHO ZEROD (K > 0.90 GEV} TCONTINUED?}
K2: 0.9383 GEV
¥3r 0.9383 GEvV
Mé: 0aT650 GEV

DIFFERENTIAL CROSS SECTION

K Ex =T THETA (MESON} D SIG/D T O S5IG/D OMEGA {(LM) RFF
GEY GEY GEY®*2 CH LAB M BARN/GEVH*2 MU BARNFSTERAD
4eTU 3.1l ¥ 0.l0Q0= 13.09- A.69-
0.1500 16.17 44563 ¥ 4laD +=3.00 2441 +=1.76 138
N 0.i500- L. 17— 4.56-
0.2000 18.76 5.303 # 33.0 +=2.00 194 +=1.17 138
¥ 0.2000- 18,76- 5 30~
0.2500 21.04 S.9548 K 20.0 +=2.00 E1.7 =1.17 134
¥ 0.2500- 2L4C4- S.56—
0.3000 23411 64555 % 20.0 +=1.40 11.7 +—.821 138
# 0.3000- 2311~ &, 56~
0.3500 25,02 Tel08 # 12.4 +=1.60 Ta27 +—.939 138
# 0.3500- 25.02- Tell=
0. 4000 b T9 Ta627 ¥ 9.00 +=1,50 5.28 +-.880 138
¥ 0.4000- 26479- Tat3=
0.5000 W. 08 B.587 ¥ ba20 +=1.00 3.64 +=, 58T 138
# 0.3000- I0.06— Ba 50=
0. 7000 35478 16.25% W Z2e4l +=.400 le41 +—,235 134
i 0.T000- 35.78- 10 25=
1.0000 43413 12.5% W T80 +-.160 +458 +=a93FE-01 L3a
# 1.0000= 43.13= 12.55-
1.5000 §3.54 15.89 4 .340 = BQUE=D] £ 199 = 469E-01 138
# 1.5000- 53.54= 15. 85=
2. 5000 T1.16 22.06 ¥ W6TOE-Dl+-.270GE-0L «I93E-0L+—, 158E=01 138
# 2.3000- Tielt— 22.06—
T«3766 119,92 176.7 # «l60E=01+-2BUOE-D2 «FIQE-024+=.469FE-02 138
4480 3414 ¥ 0.0900 # 3.50 3.421 A 95.0 +=14.0 57.2 =Ba4?2 11
4450 = 5.80 3.22 0,0027= 4 0.0 - G.0 -
O.0617 9.07 2.350 5246 +=5.B6 i 39,5 =R 40 28
0.0484— A S5.07T- # Z.35%
0.1205 12.83 3,329 6B.T +=Ta35 ¥ 63,9 +=4,T0 28
0.0920- # l2.83- K 3.33-
0.2387 18.20 4,738 41la1 =4.07 # 26.3 +=2.40 28
0.1797- B 1B.20- W 4.74—
0a3565 22,33 5,033 15.48 +=2.50 1041 +=1.60 28
Oe26T0- W 22.33- 0 5.8%
Du4Th4 25. 84 6,773 166 +=1.84 H 4.90 +—1.20 2B
0a3544— # 25.84- H &H.TT-
G 7104 31.79 B843%0 2.U3 k=p 547 ¥ 1.20 +—a 350 28
0a5295= W 31.T79- ¥ Ba3S
led 184 45.58 12.30 = 93FE-0Ll+-.93RE-UL # «G0OE-ULl+—a 600F-01 28
1.0545~ # 45.58- # 12.30-
2.38614 6400 16.71 + 563 =, 407 # 300 =, 260 24
1.7540- ¥ 60.00- K LléaTl-
427201 9000 27.74 141 +=, 93BE-D1 ¥ +90DE-0]14=.600F-0] 28
3.5033~ # 90,00- H 2F.T4=
T.0789 120.00 43.28 »188E-L14=.18BF-01 ¥ 4 120E-0Ll+=a120E-01 28
0aZl56- ¥ 20.00- ¥ 5.21-
3.9010 B0.00 234 7L <.188€E-01 # <.120E-Q1 28
A Q.0025- 0.0 - 0.0 =
0.0500 924 2abh]l ¥ 5542 +-7.10 0.7 +=3.95 28
¥ 00500~ d.12- 2.10-
Oe.l000 13441 3.841 # 6948 +~=T.50 45.5 +=4,90 28
# 01000~ Ll.&6= 3402~
Ja 2000 1924 5.530 4 42,7 =4, 10 27s9 +—2.68 28
¥ 0.2000- 16,62- G4.32-
0.3000 23.11 b B40 0 165 +-2. 60 10.8 =170 28
¥ 0.3000- 20.45- 5033~
J.4000 2T.50 Ta962 4 T.lU +=1.70 G o bl +-1l.11 28
¥ 0.4000- 23,48~ bal5-
0.5000 30. 86 8.9567 H 5.60 +=1.70 3.66 +-1lall 28
# 0.5000= 26454~ &= G6-
G 700U 36475 lU.Té # l.68 =600 1.10 e A2 28
¥ 0.7000= 31.55= Bed2-
1.0000 44432 13.12 # 370 +=. 300 w242 #=.196 28
4400 ~ 8.00 3.30 & 0.0 -
0.0500  —em——— mem—— # >S90 smmmme—- La7
¥ 0.0500-
0« 100G ——eee ——— ¥ Taed +=14.0 s 107
¥ 0.l000-
0.2000 ——— ———— ¥ 30.B =580 wmmmm——— 107
¥ 0.2000-
U 3000 mm———— e A 17.9 =44 80 ————e 107
¥ 0.3000=
Let00)  =————— === A Talu +=2.90 = o7
# 0.4000-
0.5000 ———— ———— # l.BO +=1l.200  rmes——e 107
550 .35 & D.2000 iT.14 4o 55% & l4a2 o Bl 100 +-3.18 137
3 0.3000 21.08 5,619 & F.53 +=1493 baT3 +~l.36 Lar
i 0.5000 27.38 Ta342 A4l +=—, 540 2.41 +=. 341 137
& Q.7a00 32.55 B.TB3 A «795 +—, 166 « 561 +=a LT 137
2 0.9000 37.08 16.07 a «317 +-,109 226 €=, TTOE-01 137
@ 1.1000Q 4l.17 Li.25 2 »212 += . 540 » 150 +=.341 137
&400 3.48 3 0.0070 2445 2H24Q a 136, +=11.0 106, +—8.59 B9
¥ 00180 4o 55 lelé2 e 121. +-9. 30 P44 5 =7, 26 B5
7 0.0330 6a39 1.631 d 96.l t=fa.20 TS50 +=Ga4() k]
A 0.0520 8.14 2.080 & T0.0 +=T.50 5Gaf +=5.85 BS
a 00780 10.08 24573 @ 6lal +=6,90 4T.7 +-5439 85
d 0.1080 11.9%0 3.045 3 497 +=5, 10 LY +=3,98 as
d 01200 12.56 3.218 7 RleZ +=T.70 3242 +—6.01 137
# = WNUMERICAL VALUE FROM TABLE 2 = VALUE READ FROM DIAGRAM P = PRELIMIMARY DATA

UNMARKELC CROSS SECTIONS, ANGLES AND T VALUES ARE CALCULATED FRCH THE CUANTITIES GIVEN BY THE AUTHOR{S).
ANGLES ARE IN DEGREES; CM AND LAB ARE CENTER-OF MASS AND LABORATORY SYSTEM: E* = CM ENERGY.



g2

(5125 GAMMA + PROTON —-—> PROTON # RHOD ZERD (K > 0.90 GEVI LCONT ENUEDD

M2: 0.9283 GEV
P3: 0.9383 GEV
M4z 0.T650 GEV

DIFFERENTIAL CROSS SECTION

K E* =T THETA (HESON} D 5IG/D T D SIG/D OMEGA (CM] REF
GEW GEW GEW**Z CH LAB MU BARN/GEV#%Z MU BARNSSTERAD
6.00 3,48 3 0«1T50 15.24 3.908 a4 28.2 +=3. 10 22.0 =2.42 as
4 042210 17,14 4a405 & 18.5 +—2.70 1ba4 =2.11 85
a Qa2700 19.01 4. B85 g 12.3 =~1.60 9«40 +=1.25 a5
@ Da530G0 26.01 62731 A Bahl -, 600 2467 =, 468 137
a 0.T000 30.93 8.045 a 1.08 +=. 220 +B&7 =4 172 137
d 0.9000 35421 9.212 3 «376 +— o T30E~01 +294 +—.5TOE-01 137
a 141000 39.08 10.248 3 +259 -, 5TOE-01 «202 +— o 4&5E-01 137
6.50 3.52 d 01200 12,02 2977 D 40.9 +=~ T30 5.0 b, 24 137
2 02000 15.460 3,869 d 2Tab +=54 20 236 b=y 45 137
i 03000 19.17 4eTHT 3 1le4% +=2.20 975 +-1.88 137
& Oa%000 23,19 5.5313 a 5.22 +=, 980 4attts +—.8338 137
8 Da5000 24.86 &b.215 a 2.61 +—4 330 2.23 -, 282 137
d 0.TUDD 29.53 Tet2l a 920 +—4 180 78T +=,120 137
4 0.9000 33,460 fa.691 d .455 +-.850E-01 2389 . 72TE~01 137
a 11000 37.28 Gabki2 d al65 +—. F0GE=01 « 141 4=, TTDE=0L 137
Tatl 3489 2 u.0080 2457 6943 a 133, +-11.0 134, =1ll.2 BS
o 0.0160 3.85 «8899 A 108, +=7.860 110. +=T.75 1]
3 Q.0500 T. U5 1.632 2 B4.H +—6a50 Bhad +=b.63 a5
3 041020 10.16 24354 @ Blsb #—4.00 5246 +=4.08 L]
3 Qal740 13.33 3.092 i 2l.3 +=2. 80 1.9 ¥=2,85 a5
d Qu2bal) 16,44 3.826 & 13.6 +—1.10 13.9 #=1.12 85
a 03750 19.66 4,582 2 6.10 +—. 750 be22 +=. TE5 a5
8.00 -16.00 4,57 ¥ 0.0 -
0.05%00 ——=—m= === ¢ »0.0 mm—————= 107
B 0.0500=
0.1000 =—=====  ——=== # 68.5 +=-23.0 ————— 107
¥ 0.1000~
02000 —————- —_—— ¥ 34,4 +=g9.00  mmem———— 107
¥ 0.2000-
03000 ———— —_—— # 9.90 =500  mmeme——— 107
¥ 0.3000-
0.4000 ——— —_— ¥ 3.00 +=2. 1 - 107
11.50 4aTh a («2000 1l1.42 2«207 3 23.0 +-3. 60 3648 +=5.77 137
& 043000 14,01 2.710 a 8.36 +=1.66 12.4 +=2. 66 137
3 Qa4000 16420 3,178 d 4.91 +=4, 700 T+ 856 #=1.12 137
d 0.5000 18412 3,517 T 2«28 +—5 320 3.65 =512 137
a4 Q. T000 21.49 4,182 i 667 +=.670E-01 1.07 +=. 107 137
a 0.9000 24441 4o THS W L2736 +-«340E-01 378 ¥—, S44E-01 137
d 1.1Q00 27,03 54292 @ #1907 +=4150E~Q1 171 +—a 240E-01 137
@ 1a3800 30.35 5.970 3 +3A8E-01+=,111E-01 «541E~01+4~4 1 TRE-DL 137
13.00 5.03 & 0.2000 10.70 1,954 2 1T.4 +=3.70 31.8 =6.75 137
3 0-.2000 13,12 24399 & T«85 +—1.23 14.3 *=2.25 137
i 0.4000 15.17 2,777 d 4.6l =700 Batl +~1.28 137
a 0.5000 16,97 3112 ad 2421 +—.300 4203 #=.5648 137
3 0.7000 20411 3.698 d «690 +-.900E-01 1.26 +-a l64 137
a4 0.9000 22.84 4a211 d .191 +—4 2TQE-01 « 249 +-, 493E-01 137
a 1a1000 25.29 4,675 @ «104 #-,190E-01 » 190 +—, 3eTE-QL 137
i 143800 28,39 54268 2 «31AE-01+-.%10E-02 « BTTE-014-2 L6GE-[] 137
14.50 5430 3 Ga.1200 Ta81 14354 ? 39.1 +-6.50 80.1 #=13,3 137
a 0.2000 10.10 1.754 A 16e3 +=3,10 33.4 +-6435 127
a 0.3000 12.38 24153 i Tabl +-1.22 15.6 #-2.50 137
@ Co4%000 14,31 2.491 7 4.13 +=.620 Bahb 4=1l.27 13T
@ 045000 16,01 2.790 a4 2.19 +-. 330 449 =, 6T6 137
& 0.7000 18,97 3,314 i@ «503 =, B60E-01 1.24 =, 176 137
s 0.%000 21.54 A.772 3 «236 +-, 2TUE-D1 o bih +-.553E-01 137
i L«100U 23.85 44186 & ¢3IGE-0l+~-41BT7E-D1 +192 +—<3B3E-01 Lar
@ 1.3800 26,77 4ellé 3 «207E-Q14#~.900E-02 4 24E-D1¥~u184F-01 137
14.00 .50 3 0.1200 Ta42 1-230 & 33,9 +—5. B0 TTal +=~13.2 137
T 02000 9.59 1.521 2 16.5 +=3.40 ATe5 +=T473 Lar
2 0.3000 11.76 1,952 a 918 +=1.99 20.9 +=4,52 137
a Q.4000 13.59 242548 A Hah5 +—,650 101 +-1.48 137
d 0.5000 15,20 2.529 8 2.10 +-,280 477 +=.5637 137
g Q.T000 18401 3,003 8 «286 +-.660E-01 1=33 +=. 150 137
d 0.9000 20e44 J.414 ¥ .25 +—o 230E-01 «491 +-.568E-01 137
3 1.1000 22.63 J.T90 d +924E-01+-,122E-01 210 +-a 2TTE-QL 137
3 1.3800 25,139 4266 # «211E=D14-,TTOE-D2 «4B0E—0L+-4 1 TSE-~01 137
1780 S.86 3 0.,1200 T.02 1-106 a 3%.3 +-5450 897 +=14.0 137
d 0.2000 9.07 ls431 a 16e1 +—4a 40 40.9 +=11.2 137
a 0.3000 1l.12 1aT55 a 8.12 +=1.33 20.7 +=3.38 137
d 0.4000 12.85 2.030 d 3.99 +=.570 0.1 +#=1.45 137
a 045000 144237 2.211 d 1.94% +—.320 4e93 +=. 813 137
a 0.T7T000 17.02 2.698 3 «539 —.610E-01 1.37 +=.155 137
3 047000 19.32 3. 069 ad 190 +=4 300E-01 «483 +—, T63F-01 137
# = NUMERICAL YALUE FROM TABLE i = VWALUE READ FROM DIAGRAM P = PRELTMINARY DATA

UNMARKED CROSS5 SECTIONSe ANGLES AND T VALUES ARE CALCULATEO FROM THE QUANTITIES GIVEN BY THE AUTHORISI.
ANGLES ARE IN OEGREES: CM AND LAR ARE CEWTER-OF MASS ANO LABORATORY SYSTEM; E£# = CM ENERGY,



493

C512: GAMMA + PRCTON =-3> PROTOM + RHC ZERG TK > 0.90 GEW) [CONTINUED)
M2: 0.9363 GEV
M3: 0.9383 GEVY
P4z 0.7650 GEV
DIFFERENTIAL CROSS SECTION (T DEPENDENCED

2,00 GEW < K € GEV 17.80

=T K Ex S 0 5IG/D T REF
GEW&%2 GEV GEW GEyx*2 MU BARNSGEW#*%2

$  C.0048 4e40 3.02 9.14 B 230. +-30,.0 11

& 0.0070 6400 3.448 1214 a 1364 +=11.0 B5

# 0.0080 320 = 4.90 262 = 317 689 —10.08 &k 94.0 +-8.00 38

8 Uuv.0080 Tab0 3.89 15«14 z 133, +=11.0 a5

4 0.0 = Q0.0250 430 299 .95 a > 26.1 94

A 00160 T.60 3.89 15.14 2 lga. +-Tab60 a8

3 0.0163 2.52 2437 Sa61l # 350. +=110. 11

d 0.0180 6,00 3.48 12.14 a 121. +=5,30 A5

¥ 0.0 = D.,0500 2,00 - 4.00 2a15 = 2450 4a63 - Ba39 & > 65.0 1407

# 0.0 = 0.0500 4.00 - 8.00 2.90 - 3.99 8439 ~1%9.89 ¥ > 59.0 107

# U0 = 0.0500 H.00 ~16.00 3.99 - .56 1589 =30.90 4 > 30.0 1ot

# 0.0025% - (,0500 4.5Q0 - 9.80 3.05 - 2.43 9.32 ~1ll.76 # B55.2 +-7.10 24

0.0046 — U.0484 3.50 - 4.50 2.73 = 3.05 Tatth = 9,32 4% 8 +—bet T 28

¥ 0.0050 — 0.0500 3.%50 - 4.50 273 = 3,05 Ted5 = 9,232 ¥ 5746 +-B.70 28

# 0.0280 3,20 - 4.890 2+62 - 3,17 6.89 -10.CB8 W 85,0 +=9.00 L

# 0.,0100 — G.0500 2.50 — 3,50 2a36 - 2,73 5.57 = T.45 4 32.0 +=Aa40 28

040027 = [a061T7 4.50 — 5.80 3,05 — 3443 G432 ~11.76 52,4 +-5,86 28

4 0U.0330 §.00 3,48 12.14 @ 96.1 +-0,20 as

K 0.,0200 =~ G.0500 2.80 2.48 6.13 B TB.0 +=5,00 124

i 0.0250 - 0.0400 4230 2.99 8,95 a > Taal 94

# 0a.0200 — Q.0500 4.70 3.11 9. 70 # 65.0 +-4.00 138

A UaU250 — 0.0500 1.80 - 2.56G 2.086 - 2.38 4.2 = 5,57 A ll6. =140 28

4 Q.0390 2460 2.40 S.TH ¥ 220, +=T4.0 11

4 0.0480 3,20 - 4.90 2262 = 3.17 6489 -10,08 N T6.0 +=12.0 kY

@ 0.0500 Te60 3.89 15.14 i B4.8 +=6.50 as

i 0.0520 6400 3.48 12.14 A TG0 +=T.50 85

4 0.0500 - U.0750 2.B0 24418 &4l # 64.0 +=h.00 128

# Q0.0500 - 0.0T750 470 .11 9.70 ¥ 56.0 +=5,00 138

0.0399 - 0.0920 3.50 - 4.50 273 ~ 3.05 Tud — 932 9640 =11.7 28

¢ 0.0680 3,20 - 4.30 2262 = 3.7 5289 -10.08 # Tl.0 +=14,0 38

& 0.0400 - 40,1000 4,30 2.99 8495 i BTa6 *=10.4 94

# 00500 — Qu1000U 1.80 ~ 2.50 2,06 = 2.8 G226 = 5.57 ¥ 5le.4 +=T7.50 28

# 0,0500 - 0.1000 Z2.Q0 - 4.00 2.15 = Za.%0 4.63 - B.39 ¥ 87.0 +=1G.0 107

# 0.4500 — Q.1000 2.50 — 3.50 2.386 = 2.73 5257 = To45 A 4.8 +=T7.,00 28

# Q0500 - 0.1000 3.50 - %.50 2.T3 — 3.05 Ta45 — 9,32 4 88.5 +=7.90 2e

¥ 0.0500 - 0.1000 4&4.530 - 5.80 3,05 — 3,43 9432 ~11.Té N 6946 +=7.50 28

¥ 0.0500 - 041000 4.00 - 8.00 2.90 - 3,99 G239 ~15.89 K Tha4 =14.0 107

W U.0500 - 00,1000 6.00 -1l6.00 3.99 ~- 5.56 15489 ~3C.90 ¥ 68.5% +=23.0 107

a Q.0760 6.00 .48 12.14 i blel +—6,20 as

040484 — 0.1205 4.50 ~ 5.80 3,09 - 3.43 .32 ~11.76 68T +=7.35 28

¥ 0.0750 - 0.1000 2.80 2,46 6.12 W 38.0 +=£.00 128

¥ 0.0750 - 0.1000 4.T0 3.11 G0 K 49.0 =4, 0U 128

¥ G.0880 3,20 - 4.90 2.62 = 3,17 65089 —L008 ¥ 46,0 +=15.0 38

#  U.0900 Gs By .14 9. 89 4 95,0 +=14,0 11

¥ G.0960 2,56 2.38 5.68 ¥ 150 +=&2.0 1l

& O.l020 7«60 3.89 15.14 i 5l.6 +=4 .00 B5

i 0.1080 600 A.48 12+ 14 i 4%.7 +=5.10 85

@ 0.1200 6200 348 12+14 i 4la2 +=T.T0 137

& 0.1200 650 .62 13.08 i 40«9 +=7.30 137

8 0.1200 14.50 5.30 28409 4 39.1 *=Ga80 137

® (.1200 16.00 5.56 30,90 a4 33.9 +=5,80 137

@ 0O.l200 1T.8C 52386 34,28 g 35.3 +=5.50 137

¥ 0.1240 3,20 - 4,50 2462 = 3,17 6,89 -10.08 # 33.0 +=9.00 38

# 0.1000 - 041500 2.680 2448 6413 ¥ 46,0 +=4,00 138

i 0.,1000 - 0.1500 4430 249G B.95 2 559.5 +-8,90 94

# C.LQ00 - U.1500 44TO 3.11 9.70 # 4l.0 +=3.00 134

0.0718 = 00,1797 350 — 4,50 2,131 — 3.05 Tufl = §.32 552 +-5,59 28

¢ 0.1000 - 0.2000 1.B0 = 2.50 2.06 - 2,36 4e26 = 5.57 ¥ 5241 +-4,20 2B

¥ 0.1000 = Q.2000 Z.00 = 4.00 2.15 = 2.%50 4.63 = B8.39 ¥ 6340 +— 030 107

¥ 0.1000 - V2000 2.50 = 3.50 Ze36 = 2.73 557 — Tadh # 49.2 +=3,60 28

¥ C.100C = 0.2000 3,50 - 4.50 2072 = 3,06 TedS — 9432 H &laT +=3.90 28

FouL1000 = L2000 4.50 - 5.80 3.05 = 3.43 G.32 1176 ¥ 42.7 +=4.10 28

¥ U.1000 - 0.2000 4,00 - B.00 2.90 = 3.99 839 —15.89 # 30.8 +=5.80 107

¥ 0.1000 - 0.2000 48,00 -16.00 3.99 = 5.5hH 15.89 =30.,90 4 34.0 #=9,00 w7y

3.0920 — 0u2387 4.50 — 5,80 3.085 = 3a43 9.32 =11.76 4l.1 +—4,07 28

¥ 0.1740 .20 - 4.90 Cabd - 3.17 6489 ~10.08 # 18.0 +=T.00 38

8 Ual740 .60 3.8 15.14 a 3l.3 +-2.80 a5

4 0.1500 - U.2000 2.80 2akB 6.13 ¥ A%.0 +=4,00 138

g U.l500 - 0.2000 4430 2.99 8.95 a 0.1 +=&,.60 94

¥ 0.1500 — 0,2000 470 3.11 9.T0 ¥ 33.0 +=2.00 138

@ 0.1750 G.00 3. 48 12.14 i 28.2 +=-3.10 85

& 0,2000 Ba50 3.35 11420 d l4a.2 +=4,50 137

2 0,2000 6,50 Jub2 13.08 3 276 +=5.20 137

3 .2000 I1.50 G T4 224t & 23.0 +=3,60 137

& Qa.2000 13,00 5.03 25.27 d lT=6 *=3.70 137

a  Q.2000 14.50 5430 28.09 & léa1 +=3.10 1371

a 0.2000 16.00 5.56 30,90 i 165 =3, 40 157

i 0.2000 17.80 586 34e28 a 16.1 =4 440 137

01360 — 0.2670 3.50 = 4.30 2.3 - 2,09 Tad = 9.32 28.9 +-3,82 28

a 0.2210 £.00 3a48 12.14% a 18.5 +-2.T0 a5

P 0.2240 3,20 - 4.50 2.62 =~ 3,17 .89 ~10.08 # 39.0 =10 38

¥ 0+2000 - C.2500 2¢80 2448 LTS E ¥ 25.0 +=06.00 1238

# 0.2000 - 0.2500 4230 2099 8,95 i 29.0 *=5.30 94

4 0.2000 ~ 0.2500 4.T0 3.11 9,70 # 20.0 +-2.00 138

¥ 0.2000 -~ 0.3000 1.80 - 2.50 2e086 = 2.36 4a286 = 5,57 # 35.0 +=3,10 28

# 0420006 ~ 043000 2.00 - &.00 2:19 = 2,90 4,63 - B39 N 16.8 4—4 4 40D 107
# = NUMERICAL VALUE FROM TABLE d = WALUE READ FROM OIAGRAM P = PRELIMINARY DATA $ = FOR DETAILS SEE REFERENCE

UNMARKEL CAOSS SECTICNS, ANGLES AWD T WALULES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHOR{S).
ANGLES ARE IN DEGREES; CM AND LAB ARE CENTER-OF MASS ANO LABORATORY SYSTEM; E* = CM ENERGY.
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C5122 GAMMA + PROTCH ——> PROTON + RHO ZERQ (K > D.90 GEVI LCONT TRUED}

M2: G.9383 GEV
M3: 00,9393 GEV
wa: 0.T650 GEV
CIFFERENTIAL CROSS SECTIOM T DEPENDENCE)

2.00 GEW < K < GEV 1T.80

-T K E* 5 0 SIG/D T REF
GEW®42 GEY GEW GE Wk&2 MU BARN/GEV#®2

¥ 00,2000 - Gu3000 2.50 - 2.50 2.36 — 2.73 5.5T7 — Ted5 4 24,0 +~2.70 28
# 0.200Q0 - 0.3000 3.50 - 4.50 2.73 = 3.05 Tad5 = 9432 0 174 ++2.60 28
# 0.2000 -~ 0.3000 4.50 - 5.B0 3.05 ~ 3.43 9,32 -11.Té6 N 16.5 +=2.060 28
# 0.2000 - C.3000 4.00 - 6.00 2,90 - 3.99 8439 —15.89 4 17.9 +=4.B0 107
¥ 0.2000 - 0.3000 8.00 -lb.00 3,99 - 5.58 15.89 -30.90 4 .90 5,00 107
i 0.2040 1.60 3. 89 L5.14 g 13.6 +-1.10 a5
Q41797 = 043565 4.50 - 5.80 3,05 — 3a.43 B 32 —Llate 15.4 +=2450 28
i 0.2700 &£.00 3.48 12414 i 12.2 +=1.60 B85
4 0.2740 3420 - 490 2.82 = 2217 6,89 -10.08 ¥ 23.0 +-12.0 EL
H 0.2500 - 0.3000 2.80 2.48 6a.13 ¥ 22.0 =200 12a
# 0.2500 - 0.3000 4eT0 3.11 .70 ¥ 20,0 +=1.40 138
Ual999 - 0.3544 2,50 ~ 4,50 2.73 - 3.05 Taas = 9,32 17.0 =2.97 28
d 0.2500 - 03500 4230 2.99 8.99 & 13.4 +-3.20 94
a 0Q.3000 5.50 3.35 11.20 d 9453 +=1.93 137
¥ 0.3000 6450 .62 13.08 i lla% +=2.20 137
& 0.3000 11.50 4aTh 22.46 d fa3b +=L. 66 137
a  Q.3000 13.00 5.03 25427 i T.B85 +—1.23 137
4 0.3000 14.50 5430 208.09 3 Tabl +=1.22 137
a Q.3000 16.00 556 30.90 i 9.18 t=1.99 137
2 0.3000 17.80 .86 14,280 3 8.13 #=1423 137
# 043240 3.20 — 4.90 2+62 = 3417 6.89 -10.08 ¥ 32.0 +=20.0 38
§ 0.3000 - 00,3500 280 2448 6.13 # 15.0 +-4.00 138
4 U.3000 - 0.3500 4.70 .11 9. 70 ¥ 12.4 +~1a60 138
# 0.3000 - C.4000 1.80 - 2.50 2.06 - 2.36 Gel2f = 5.57 ¥ 20.3 +=2.50Q 28
# 0.3000 - 0.4000 2.00 - 4.0C 2,15 - 2.90 4a63 - 8239 # 12,9 +=3.20 107
# 0.3000 - 0.4000 2.50 ~ 3.50 236 = 2.73 957 — Ted5 # los0 +=2.00 28
¥ 0.3000 ~ 0.%000 2,50 = 4,50 2,73 - 3.05 Tedt5 — 9,32 N 9.2¢ +=2.00 28
B 0a3000 - DadU00 4450 — 5480 3.05 — 3.43 9.32 -1ll.76 ¥ T.l0 +=1.10 28
# U.3000 - Ux4000 4.00 ~ 8.00 2.90 = 3.99 4,39 -15.89 # T.10 ++-2.90 107
# U.3000 - 0.4000 H.00 -16.00 3,99 - B.56 195.89 =-20.,90 ¥ 3.00 +-2410 167
Ga26T7T0 - 04744 4450 - 5,80 3.05 - 3.43 F.32 =11+ 76 Tabb +=1.88 248
¥ 0.3500 - U.4000 2-80 2.48 613 # lla4 +=2.40 138
N 043500 - 04000 4eTU 1.11 9. TU # 9.00 +=1.50 138
d 0.3750 T-60 3.89 13,14 2 belU +-. 750 a5
00,2639 — (0.5295 3.50 - 4a50 273 - 3,05 Tedid - 9.32 Se b4 +-.871 28
d 0.3500 - 04300 4a30 2:99 8.95 3 T.50 +-2.50 94
a 0.40G0 6450 J.62 13.08 2 5.22 ++-. 980 137
a 04,4000 11,50 GeTh 22446 T 4.9l +-.700 137
a 0.4000 13.00 5.03 25427 i 4abl ++aT700 137
2 0.4000 14250 5. 30 28.09 2 4el3 +=,620 127
d D.4000 16«00 556 30.90 i beth +=, 650 137
@ C.%000 17.480 ha B 14,28 3 1.99 =370 137
¥ U.4000 - 0.5000 .80 - 2.50 2.086 = 2.36 4426 - 597 N 10.5 +-1.B0 28
i Q.4000 - 0,5000 2.00 - 4.0C 2415 = 2.90 4.63 - 8,39 4 3,20 +=-2,20 107
d U.4000 - 0.5000 280 248 5413 B 6,20 +-1.10 138
# 0.4000 - 0.5000 2450 = 3.50 2.3¢ - 2.73 BeBT — Ta45 F 5400 +-1.4%0 28
N 0.4000 = 0.5000 3.50 - 4.50 2.73 - 3.05 Tt — 9432 W 6.20 +=1.560 28
¥ 0.4000 - 0.5000 4.70 311 9.70 ¥ 6.20 +-1.00 138
¥ 0.4000 - 0.5000 4.50 - 5.80C 3.09 = 3.43 Fe32 —11+4T6 H .60 =1.70 28
¥ 0.4000 - 0.5000 4.00 - B8.00 2.90 — 3.99 8.39 -15.89 # l.80 +=1.20 107
4 0.4500 - 0.55Q0 4430 2455 8.95 a 1.86 +-1.80 94
2 0.5000 5.50 3,35 11.20 2 3.4l =540 137
i 0.5000 6+00 3448 12.14 i .42 +=.600 137
a 0.5000 6450 3ab2 13.08 B 2+61 +-.330 137
3 0.5000 11.50 4aT4 22446 i 2.28 =320 137
a  0.5000 13.00 .03 25.27 i 2.21 +=.300 137
3 0.5000 14450 s 30 28,09 i 2.1% +-.330 137
a  Ge5000 16200 .56 30.90 d 2.10 +—.280 137
a 0.5000 17.80 Ge.86 34,28 3 1l.94% +=-2320 137
0a354% =~ 0.TL04 4450 - 5.80 3.05 = 3.43 G.32 ~1la76 Z.013 o847 2B
¥ 0a5000 ~ D.7000 L.80 - 2.50 2.06 = 2436 4,26 = 5,57 K 2.00 +-.200 28
# 0.5000 - 0.7000 2.80 2.48 6.13 # 2.40 =, 600 128
# 045000 -~ 07000 2.30 - 3.50 2,36 - 2.3 5457 = Ta45 # 2.60 +=.700 28
# 0.5000 — Q.7000 3.50 = 4,50 2.731 = 3.065 Ta45 — 9432 ¥ 1.1 +-+500 28
7 0.3500 - 0.6500 4.30 2a99 B8+95 a ?2.20 +-1.30 4
# 0.5000 - G.7000 470 3.11 9.7T0 ¥ 2.40 =400 138
# 0.95000 - 0.,7000 4.50 — 5.480 3,08 — .43 9,32 ~1l.76 ¥ l.6B +-.600 28
i 0.TO0D 5450 3.3% 11.28 20,795 +~a 168 137
3 0«TO00 5.00 3448 12.14 Z 108 #-,220 137
a 0,7000 650 .62 12.08 20.920 =140 137
3 Q.T0O0O 11.50 GaTh 22:.46 aD. 667 *=.bTRE-O1 137
a3 0.T7000 13.00 5.03 25.27 20.690 +=- . FUUE-01 137
@ 07000 14.50 5.30 28.09 20.603 *=. 860E-01 137
4 0.7000 16.00 5. 56 30.50 20586 +—.660E=01 137
d 0.T000 17.80 a8 14,28 30.539 =, 6l0E~D1 137
0,3920 — 1l.0545 3.50 —« 4.50 2473 = 3405 Tod5 = 9432 0.865%9 +-. 489 28
4 0.7000 — L.0000 1.80 - 2.50 2206 = Z2a36 4926 — 5a5T N 2.30 +=, 700 28
4 00,7000 — 1.000Q 2.80 2.48 .13 # 2.20 +—a 400 138
# 0.7000 - 10000 2.50 — 3.50 2436 = 273 5.57 = T«45 #0.300 +— 400 28
¥ 0,T000 - 1.0000 3.50 - 4.50 2.73 = 2,05 T+45 = 9.32 #0.880 +—2 300 28
# 0.7000 = 1.000Q 4. 70 .11 S.T0 #0.780 +=. 160 138
¥ 0.7000 - l.0000 4.50 - 5.80 3.05 - 3.43 9.32 -1l.76 #0.37Q +=. 30 2a
3 0.9000 5.50 3.35 11.20Q 304317 +-, 109 137
2 0.9000 6,00 .48 1214 20.376 +-,T3QE=D1 137
4 0.9000 6450 3. 62 13.08 20.45% +-,850E-01 137
3 049000 t1.50 4aTh 2246 20.236 +-4340E~=01 137

# = HUMERICAL VALUE FROM TABLF & = VALUE READ FROM DIAGRAM P = PRELIMINARY DATA

UNMARKED CROSS SECTIONSy ANGLES AND T VALUES ARE CALCULATED FRGM THE QUANTITIES GIVFN BY THE AUTHDR{S).
ANGLES ARE [N DEGREES; CM ANO LAP AARE CENTER-UF MASS AND LABORATORY SYSTEM; €% = CM ENERGY.
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C512: GAMMA + PROTON ——> PROTON + RHGC ZERO 1K > Q.90 GFEYE [CONT INUED]
0.9383 GEV
0.3383 GEV
0.7650 GEY
DIFFERENTIAL CROSS SECTION {7 DEPENDEMCE}
2400 GEV < K < GEV 1T.80Q
-T K Ex S n 516 T REF
GEV*®2 GEY GEY GEW*#*2 MU BARNSGEW®E®2
& 0.9000 13400 5403 28.27 id.191 +-,270F-01 137
& 0.5000 14.50 5a30 28,09 all.236 +-,270E-01 137
i Da.9000 16400 .56 30.90Q i0.216 +-,d50E=-01L 137
a  0.9000 17.80 1 34,28 alel9U +-.300E-01 137
0,86500 ~ 1.25040 4a30 2.599 B.95 PH 1.03 F—u g 10 G4
UeB5295 - l.4lBgd  4.50 ~ B.HQ 3.05 - .43 9432 =11.76 Q.93BE-0l¢~.93E6F-01 2B
d le1000 550 3,35 l1.20 a0.212 F-u540 137
= 1.1000 6.00 3.48 12.14% als259 +—,570E-A1 137
o L1000 6a50 3a.62 13.04a 20.165 +=,900F~-01 137
i@ l.lopo 11,50 4o T4 2246 ab.107 +-,150F-01 137
4 lalDOO 13.00 5403 25.27 d0a 104 +-,190E-D1 137
a la.l000 14450 5. 30 28.09 A0 FIHE-UL+~-. LATE-OL 137
& l.lo00 1600 5«56 30,90 ile924E-D1+-a122E-0L 137
1.0000 = 153000 1.80 ~ 2.50 2:06 - 2,36 4a28 = 5.57 HQ.900 +—-4 500 28
L. 0000 - 1.50400 2.80 2.48 b.13 Hb.760 +—.220 138
1.0000 - 1.5000 2.50 ~ 2.354 236 = 2,72 5257 = TadS #0.580 +-4 200 28
L0000 — 1.5000 3.50 ~ 4«50 2.73 - 3.05 Tadh = 9432 #0400 +=a 200 28
1.0000 = 1.5000 4470 3:11 5.7C ¥U,340 +-LHUDE-0L 138
LeTTE3 — LT8O 31,50 - 4.50 272 - 3205 Te45 — 9.32 0,880 +=a 234 28
i 13800 11.50 faTh 2246 20.3138E-01#~. L11E-OL 137
i  1l.3800 13.00 503 25.27 AU ILHE-01+-.9LOE-D2 137
& 1la3800 l4.50 5430 28,09 0. 207E-01+-.GU0E-T2 L3T
i l.3800 16.00 556 30.340 80,21 1E~0L+-,TTUE=D2 137
10545 — Za3614 4,50 - 5.B80 3.05 - 3.413 9.32 -11.T6 0,583 = 4UT 2B
1.5000 - 2.500C 42 TO 3.11 Ge 70 HUL.6TOE-OLl¥—,2T0UE~-OL 132
02056 — 3,9010 4.50 ~ 5,80 3,05 = d.43 9.32 —-1l.Té 0. lBAE-D1 28
1.2882 - 3.5033 3,50 -~ 4.50 2,73 - 3,05 T+45 — 9.32 0.27T6E-014+-.552E-01 28
1. 7540 = 4.7201 4450 ~ 5.80 3.05 - 3.43 932 =L1aTb U.141 +=,338E-01 28
L.60 GEV < K < GEY¥ 2.00
=T K Ex s 081640 T REF
CEV##2 GEV GEY GE yw*2 MU BARN/GEy®%2
G.0500 — Qu.1000 l.40 —- 1.8 1.87 - 2.086 F.51 = 4.26 # 9T7.3 +-10.0 28
01000 - 0.2000  1l.40 ~ 1480 1,87 ~ 2.06 351 — 4.286 ¥ 62,7 LE-TR 2 28
G2000 ~ 0a3000 1.40 - L.B0 1.87 - Z2.06 A.51 - 4.26 H 33,9 =i TO 28
0a3000 - Q.4000 1,40 ~ 1.8C 1«87 -~ 2.06 351 = 4a286 H 1T.7 F-h. 24 28
U.4000 - 0a5000 1.40 ~ 1.80 1.87 = 2.06 3,51 = 4426 # 9.90 +=3,50 28
Ua 3000 - C.TOO0 1.40 — 1.680 LaB7 = 2.06 Fe51 = 4,26 A 8.10 +—2.10 2a
G 7000 - 1.0000 Ll.40 ~ 1.80 18T - 2.086 3.51 - 4.26 H A.80 +-latl 2B
L.0GGG ~ 1.5000 Ll.40 - 1,80 1.87 - 2a06 3.510 = 4,26 4 2.80 +—4 HOO 28
C512: GAMM& + PROTON --» PROTON + RHC ZERO (K > G.90 GEVE TCONTUNUED)
U.9383 GEV
0.9383 GEV
0.T&5G GEV
O1FFERENTIAL CROSS SECTION [BACKWARD PRONUCTIONI K > 140 GEV
E* s D SIG/D U THETA (BARYONI 0O SIG/D OMEGA (CM}
GEY GEy#%2 MU BARN/GEV®*2 CHM LAB MU RARN/ STERAD
Lad0 = LaH0 1e8T7 = 2.06 3,51 - 426 ¥ D.0 = al.4 f.130 +-,130
A 4l = B0a0 #.340 ¥=,150
# L0.U - THa5 Ha&10 +=.170
# 7%5.5 = 9040 ¥l.l8 +=4 220
¥ 0.0 ~104.5 #6450 =, 200
LeBO = 2430 2406 = 2436 &a26 - 5.57 ¥oUaU = 4he4 NaBOOE-01+=.600E-01
# 41.4 = 60.0 ¥.B00E-014-.600E-01
¥ LU0 - 90.0 ¥.190 -, B800E-01
——en - W 0.0 =104.5 k. 450 =140
2e48 613 $=0.,029 - 1.28% H.230 +-. 300E-01 Ual = T2al Oa = 24,4 s HIHE-01+-4 242E-01
$ 1a289 - 2.289 4.170 +=u 0GF-01 TZ2.1 1026 24«4 = 34.8 s F15F-D14— 273E-D1
2450 = 3,50 2436 - 2,73 5.57 - 7.45  mmw—e  ==eeeo ¥ 0.0 = 50.0 #HeH00E-UL+=4300F-0L
------ —————— E 60,0 - 90.0 L3 <+ 200E~01
“““““ ——— ¥ .0 —120.0 W QQUE-O1+-. 500F-01

# = MUMERTCAL YALUE FROM TABLE

UNMARKEL €ROSS SECTIONS,
ANGLES ARE IN DEGREES;

4 = VALUE READ FROM DIAGRAM P = PRELIMINARY DATA

CM AND LAB ARE CENTER~OF MASS AND LABNAATORY SYSTEM;

H

REF

2B
2B
28
28
28
28
28
28
2B
128
133
28
28
28

FOR DETAILS SEE REFERENLCE

ANGLES AND T YALUES ARE CALCULATED FRCM THE QUANTITIES GIVEN BY THE AUTHORIS).
£+ = CM ENERGY.
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# = NUMERICAL

CH512:  GAMMA + PROTON --2> PROTAN + RHC IERO (K » 0.90 GEVYI {CONTINUED}
0.9363 GEV
0.9383 GEV
0.T7Ta50¢ GEV
DIFFERENTIAL CROSS SECTION (BACKWARD PRODUCTIOND K> L340 fGEY
E* 5 -u D SIG/m U THETA {BARYON} D SIG/D OMEGA {(CM)
GEY GEW®%2 GE¥kx2 MU BARN/GEV**2 CHM LAB MU BARN/ STERAD
2473 - 3405 T.45 - 9.32 =0a027 = la72&6 L6SGFE-Q14=2552E-01 # 0.0 - 60.0 Gul — 18.9 ¥, 3IOE~DL+-.260E-01
12253 = 3,475 L531E-014=-.446E=01 # 60.0 ~ 90.0 17.6 = 30.3 #,250E-01+-.210F-01
2.11 .70 f=0.023 - 4.A54 H.IHUE-UL+—,B00E-02 Q.1 -108.8 Uel) — 36.6 «FIFE-U24+- . 4BRE~ D2
3.05 = 3243 5,32 -11.7¢ la726 - 4.698 ,]18BE-0Ll+-,l4HBE-01 ¥ 60,0 — 90,0 1642 - 2B.6 W.1206-01#-.120E-01
C512: GAMMA + PRQTON —--> PROTON + RHO ZERD LK > 0.90 GEY) {CONTTNUED)
(G.9383 GEV
0.9383 GEV
0.7650 GEV

RATIO CF CROSS SECTIONS

Eh
GEW

2ad%fl

L]

-T
GEW#WZ

Ca0520-
1150
0.11590-
Q.L700
Q+LT00~
0.243U
0a2430-
0.31806
00520~
0.1190Q
0.1190-
(I W]
a.1700-
0.2430
G.2430-
G.318u
U.0520-
0. k190
Gedlz0-
C.17UC
Oal1700-
Q.2430
Oe2430-
0.3180
CeD200-
0.0500
00500~
G.0B0U
0.0800-
C.1260
0.1200-
Q.1800
0.1800-
Ga2500
02500~
0.4000
0.4000-
1.0000

£ 0.0079

0.0200—
Cat5Q0
0.0500-
0.0800
00800~
0.1200
0.1200-
UalBGU
0.1800-
42500
02500~
0. 4000
04000~
1.30060

UNMERKEL CROSS SECTIONS,

ANGLES ARE [N DEGREES; CM AND LAB ARE CENTER-OF MASS AND LARMRATORY SYSTEM;

FaR

VALUE FROM TABLE
ANGLES AND T VALUES ARE CALCULATED FRGM THE QUANTITIFS GIVEN B8Y THE AUTHOR(SI).
LM ENERGY.
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TRANSVERSE AND PARALLEL (Td THE VECTOR MESON DECAY PLANE)

THETA (MESCN} 4=51
cH LAB (A-B}/(A+B)
------ ————— # 1.06 +-.850
------------ HG. 986 +=. 790
____________ #0.971 +-. 780
------------ H0. Bh4 =2 740

10.34- 3. T4

24.C4 B.725 HU. 994 +=. 800
22.46= Ba 0=

30,73 11.1% ¥O.BB3 +-. 750
27.99- 10405

38,49 l4.08 #0. 869 +-.700
34.50- 12,44~

45.27 16464 HU.BbE +=. 750
11.9%- 427

22,48 8,036 #D. 966 +=. 900
20.54- 7.31-

27.99 10465 #0. 855 +=. LU
25.78- 5.02-

34,50 L2, 44 #0. 641 +=, 980
3l.50- LL.OT-

40,22 14.57 #0.842 +—.i05
4a96- Le66~

11.34 3.792 KO.T60 +=. 800
11a34— 3.79~

15.26 5.114 Hia 840 +=-. 150
15426~ 5.11-

19,32 §.485 #0.960 +-. 130
19.32- 6,49

24.19 B.148 H0+B60 +-.190
24,19- Bol5-

28.91 9,772 # 1.08 “=, 260
208.91- 9,77-

37.20 12.68 #0. 660 +=. 170
37.20- 12.68-

6Ll 24 21.62 Holaté ¥-. 350

0,00 -0 0.87C +-.500
5.30- 1.49-

5.04 2.543 4112 =110
9.04- 24 54=

11.64 3.277 HOeH50 *=u 140
11.64- 3.20-

14440 4,059 ¥ lal2 +-.110
14.40- 4,06

17.77 5.019 4 1.0l +-.120
17,77 5.02-

21.04 5,958 #0.930 +-.170
21.04- 5.56-

26479 7.627 4 1.16 +=, 160
26479- Te63-

43.13 12.55 # 1.25 +-,270

A = VALUE HEAD FAOM DIAGRAM

&+ PARALLEL

POLARTIED GAMMAS

s/{A+R)

E-01 L.03 +-,425E-01
F=UL  0.993 +-,3193E-01
E-01 0.985 +=.390E-0L
E-Cl 0.922 +-.3T0E-01
E-J1 0.997 &=, 40DE-DL
E-01  J.944 #-.2375F-01
E-01 0.93% =2 350E-01
E-01 0.933 +-.350€E-01
E=01 0.983 F—.450E-G1
E 00 0D.927 +=.500E-01
E-Q0L 0.920 +-,490F-01
U521 = 545E-01
E=Cl  0.980 +-, 600601
Ue %29 t=. T50E=-01
0.980 +-,650E-01
0.930 +—.?50E-0L

le0% #=,130
0.830 +=,850F-01

1.07 +=,.153
F=0L ©0.935 +-,300E-01
1-06 +-.550E-01
0.925 *— . TOOE-OL
1.06 +—.550E-01
100 +=.600E-01
O 965 +=-.B50E-D1
l1.08 +-.B800E-01

1.113 k=, 135

P = PRELIMINARY DATA

E* =

B=51G TRANSYERSE

B/ 1LA+R)

0.0 +=,100

Q. TOOE-Q24=,395E-01
0. 145E-014—,390E-0Q1
0.TE0E-QLl+=-,3TOE-OL
0. 300E-02 4= 400F-01
Ne 5HOE-0L+-.3F5E-01
Cofi55E-01+=4350E-01
0-&TOE-0]1 +-,380E~-01
CelTOE-OL4+-.450E-01
0. 7T25F-0L+-4500E~-01
Ou TREE=0Ll 4= 490E=-01
Q. ¥TF0E-01+-a545E-01
QuZ00F-014-.400F-01
Oe800E-01+-+T50E-01
0.200E-01¢-,650E-D1

Q. TOOE-01 4—,950E-01

0.0 +-.210
D170 +-BENE-01
00 +—a 335

Ge6S0E-01+=,300E-01
0.d =, 175

0« TENE-01+-.700E-01
0.0 =, 18%
0.0 +=.TOQE-01
D.A50E-01+-.B50E-01
DG +-.240

0a0 +—.385

AEF

28
28
134
248

REF

135

135

135

135

135
138
135
135
135
135
158
158

L5a

= FOR DETAILS S5EE REFERENCE
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C5L2: GAMMA + PROTON ——> PROTOM + RHLC IERD {K > 0.90 GEVI (CONT INUEDD
M2: 0.9383 GEY
¥3: .9383 GEV
¥4: 0.Ta%Q GEW
PCALRIZED GawMAS {DIRECTION OF POLARIZATION 1S wITH RESPECT TO THE VELTOR MESON DECAY PLANE)

o= RATIC ISIGEPARALLEL) — STGUTRANSYERSENI/TSIG(PARALLEL} + SIG{TAANSVERSED}
1T DEPENDENCE)

200 GEY € & < GEV 4.70

-T K E* 5 R REF
GEY#&2 GEY GEY GEYes2
$ 0.0079 3.50 2.3 Tekb #O.BTO - 600E~Q1 110
¥ G.0200 -~ U.Q500 2840 2448 6213 #0260 +-2B800E~01 158
¥ 0.0200 - 0.0500 4a70 .11 9.70 ¥ l.l2 +-.110 198
¥ U.0500 - g.U0B00 2+ 80 2-48 6a.123 #0. 840 +=.150 158
¥ 0.0500 - UG.0G800 42 TO 3.11 2.70 #0.B50 +=a 140 158
# 0.0520 = Ul.ll30 2.10 = 2.40 2.20 - 2.32 4.82 ~ 5.38 WQ.966 +=4900F~01 135
# U.UBOD - 0,1200 2.80 2448 6.13 #0960 +=-s+130 158
4 L .080u - G.1200 4.TQ J.11 .70 A lel3 =4 110 158
¥ 00,1190 — C.1700 2.1¢ - 2.40 2.20 = 2.32 4.B82 ~ 5.3B #0.855 +=-a 100E Q0 135
v (.1200 - (.1800 2.80 2.48 6.13 Al+BED +-a 190 158
A 0.1200 - 0.1800 4270 .11 9.7T4 # La0l +=a 120 158
# 01700 - 02430 2410 = 2,40 2,20 - 2.32 4482 ~ 5,38 #D.841 +=.3B0E~01 135
4 0.1800 - 0.2500 2484 2+48 .13 # 1.08 4= 260 158
¥ 0.1800 - U.2500 s 0 3.11 9.70 #0.910 +=.170 156
¥ 0.2430 - 0,3180 2.10 - Za.40 2430 - 2.32 4.82 ~ 5.38 H0.862 +=4109 135
¥ U.2500 - 0.4000 280 2448 6al3 H0.660 +~a 170 158
¥ 0.2500 - g.4000 4+ TQ 3.11 .70 #l.1é +t—a 160 158
o 0.4000 - 1.0000 2280 2.48 6al3 ¥ lalé +-.350 158
N U.4000 - 1,0000 4aTC 3.1 G« TU ¥ L.25 +=. 270 158
la.60 GEV € K € GEV 2,00
~T K Ew s R REF
CEY*%2 GEV GEV GEW¥#®2
¥ U.U520 — 0.1190 1.40 - 1.80 L.847 — 2.06 3451 = 4426 # LaU6 +=-.850E~01 L35
¥ 0.US2D - 0.1190 1l.80 - 2.10 2,06 - 2.20 Ge26 ~ 4.82 #0.994 +—4800E~01 135
# 01190 - U1TU0 1.40 - 1.80 1.87 — 2.06 3.51 ~ 4.26 WO.986& +=.T90E~01 135
# 0.1190 - ULLTQ0 1.80 = 2414 2.06 = 2.20 he2b ~ 4492 WU.BBB +=.TSOE~DL 135
A Ua.1T00 — U.2430 1.40 — L1.80 1.8T - Z.Ub 3,91 ~ 4ot RD.9TL +=s THOE-01 135
A QJ1TOU - DaZ430 l.80 - 2,10 2.08 = 2420 4.26 ~ 4,82 #D.869 +=.TOOE~01 135
¥ U.26430 - 0.3180 1Ll.40 — 1.8G La87 = 2.06 3,51 ~ 4026 H0aB44 = T40E~01 135
¥ Le243U0 - Ua31680 1a80 = 2,10 2.06 - 2.20 4926 ~ 4a8B2 HD.0646 +-aTOOE-Q 1 135
¥ = NUMERTLAL VALUE FADM TABLE 2 = WALUE READ FROM DIAGRAM P = PRELIMINARY DATA $ = FOR DETAILS SEE REFERENCE

UNMARKEE CRDSS SECTICNS, ANGLES AND T WALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHORIS).
ANGLES ARE THM DEGREES: CM AND LAB ARE CENTER-OF MASS AND LABORATORY SYSTEM; E# = [M ENERGY.
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CE14: GAMMA + PROTON -—> PROTON + NMEGA ik > 1l.10 GEVI

M2: 0.9383 GEV
M3: 0.,9383 GEV
M4: 0.T78314& GEV

K
GEV

lell = 1lu4C
i.11 - 1l.50
la40 -~ 1.80

150 - 1.80
1.80 - 2.10
L.80 = 2.50
l.80 - 2.50

2410 = 250
2.50 - 3,00
2.80
2:00 - 5.00
3,00 — 3.50
3.50 - 450
2.50 - 5.80
2«50 — 6.00

4230

4 TO
ha50 —~

3225
5.00 - 16,00

5. 80

M2: 0.9383
M3z 0.9383
M4: D.T7B34

GEY

2.80
4.70

M2: 0.9383
¥3: 0.9383
M4z 0.TB34

GEV

2.80
4. TO

¥ = NUMERICAL WALUE FROM TABLE
UNMARKED CROSS SECTIONS,

CONSTANMTS AND TOTAL CROSS SECTION
N SIGMA/D T = AXEXP{R*T) A={D SIGMA/D T}T=0
TF A& VALUE FOR 'CY' 15 GIMEN D SIGMA/ZD T = AGENP{BMT+C*¥TH%37}

E 5 [

: 2} C
GEV GEy#%2 MU BARN/GEV#*2 L/CEWHH2 L/GEY *&4

1.72 =~ 1.87 2.97 = 3,51

l.72 - 1.92 2,97 —= 3.70 ——— e

L.87 - 2.06 3.51 = 4.26 K 43490+ 12,60 K 6.304— L.40

1.92 -~ 2.08 370 = 4,26 00 om————= e

2,06 — 2.20 4,26 = 4,82 — —_

206 — 2436 4426 ~ 5,57 N 3T.eD4- B.10 # S.40%- 1.00

2.06 — 2436 4426 — 5,57 ———

2.20 - 2.38 4.82 = 5,57

2.36 = Z2.55 5.57 -  &.51
24448 6.13 # 34.404- 4,00 ¥ 6.204- 0.70

2415 ~ 3.20 4a63 = 10426 ¥ 35.004- 12,00 # 9.00+- 2.860

2.55 - 2.73 851 =  TadS — i

2273 = 3405 Tett§ - 9.32 ——— _———— mmm——_—

2.386 — 3,43 5.57 — Ll.76  # 28.40%— 5.20 # 7.60¢- 1.20 —--—--

2.36 - 3.48 5.57 - 12.14 —_——— e ———
2499 B.95 § 20.50+— 4450 # T.4D+- L.20 = —————
3.11 2.70 # 25.004— 3,00 ¥ 8.004= 0.80 = ————e-

3,05 - 2.43 9.32 - 11,76 e S ——
3.28 £0.73 ——— ——— —_———

3420 = 5.56  10.26 — 30,90 # 25.004= 10.00 # 9.50+4~ 2,30 —————

C514% GAMMA + PROTON ——> PROTON + CQHMEGA 1K > 1,10 GEV) {CONTTHUEM)
GEY
GEV
GEY
NATURAL PARITY CCNTRIBUTION
CONSTANTS AND TOTAL CROSS SECTION
0 SIGMA/ZD T = AXEXP(B®TI A=(D STGMA/D TIT=0
IF & YALUWE FNR 'C* [S GIVEN D SIGMAZD T = A®EXP(BXT+CHTH*#2)
E% s A B L
GEV GEV##2 MU BARN/GEV¥®2 1/ GEYR*2 1/ GEVERG
248 613 ¥ 13.,106— 4,10  # 5.50¢- 1.40 —————
3411 9.70 H 15.20¢— 3,80 # T1.504— 1.50 e ——
C514: GANMA + PROTON ~-> PROTON + OMEGA 1K > 1.10 GEV) (CONTINUER)
GEV
GEV
GEV
UHNATURAL PARITY CONTRIBUTION
CONSTANTS AND TOTAL CROSS SECTTON
D SIGMA/D T = A®EXPIB®T) A=iD SIGMA/D TiTaD
IF A VALUE £OR *C' 15 GIVEN 0 SIGMAZO T = AEXP[EBHT+CETH#Z)
E* 5 A ] C
GEV GEy*x2 MU RARN/GEV#%2 L/GEV**2 1/ GEY#®4
2.48 6.13 —e—— e mmee —
3.11 .70 ——— ———— —————

@ = VALUE READ FROM DIAGRAM P = PRELTMINARY DATA

ANGLES ARE I[N DEGREES:i CM AND LAB ARE CENTER—OF MASS AND LABORAVORY SYSTEM; E% = CM ENERGY.

SIG TOT

MU BARN
# HL.T0+  L.10
#  T.304~ 1.60
# TL51+= 0.97
# 6,30+ 1.90
¥ Te3Te= 1.20
5.944— 2,78
¥ S.508= 1.00
¥ baBO— 1,02
¥ S5a45+— 1,00
¥ S.00%- 0.50
¥ A,90+- 0.%0
N hL23-  D.46
¥ 3,60+ (.51
3.45+= 1l.18
¥ 3204 0.50
¥ Z.804+= 0.50
¥ 3,20 0.30
¥ 3.15+~ 0D.66
¥ 2.00+- .50
¥ 2.60%= 0,70

516 TOT

MU BARN
#  2.504= 0,37
¥ l.84+- 0,28

SIG TNT

MU BARN
¥ 2.T0+- 0.39
¥ l.25+— 0.27

ANGLES AND T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEW 8Y THE AUTHORIS).

107

REF

213
213

AEF

213
213
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C514: GAMMA + PROTCON —--=> PROTON + CMEGA {K > 1+10 GEV) {CONT LNUEDY
M2: 0.5383 GEV
iz 0.9383 GEY
P4z 0.TB24 GEY

DIFFERENTIAL CRDSS SECTION

K E* -7 THETA {MESON) D S1G/D T D SIG/D OMEGA (LM} AEF
GEY GEV GEVH*2 cH L4 MU BARN/GEV*%2 MU BARN/STERAD
Loll - la40 1.79 - i 0.0 -
36490  —--m= e — 2 .960 +-,800 28
a 36.90-
53,10 ~--—- ———— 3 .540 +-.220 28
2 53,16~
666,40  —mmm mmeee—e 3 <540 +-.260 28
& 64.40-
90,00  —-—=  emmeee—e A »520 o 130 28
@ 90.00-
107.50 ma—— e - i 840 +—. 160 28
3107450
180,00  ———=  —e—— — @ =380 +-.120 28
1.40 - l.80 1,96 ——_— & 0.0 -
25,80  ——-— e = 2 3.04 +-.630 28
i 25.80-
36.90 — e @ 1.93 +-a 790 28
@ 36.50-
53,10  ——==  ee—meeee & =980 +-. 210 28
& 53.16-
66440  —m=  memeee - A +300 +=, 210 2a
? 66.40-
90,00  —e--- e 2 .290 +-.140 28
& $0.00~
107.50 —— e 3 L4180 +eo 140 28
2107.56-
1BU.00 e o ——— i 190 +-,900F-01 28
3 0,0500~
0.1000 ——— B A 26,8 +=T040 e 28
& 0.1000~
0. 2000 m— 2 17.9 +=4,60 mmmrmmm 28
@ v.2000-~
0,3000 mmm e 2 9.10 +=3.60 —————e 28
4 0.3000-
De4060 —— meee i 2498 #-1.89 ————mm z8
2 04000~
U, 5000 — e T 3.44 =171 e 28
i 0.5000-
1.2000 —mme—m e @ 4,65 +-,880 0 mm—e——e- 28
1.50 - 1.80 1.99 — & 0.0 -
18420 ~==—e e @ 2.84 +-1.90 25
& l8.z0-~
25.80  ——-- e 2 5.15 +-1.89 25
& 25.80-
16,90  m=m=m me—ee—ee 3 La9l +-1.03 25
2 36.90-
53,16  ~———- s 2 2526 +-.526 25
@ 53,16
90,00  ~~--- e D <.294 25
@ 90.00-
113,60 — e 4 <360 25
1.80 - 2.50 2.19 ——— i 0.0 -
18.20 m—— mmmeeen 2 Zo26 +=1.T4 25
& 6.0 -
18,20 ——n—m ———- i 6a10 +=.900 28
i 18.20-
25.80 T a 3.31 +~1,45 25
i 18,20~
25.B0 —— e @ 4.58 +~1.07 28
& 25.80-
36,90 ~—--=  mmmmeeee 3 3.10 #~1.07 25
@ 25.80-
16,90 ———m- s @ 1u65 +~ 490 28
@ 26,50-
45.30 ——— ————e a l.81 +~ . 865 25
i 36,5C-
53.10 ~m—— —————- i .T73 #~,200 28
& 45,30
86.640  ~m--- s 2 €300 25
@ 53.16-
66440 o~ memeeee - i .250 +=,150 28
A 66440
90.00 ——— ——————e @ «150 +~.100E 00 28
@ 90,00«
107,50 e e - 3 +220 +-.190 28
alu7,50~
180.00 — N z .12l +~,820E-01 28
3 0.0 -
0.0500 e ———n 3 38.7  +-12.0 e 28
3 0.0500-
0.1000 mmm e i 2440 +-7.80 —————— 28
3 0.1000-
¢.2000 ——— e i lé.4 +-3.40 e 28
3 0.2000-
0.3000 ——— e a 9.95 +-2,71 ————e- 28
a 0,3000-
0.4000 ——— e  5a45 +—-2.33 e 28
3 0.4000-
€.5000 e mm ———— §3.79 +-l.92 e 28
# = NUMERTCAL VALUE FROM TABLE @ = VALUE AEAD FHOM DIAGRAM P = PRELTMINARY DATA

UNMARKEL CROSS SECTIONS, BNGLES AKC T WALULES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHORIS),.
ANGLES ARE IN DEGREES; CM AND LAR ARE CENYER~OF MASS AND LABORATORY SYSTEM; Ea = CM ENERGY.
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C5l4z  GAMMA + PROTCHN ——3» PROTON # CMEGA {K > 1.10 GEV) {CONTINUEDE
#2: 0.9383 GEV
#i: (Q.9383 GEV
¥4 0.7834 GEVY
DIFFERENTIAL CROSS SECTION
K E* ~-T THETA [MESON) D SIGFD T " SIG/D OMEGA {CMI REF
GEW GEV GE Y&w2 CH LAB MU BARN/GEY®*2 YU BARM/STERAD
1.80 ~ 2.50 2419 @ G.50C0~
142000 ———— ——— 2 «990 a3y s 28
2480 2448 W DaGlau- 4.0 - Cull ~
OsGE00 12.64% 42241 ¥ 27.3 +=3, 10 d.13 +-.930 213
¥ 0.0600- 12s£4— 4220~
Ca LUGO 17.35 5.1T75 § 225 =3, 10 675 +=.330 213
# 0.1000— 17.35- 5.77-
G.1500 21.81 7.302 i l6.6 +=2.30 4298 += o690 213
¥ 0.1500~ 21.87- Te20-
0.2000 25.68 8,562 # B.T70 +=1.80 2abl +=a 540 213
¥ 0.2000~- 25.65= Ba5B=
L3000 Il.56 1U.T5 4 7.30 +=1,10 241% =4330 213
# 0.3000- FleG6- LG.T5=
w5000 37.31 12,62 H 410 +=.800 1.23 =, 260 213
¥ 0.4000- A7.31- 12.62-
05000 42.07 14.31 A 200 +=. 60U 600 +-4 180 213
¥ 0.5000- 42.071- 14431~
1.0000 6le51 21,54 # 4900 +=.200 <270 +-. 60DE-D1) 213
¢ 1.0000- 6l.5l= 2Lla 54~
2.0000C G3. 04 34.99 ¥ 280 +— BOVE-CL wAGUE-UL#—. 240E-01 ZL3
¥ Z2.0Q00- 93,08~ 34.56-
3.7842 1716.489 138.0 4 «150 +. 150 «450E-01 +4450E-01 213
-«BUOE-01 ~w 240E-01
2450 = 5,80 2.73 ——— 2 0.0 -
18.20  ===— ———r——— 3 »5a.44 28
a 18.20-
29.80 -——— ————————— T La95 +=-4 500 28
i 25.80-
36.90 ——— ————— B LT20 = 200 28
a 38,50~
53.10 — mmeme=- 4 «2L1 ¥-. BEQE-CL 28
a 53.16G-
6640  mm-m= e itk A «4DOE~D1+-,32DE-U1 28
& bb.40-
f0.00 2 ---=--  mmees——- & »3F0E~D1+=-2 290E-01 28
& 50.C0-
107.50 ———— === A #TOQE-01+-a430E-01 28
F1CT.50-
18D.00 —— me—memee- § «200E-01+-.200E-01 28
3 Q0.0 -
q.0250 e—wmm- =meee ® »3.3¢ m——= -~ - 28
2 Q.0Z50-
0.0800  —————— ————— 3 20.2 t-4.40 0 mmmmmmeee 28
£ D.4500-
Lal000 o —— ——— a 17+6 +=3,30  mmmsmee— 28
i 0.1000-
0,2000 m==me- ——— d Ba36 +=L.65 e 28
& 0.2000-
0,3000  ———=-e ——— & 2+87 +=1,26 e 28
i G.32000-
Us4000 —m———- ————— i 2.79 +-1.22  mmmme—ee 28
? 0.4000-
0.5000 ————— ——— 2 la5l 4=, 950 T ————— 28
d 0.5000~
l.2000  =-—-—~- ———— a «320 =170  mm—m—————— ’8
2250 =~ £.00 2.74 ————- i 0.0 -
12.80 ——r—— memm——— - A dedd +=1.52 25
4 12.80-
18,20 ——— re=e———— a 6450 +=1.95% 25
& LB.20-
25,80 —e—— mm—ee—— D labb *+-.535 25
d 25.80-
369G  —m=—m = i «580 +=,230 25
& 36450—
53.10 ———— e ———— i «580 +-.230 25
i 53.10-
UL 00 ———— e = @ 1.53 +-1.02 25
4430 2499 3 Ga0 - 0.0 - 0.0 -
0.0125 3.7C 1.071 T >a152 > THTE-0L 94
7 0.6125= 3.70= 1L.07-
0.0525 G=68 2+8073 i 210.4 >G5 45 94
3 0.0500- Setl- 2473~
0. 1000 13,75 1. 988 d 104 +~4450 5a45 +-2.346 94
& La«l1000- 13,75- .99~
0.2G600 19.78 5.759 & 4430 +=2.00 2.2% +-1.05 94
@ 0.2000- 19.78- 576"
da %400 29475 BaT4l a 1480 +=.760 « 44 +=,399 T4
& QL4400 25,75~ By Té—
1.0000 45,72 13.72 & «150 +=, 150 «TATE-QO1 #=.TBTE-Q1 F4
4,70 3.11 ¥ 0.01l40- 40 G- 1alt—
0.0600 998 24793 # 20aL +-2.10 11.7 +=1.23 213
¥ 0.0600- 9,36— 2.T9-
0.1000 13.09 A.6T4 ¥ L11l.7 +~1.70 6.8% =393 213
¥ 0.1000- 13.09- 3.6
0.1500 15.18 G4 045 4 9.400 +-1.30 5426 +-aT59 213
H G.1500- 16. 18- Y4a35-
0.2000 La. 78 9.289 4 5.50 +=1410 Aa45 +—ab43 213
# 0.2000- 18,78~ 529
0.3000 23,14 6.540 ¥ 2.90 *=abQU 1.69 +—. 350 213
¥ = NUMERTCAL WALUE FRCM TABLE @ = YALUE READ FRCM DIAGRAM P = PRELIMIMNARY DATA

UNKARKED CROSS SECTIONSy ANGLES ANC T VALUES ARE CALLULATED FAGM THE QUARTITIES GIVEN BY THE AUTHORTS).
ANGLES ARE I[N DEGREES: CM AND LA8 ARE CENTER—-OF MASS AND LABDRATORY SYSTEMi E# = CM ENERGY.
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CSl41  GAMMA + PROTON --3> PROTON + OMEGA Lk > 1.10 GEVD [CONT INUED)

M2: 0,938 GEV
M3t 0.9383 GEY
H4: 0.Ta34 GEV

OIFFERENTIAL CROSS SECTION

K E# =T THETA {MESONI D SIG/D T D SIG/FD OMEGA (CM) REF
GEV GEV GEy*®2 oM LAB M) BARN/GEYE#2 MU BARN/STERAD
470 3.11 ¥ 0.3000- £Yeldh- Go 04—
0. 4000 264 B4 Tab1l ¥ 2.20 +=.500 1.29 ¥-a292 213
¥ 0.4000- 26,84 T.61-
0.5060 .11 B.57C N 1.10 =400 a6%3 +-. 234 213
¥ 0,5000= 30.11— BaST-
1.0000 43.21 12.52 ¥ 270 +=.900E~Q1 «158 = 526E-D1 213
# 1.0000- 43.21- 12.52-
2.0000 62.85 1Ba96 # <.300E-01 <« 1TSE-01 213
¥ 2.00048- 62.85- 18. 96—
55000 11%.82 45.15 # <, TOOE-02 <+409E-52 213
¥ 5.5000- 115,82~ 45415~
T.3451 179.92 178.3 4 +5CUE-D1+-,200E~GL #292E-01#=, 11TE~D1 213
C5l4: GAMMA # PROTON -—> PROTON + OHEGA [k > 1.10 GEW} {CONTINUEDY

M2: 0.9383 GEV
W35 0.9383 GEV
F4: D.TB3I4 GEV
BIFFERENTIAL CROSS SECTION (T DEPEMDENCE!

2,00 GEV < K € GEY 4.70

-T K £ 5 o SIG/D T REF
GEV##Z GEV GEV GEv##*2 MU BARN/GEY#42

£ U.0 - 0.0125 4430 2.99 .95 i 30152 94
i 0.0 - D.U250 2450 - 5afy 2,36 - 3.43 5,57 ~ll.74 & > 3.30 28
5 0.0 - 0.0500 1.B0 - 2450  2.06 — 2436 4426 - 5.57 3 38.7  +-12.D 28
i 0.0125 - 0.0525 4,30 2,99 B.95 i > 10.4 94
¥ U.0Ll40 - 0.0600 2.8u 2,48 6.13 ¥ 27.3  #-3.10 213
¥ 0.0140 - G.06UU 4.70 3.1l 9.70 4 2041 #-2.10 211
3 0.0250 - 0500 2.50 — 5.B0  2.36 - 3.43 5,57 ~11a76 & 2042 #4250 28
& 0.0500 - 0a1000 1,80 - 2.50 3.06 = 2436  4a26 - 5.57 & 24a8  +=7.80 28
2 0.0500 - Ua1000 2450 — 5480 2438 - 3.43  5.57 =11.76 & 17.6  +-3,30 28
& L.0500 - 0.1000 4.30 2499 8,95 i L0e4  +#-4450 94
§ 0.0600 - 0,1000 2.80 2,48 613 4 22.5 €-3.10 213
# 0.0600 - 0.1000 4.70 3.11 9.70 § 10,1 1,70 713
¥ 0.iD00 - Q.L500 2480 248 .13 B olbat  #-2.30 213
¥ U.1000 - 0.1500 4470 3.11 9,10 ¥ .00 +~1la 30 213
4 0.1000 - G.2000 1.80 - 2.50 2.06 - 2436 G226 - 5,57 @ Lbe&  +-3,40 28
80,1000 ~ 0.2000 2,50 — 5.80  2.36 - 3,43 5,57 —1leT6 & 8,96  +=is85 28
d 0.100C - €.2000 %30 2494 Ba95 D 4430 +-2,00 94
§ 0.1500 - 0.2000 2.80 2448 6213 ¥ B.TO  4-1.80 213
4 0.1500 — 0.2000 4,70 .11 3.70 ¥ 5.90 +=1.10 213
I 0.2000 — 0.2000 1.8D — 2450  2«0tb — 2438 4426 - 5,57 @ 9+95 +-2,71 28
# 0.2000 - 0.3000 2.80 2.48 B.13 ¥ 7.30 +-1.10 213
@ 0.7000 — 0.3000 2450 — 5.80  2.36 = 3.43  5.57 —1L.T6 & 287 -1.26 28
4 0.2000 - 0.3000 4,70 3.0 9.70 § 2,90  +-.6D0 213
A («2000 - Q4400 4430 2¢9% B.95 d l.80 +=.T60 G
A 0.3000 - 0.4000 1,80 - 2.50 7.06 - 2436 4426 - 5257 & 5445 +-2.33 28
4 0,3000 - 0.4000 2.80 2.48 6.12 ¥ 4.10 +-.800 213
A D.3000 - 0.4000 2.50 - 5.80 2e36 - 3,43 557 =11.76 & 2.79 +-1.22 28
W G.3000 - 0.4000 4.70 3.1l 9.70 ¥ 2,20  +-.500 213
5 0.4000 - 0a5000 1.8G = 2,50  2.06 - 2.36  4e86 = 5457 & 379  +=1.92 28
§ 05006 - 0.5000 2,80 2448 6413 4 2.00  +-.600 213
T 0.4000 ~ 0.5040 2.50 - 5.80 2036 - 3443 5.57 ~1ke76 & 151 +=.950 28
4 0.4000 - D.5000 4,70 .11 9,70 ¥ 110 €= 400 213
i U.4400 - 1.0000 43¢ 2.6 .95 §0.150  #-.150 o4
¥ 0.5000 - L.OUOD 2.80 2.4%8 bal3 #0.900 +-,200 213
W 0.5000 - 1,000 4.79 3.1 3.76 40,270 +-.900E-01 213
i 0.5000 - 1.200C 1.80 — 2.50 2,06 - 2.36 4256 — 5.5T 0,990  +-.300 28
& 0.5000 - 1.2000 2.50 ~ 5.B0 2.6 - .43 5.57 —1l+76 §04320 ++,170 zn
4 1.0000 - 2,0GQ0 2.80 2.48 6.13 #0.280 +=,B0DE=01 213
¥ 1.000U - 2.,0000 4.70 3,11 9.70 W <0+300E-01 213
¥ = NUMERICAL WALUE FRCM TABLE & = YALUE READ FROM DEAGRAM = PRELIMINARY DATA

UNMBARKEL CRO55 SECTIGNSs AMGLES AND T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEM BY THE AUTHORISI.
ANGLES ARE IN DEGREES: CM AND LAE ARE CEMTER-OF MASS AND LABDRATODRY SYSTEM; E* = CM ENERGY.



C5L4%  GAMMA + PROTON —-> PROTON + DWEGA [K > 1.10 GEV) {CONT TNUED)

MZ2: G.93H3 GEY
¥3: 0.9383 GEY
K4z 0.7834 GEY

CIFFERENTIAL CROSS SECTION (RAACKWARD PRODUCTIONG K> 1.50 GEY

K Ex 5 = 0 SIGM U THETA [BARYON) n SIG/D OMEGA TCM1 REF
GEW GEW GEW*x2 GEye®2 MU RARN/GEY#%2 CHM LAR Mi) RARNS STERAD
150 = 1aB0 1a92 = 2.06 3,70 - 4,26 ———— = o Bbad — 0.0 o <«360 25
- A a0 =126.9 Er e P94 25
1.80 — 2450 Z2.06 — 2.36 4426 - 5.57 - d U«0 — 72,5 d.121 +-.820E-01 28
-= g T2a5 — 9040 D.220 +=415%0 28
------ D F0.0 —1Ll3.8 ite 150 +=. 100 00 28
2.80 2-48 6413 $-U.024 — la780 #.150 +.150 U1 = Bé.9 0.0 - 30.1 =450F-01 +.450E-01 213
-« A00E-01 =« 240E-01
2.50 — 5280 2,38 - 3.43 5.57 -ll.T& 0 =mm—ee 0 ————o - 4 U0 = T2.5 d.200E-01+-.200E~01 28
d 7245 = a0 da TGUR=GL 4= 430E-01 28
d U0 ~113a6 da3IGQE-0Ll+—+ 29NE-01 28
2450 = H.00 2.38 - 3,48 5,57 -12.14 3 FUeD =126.9 Fl.%3 +-1.02 25
4.70 3.11 .70 F=Le020 ~ 14626 KoBOGE-Ql4—a 200F-0] Gel = 60,2 Uad = 1724 «292E-UL4=,117F-01 213
t laf26 - 5.32& ¥ <.TLUE-Q2 602 =11742 1748 = 408 <a409F=-02 Z1A
C5l4:  GAMMA + PROTON =-=> PROTON + CMEGA (K > lal0 GEW} (CONTIHUF T
F2: U.5383 GEVY
M3: 0.9383 GEY
F4: Q.T7B3& GEV
NATURAL PARITY CCNTRIBUTION
OIFFERENTIAL CROSS SECTION
K E* -T THETA AMESON) 0 SiGén T 0 SIG/D OMEGA (CM] REF
GEV GEY GEy*%2 CM LAB Fil BARNSGEY*®2 MU BARMN/STERAD
Z2-B0 2«48 & 0aC - Q.¢ - Ual -
Laus06 1lal7 3. 710 @ 11.5 =4 D0 q.45 =1.20 213
& UaU500- lil.17- 3.71-
9.1000 1725 54775 4 &e573 #=34 20 1535 +-.360 213
i GelOLO- 17435~ 5.17-
Le20U0 25465 HaGHD 4 b.50 +=1,00 2aUT = 900 211
i Da2000- 25a&E- Ba 5B~
0.4000 37.131 12462 i 2420 +=, 800 «660 = 240 213
4aT0 3.1l 3 LaC - 0.0 ~ 0.0 -
J.UBOL 996 2,791 g 1L.0 +=2,90 S84 Ll TT-E 213
2 0.0600- 9.56- 2475~
01000 13,0% 3.674 2 Y9410 +=2.70 5232 +-1.58 213
i LelGOO- 13.45~ 2,67
La 2000 18,748 5.289 T 490U +=1la.1lu 2238 F=.542 213
& La2uQ0- lLé.18- 5425
La%0U0 dtadd T.611 i la60 =500 « 235 *—a 292 213
# = NUMERICAL VALUE FROM TABLE A = WALUE READ FROM DIAGRAM P = PRELIMINARY DATA % = FOR DETAILS SEE REFERENCE

UNMARKEL CRUSS SECTICNS, ANGLES ANC T WALUES ARE CALCULATED FRCM THE QUANTITIES GIVEM BY THE AUTHOR{S).
ANGLES ARE [N DEGREFS: CM AND LAB ARE (ENTER-OF MASS AND LABDRATORY SYSTEM; E* = CM ENERGY.
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C515: GAMMA + PROTON --> PROTON + PHI (K > 1.58 GEVI
¥2: 0.9383 GEV
¥3: 0,9383 GEY
¥4: 1,0195 GEV
CONSTANTS AND TOTAL CROSS SECTION
D SIGMA/D T = A®EXP(B*Th A=i{D STGNASD T)T=0
IF A VALUE FOR °CY IS GIWEN D SIGMA/D T = A®EXPUBRTHCHT®42]|
K 3 5 A B c SIG TOT
GEV GEV GEVE42 MU BARN/GEV*#2 1/ GEYk42 1/ GEV#*4 MU BARN
158 =  2.5C 1.96 - 2.38 3,85 = 5.5T @ Llel3+- 0.70 2 2.704- 1.10 3 0.30%-
1.60 - 3,50 1.97 - 2.73 3,88 =  T.45 ————— ————— £ 0.50 +
1.60 - 13,50 1.97 - 2.73 3,88 - T.45 ————— —_—— # 0.50 -
2,80 2.48 6.13 ——— e - PE  0.334~
2.50 -  3.50 2.36 - 2.73 5457 =  T.45 ————— e 2 D.40+-
2.50 - 5.80 2,36 = 3.41 5.57 - 11,76 @ L1s60%= 0.60 @ 3,504 0,90 Ou4Q4-
3.50 - 5.80 2.73 - 3.43 7e45 = 11,76 ——— ———m R
4,70 3.11 .16 ———me - e P2 Qu454-
5.20 3.26 10,64 PA  2.76%— 0a5% = ——————  —mmmee ool
&.25 3.55 12.61 T v
2.00 - 18,00 2.15 - 5.56 4.63 - 30,90 # 3,404- 1,80 # 6.30%- 2.50 § Dabl-
B.25 404 16436 5.28+— 0,31 — e s
9,25 4,27 18. 24 5.814= 0.51 e SN
C515: GAMMA + PROTON —-> PROGTON # PHI  IK > 1.50 GEV} {CONTTRUED}
M2: 0.9383 GEV
M3 0.9383 GEY
Mi: 1.0195 GEYV
DIFFERENT [AL CRO$S SECTION
K E* -T THETA (MESON) 0 SIG/D T D STG/D OMEGA (LMF REF
GEY GEY GEV#*2 LAB MU BARN/GEVH%Z MU BARN/STERAD
1.57 = 2.50 2.12 - & 0.0 -
45,50 ——— ——r—an d +73I5E=D1+~.285E-D1 28
i 45.50-
84440 ——— e & 4259E-014=.151E-01 28
2 66e40-
90.00 — = # +111E-01+-.B00E-02 28
i 50.00-
180AD0  smmeme e 4 4115E=01%=,550E=02 28
£ 0.1000-
0.2000 ———— i 3 4755 T 1 H e —— 28
7 0.2000~-
0.6000 e aa e @ .386 =141 ———— 28
A 0.8000-
Ls0000  —m=-m-— ——— @ .125 +-  TSOE-01 ————e — 249
# 1.0000-
1.6000  ————- - B «950E-Ql4—,6BOE=01 e — 28
2.50 - 5,80 2.73 — a 0.0 -
25.80 ——— e & «3B5 +=.110 28
@ 25.80-
45,50 T ——— 2 «935E-01+=.353E-01 28
i 45.50-
90.00 ——— e 3 «B50E-024~.490E-02 24
3 5C.00-
180,00 R B T W&BUE-DZ4-. 340E-02 28
2 0.6500=
0.2000 ———— mm—e— 2 1.07 =310 emmmeme 2
2 0.2000-
63000  ————-m —— 2 .370 =120 ememe—ee 28
A 0.6000-
1.0000  ————m - ———— 2 4960E=01%=4530E-01 =m=e————— 28
a 1.0000-
1.6000 ————— m——— R 2 160E-01#=.16Q0E-01  =m——eeee 28
3,20 - 4440 2.80 # 0.0250-
0.035¢0 ————— B #1.90 +=latQ e - 52
5.20 3.26 P2 .0360 6.42 14648 P2 2430 #=.400 L.43 +e, 240 211
£.00 3,48 d 0.5000 26,57 64558 2 .311 +-,800E=01 .230 +-.593F-01 137
i l.l1000 40.05 10.0% & +39TE-014-.200E=01 «294E=014-, 1 46E~01 137
6425 3.55  § 0.0077 i 0,00 .0 ¥ 3.85 +-,700 3.00 +=.545 108
550 1,62 @ 0.5000 25433 6,070 A .289 +-, T50E~01 236 +~.612E=01 137
& 0.7000 30414 74256 4 .171 +=,430E-0L 2140 +-,351E-01 137
3 049000 34,33 8.306 3 596E-014-,359E-01 +4BKE-0L¥—, 293E-01 137
8.25 4.04  § D.0043 ¥ 0.00 -0 g 5.14 +-.300 5454 +—.323 108
# 6.2330 14493 3,242 W 1. h +=.100E 00 1.55 +-. 108 108
9.25 4227 N 0.0040 0.72 «1457 4 5.67 +-.500 6,96 =514 108
11.50 4.74 @ 0.4000 16.3¢& 1.099 d o364 +=, 810E~01 +569 +-a 127 137
2 045000 18,32 3,478 3 .172 +=o 4 10E-01 269 +=.641E-01 137
@ 0.7000 21.72 4,132 4 2B50E-014-.2106-~01 .132 +-.328E-01 137
3 0.9000 24469 4.710 @ a370E-01+~,110F=01 +STIE-0L+=4 172E=01 137
13.00 5,03 ¥ 0.2000 10,78 1.931 ¥ 1.15 4= 650 2,06 +-a BUS 73
@ 0,3600 12,23 2.373 2 .555 *=.111 .992 +-.198 137
2 04000 15,30 2.748 2 .299 - 590E-01 +535 +-4105 137
@ 045000 17413 3,079 2 .210 +=. 620E-01 +375 +-.111 137

# = NUMERICAL VALUE FROM TABLE

UNMARKEL CROSS SELTICNS,

ANGLES ARE [N DEGREES;

@ = VALUE READ FROM DTAGRAM

P = PRELIMINARY DATA

ANGLES ANC T VALUES ARE CALCULATED FROM THE QUAMNTITIES GIVEN By THE AUTHDORIS).

CM AND LAB ARE CENTER-OF MASS AND LABORATORY SYSTEM;

E* = CM ENERGY.

0,10
D70
0.50
0.13
Ould
0.26
0,13
0.16

% = FOR DETAILS SEE REFERENCE
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C5]15% GAMMA + PRCTON —--> PROTON + PRI (K > 150 GEW!} (CONTINUED}
M2: 0.93B3 GEV
M3: 0.9383 GEY
M4: 1.0195 GEY

DIFFERENTIAL CROSS SECTION

K E# =T THETA {MESON) D SIG/D T 0 S1G/D OMEGA (CM} REF
GEY GEY GEV®¥2 M LAg MU BARM/GEY*%2 MU BARNSSTERAD
13.00 5.03 a G.7000 20,31 1. 660 & «B9BE-0Ll+-o L3T7E-OL « 160 +-4352E-01 137
@ Qa3U00 23.07 44169 4 «300E-QUl+-,120E-01 »536F-0Ll+-, 215E-01 137
3 l.1000 25.55 4625 2 w34lE-Cl+—.BULE-D2 «SLIDE-Ql 4=, E4IE-01 137
14 .50 5430 & 0.3000 12.48 Z2el32 T 496 - . PE0E-UL » 398 +-.193 137
& 04000 14.43 2267 T+ 294 +-. 010E-01 =591 +—-.123 137
d 0«5000 16.15 2.T05 . l92 +-.410E-01 « 386 +-.B25E-01L 137
a 0.7000 19.14% 3.284 i +9QUE-UL+-. 1BOE-OL =181 +~a362E=GL 137
a 0.9000 2l.72 3. 739 i -350E~01+-.110E-01 «TQ&E-0L+-.221E-01 137
lé.00 5.56 A 0.2000 11l.84 1,935 i +259 +=4100E 00 «579 - 224 137
d Caa000 13.49 2.239 a L2111 +-.133 472 +-.298 137
a 0.5000 15,32 24508 i «129 = 400E-01 =288 +-.B94F-01 137
a Ga700U 18.15 2.978 7 «569E-0Ll4+-,185E-01L «127 t—a414F=-01 137
a 0.9000 204861 3.389 a8 +271E-014+=.730E-02 «6DBE=01+-.163E-0DL 1arv
i 1a1000 22.81 3760 3 +26TE-0l4—, TOUE-D2 «59TE-QOL+=-a 15TE-QL 137
3 1l.3800 2560 4,232 i «TIVE-024—.34DE~02 - 163E-01l+-.TE0E~-D2 137
1T.80 S.86 @ 03000 11.19 1.742 2 312 +—a183 «TRE +-a458 137
3 Q.5000 14,67 24257 4 «139 +=a420E-D1 348 - 105 137
i g.To0y 17+14 22679 d wEBIUE-01l+—.190E-01 «154 - 4THE-DL 137
i 0.9u00 19.46 3,087 i +260FE-01+—.110E-01 +&H51E-O1+-a 276E-0L ray
Ch1%: GAMMA + PROTON —-—> PRCTCN + PHI (K > 1,50 GEY) LCONTIMUEDY
M2: 0.9383 GEY
w3: 0,9383 GEWV
M4t 1.0195 GEV
CIFFERENTIAL CROSS SECTION (T DEPENDENCE)
2.00 GEV < K < GEV 17.80
-T K E#* 5 0 sIGen T REF
GEV*#2 GEV GEY GEy**2 MU BARN/GEW¥*Z
i Ga0040G 9.25 4a21 18,24 H 5.67 +=3 500 108
$ C.0043 Ba25 4alit 16,36 LT +=,300 108
§ 0.007T7 Balb 1.55 leabl ¥ 3.85 +=.T00 1048
¥ 0.0250 - 0.0350 3.20 - 4.40 2.62 - 3.02 689 = Fol4 # 1.3 +=-1.40 52
P Qa036U 5420 3.26 1G.64 P 2,30 +~.400 211
i 0.0500 - 0.2000 2.50 = S.80 2e3h = Fa43 5.57 -1l-T7& a l.07 +=.310 28
¥ 0,2000 13.00 5.03 25,27 # lelB =450 73
¥ 0.2330 8.25 Galid lba36 ¥ leid +=.100E 00 108
2 UL2000 - C.3000 2.5%0 = H.80 Ze36 = 3.43 5«57 —-1l.Te 20370 +=2120 28
a  0.3q00 13.00 503 25. 27 20e553 +=.111 Lar
a 0.3000 14.50 5.30 28409 043 E +=-, 96001} 137
g 0O.3000 14400 5. 56 .90 0259 +-.100E €O 137
a 0.3000 17.80 5+886 34428 303173 +-. 183 137
4  0.4000 1150 daild 22446 I0.344 +=.B10E-D1 137
g U.4000 13.00 .07 25427 Tl.299 +=a590£-01 137
& 0.4000 14,50 5430 28409 T0e294 +=.6]10F-01 137
@ O.4000 16.00 Sa58 ELIERY] T0.211 +-.133 137
& 0.B000 &L U 348 12.14% 20.311 +~4BO0E-D1 137
a 0.50U0 6450 3ab2 13.08 dU+289 +—a TB0E-01 137
i Q.5000 11.50 4aTh 2246 Z0.172 +—u410E=-0L 137
a2 0.5000 13.00 .03 25.27 #0s 210 +-.H20E-01 13T
a 0.5000 L4450 S5+30 26.09 ML l92 +~a410E-01 137
3 U.5000 L6400 5.56 30.90 20.129 +-. 400E=01 137
a 0.5000 17.80 5.86 34,28 aD.139 = 420E-01 137
a 07000 6e50 A.462 13.08 aal71 +=e43ICE-01 137
i D.7000 1150 4. T4 22446 BUeA50E-01+-4210F-01 137
& 0.7000 13.00 5.03 25,27 E0.BFGE-0Ll+—s 15TE-0O1 137
a2 0.7000 14.50 530 28,09 30 900E-0Ll+—a LEQE-CL 137
a 0.7T000 1600 5456 10. 70 0.569F-01+-,185E-01 127
a 0.700Q 17.80 5286 34.28 d0.610E-01+~, 130E-01 137
8 (.4000 = 1.0000 2450 = 5.80 2236 = 3.43 557 —=LlaT¢ G0496UE~DL+—4530E-01 28
i 0.9000 G.50 .02 12,08 §0.9F6E-01+-.3S9E-U1 137
@ 0.9000 11.50 4aT4 22.46 £0+370E-0l+-.110F-01 137
a 0.9000 13.04 5.02 25.27 L04300E-0l+-.120E-01 137
d 09000 14,50 5434 28.09 A0.350E-014—~.110E-Q1 137
@ 0.9000 16,00 54586 30.90 20.271E-D14-.T30E=02 137
a 0.9000 17.80 5.86 34.26 A0.260E-014—-u 110E-D1 137
& l.l000 4400 348 12.14% i0+39TE-OL+—.200E-01 137
& le10GC 13,00 5.03 25.27 FUsIH1E-QL4—o BOOE-DZ 137
@ l.l1000 15.00 5456 30. 530 E0.26TE-01+—a TOOE~D2 137
2 1.0000 - 1.6000 2.50 - 5,80 2236 - 3.43 EaST =11.76 30«l60F-01+-u16QE-0OL 28
i l.3800 1600 556 L. 90 30 TIQE-D2+—4 340E-02 137
# = MUMERICAL YALUE FRCM TARLE & = VALUE READ FROM DIAGRAM P = PRELIMINARY DATA $ = FOR DETAILS SEE REFERENCE

UNMARKEC CROSS SECTIONS, ANGLES AND T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHOR(SI.
ANGLES ARE IN OEGREES; CM AMD LAR ARE CENTER—(OF MASS AND LARORATYORY SYSTEM; E* = CM ENERGY.
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CEL5: GAMMA + PROTON ==> PROTON + PHI tK > Le50 GEY]

M2: 0.9363 GEV
M3t 0.9383 GEV
¥41 1.0195 GEV

DIFFERENTTAL CROSS SECTION {BACKWARD PRODUCTIONY K > 2.50 GEY

K Ew 5 =u D SIGSD U THETA IBARYDM]
GEV GEV GEym#2 GEVR#2 MU BARM/GEV#*2 cH LAB
2.50 = 5,80 2,35 - 3,43 5.57 -11.76 ———— e 2 0.0 - 90.0
—— ——— 3 9040 —134,.5
# = NUMERICAL VALUE FROM TABLE & = VALUE READ FROM DIAGRAM P = PRELIMINARY DATA

UNMARKED CROS5S SECTIONS, ANGLES AMD V VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHOR{SI.

ANGLES ARE IN OEGREES3 CM AND LAB ARE CENTER=0OF MASS AND LABORATORY SYSTEM;

Ex = LM ENERGY.

1CONT TNUEDY

0 SIG/D OMEGA (CHm)
MU BARNY STERAD

Fu4BOE=02+4~.340E~-02
e §50E-D2 +—, 490E~02



C51&:  GAMMA + PROTON ——> DELTA ZERQ + RHTC+ 1K > 140 GEVE

F2: 0.9383 GEV
M3A: 1.2360 GEWV
M4: 0.7650 GEV

TOTAL CROSS SECTION

K E* SIGMA REF

GEV GEY MU AARN
l.40 =~ 1.80 194 ¥ 1.20 4=, 500 100
1.80 - 2.50 2.19 W {l.40 100
2450 - 3.50 2452 ¥ <00 140
4430 2. 99 « 30U +—, 600 243
3.50 - 5.80 3.401 H «600 +=, 300 100
5425 3.28 # <500 114

CS517:  GAMMA + PROTON ~—> DELTA+ + RHD ZIERQ TK > 4,30 GEV)
M2t 0.9383 GEV
M3z 1.2360 GEV
H4: D.7650 GEV

TOTAL CROSS SECTION

K E® SIGHA REF
GEV GEV Ml AARN
4430 2.99 ¥ 300 +=a 200 243
3.50 - 5,80 3.01 # .900 +=-. 300 100
525 3.2 H o400 +—, 400 114
C518: GAMMA + PROTON —-—> DELTA++ + RHO- (K > la%0 GEVI

MZ: (.9383 GEY
M3z 1.2360 GEV
M4z 0.T6&50 GEV

TOTAL CROSS SECTIOM

K E* SIGHA REF

GEV GEV MUY BARN
La40 - 1.80 La9& § 1.40 +~. 400 100
La80 - 2450 2.19 H 6,70 +=2,50 49
LuB0 ~ 2450 2419 4 2.10 =900 160
2480 2248 Pa laTU +=. 700 L4
250 - 3.50 252 ¢ 1.50 *=, 600 1u0
250 — 6.00 2.T4 LT3 1] +-1.10 49
430 2.99 b 1.80 +=.400 243
3.50 — 5.40 3.01 ¥ 800 =~ 300 100
4.70 3,11 PH 700 +=. 300 140
5425 3.28 B <500 114

# = NUMERICAL VALUE FROM TABLE & = VALUE READ FROM DIAGRAM P = PRELIMINARY DATA

UNMARKEL CROSS SECTIONS, ANGLES ANC T VALUES ARE CALCULATED FRCM THE QUANTITIES GIVEMN BY THE AUTHDRIS|.
ANGLES ARE TN DEGREES; CM AND LAR ARE CENTER~OF MASS AND LABDRATORY SYSTEM; E® = CM ENERGY.
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C521: GAMMA + DEUTEROMN -—> PROTON + NEUTROM + RHC IERC (K > 1.08 GEV}Y
NZ: 0.9389 GEV
M3: 0,9389 GEV
M4: 0.T7650 GEV

TOTAL CROS5S SECTIOM : NO DATA YD BE LTSTED

OIFFERENTEAL CAOS5S SECTION

K E* ~-T THEYA {MESONY 0 siG/D T D SIGAD OMEGA iCM) REF
GEV GEY GEVh%g CcH LAB MU BARMSGE vkw2 MU BARN/STERAD
0.0 GE¥/C + PROTCN MOMENTUM < 0.100 GEW/C

1.80 - 2.54 2«19 ¥ Q.C500-

L1000 mmsem— mme—ee B 50.0 +=14.0 e —— 102

# 0.1000-
€= 1500 ——— e £ 36,0 113 mm—————— 102

# 0.1500-
0.2000  —————- e K 37.4 +=B.20 0000 mmm—e——— 102

& 0.2000-
£+3000 e ¥ 15.6 +-5,10 e 102

¥ 0.2000-
€.4000 —----- -— #1045 *=4,20  =mm———e- 102

# 0.4000-
0.6000 m———— s ¥ 6.50 #=2.50 0 mm—em—— 102

¢ 0.6000-
G 8040 ——— —— # 5.80 =2 00 e 102

& 0.8000-
L. 500G v e 4 .B0U +=. 700 e 102

2.50 - 5.30 2.69 £ 0.0500=
t.l000 e e ¥ 38,2 ++5,70 e 102

¥ 0.1000-
0+2000 s ———- 4 18,7 +-3,1D ———ren 102

# 0.2000-
03000 ———ren —meee B 1247 +-2.50 —————— 102

4 0.3000-
Leanoo e W T *~1.80 — e 102

¥ 0.4000-
0.8000 smmmmsm mmnee ¥ 1,60 #-4500 —————— 102

# 0.8000-
L5000 =me--- ————— W o400 +-.300 ——————— 102

€52l: GAMMA + CEUTERON -=> PROTON + NEUTROM + RHC ZERQ  {K > 1.08 GEV} LCONTENUE D)

M2 D.9389 GEY
¥3: 0.9389 GEV
F4: 0.T650 GEV
CIFFERENTIAL CROSS SECTION (V¥ OFPENOENCE)
2.00 GEVY < K < GEY 3.90
=T K E* 5 D SIG/O T REF
GEV*%2 GEW GEY GEYx®2 MU BARN/GEW#*2Z

L GEV/C < PROTOMN MOMENTUM £ 0.100 GEV/C

# 0.0500 — Ual000 1480 - Z2.50 2,08 = 24356 4el6 = 5.58 ¥ 50.0 +=144,0 lp2
# 0.0500 ~ 0.1000 2.50 - 5.30 .36 - 3,29 .58 -10.83 4 35.2 +=5,70 102
¥ 00,1000 ~ 0.1500 1.80 — 2.5C 2,08 = 2436 4.26 = H.3B K 36.0 +=11.3 102
¥ 0.1000 - 0.,2000 2.50 - 5.30 236 = 3.29 558 —1UB3 WM 18,7 +=3,10 102
# G.1500 — 0.2000 l.80 - 2.5C 206 = 2.36 4.26 = 5,58 F 3Te% +=8.20 12
4 02000 - 0.3000 1.80 - ?.50 2.06 - 2.36 4226 = G.58 ¥ 15.4 5,10 102
4 0.2000 = 0.3000 2.50 - 5.30 236 = 3,29 5.568 -10.83 W 12.7 +=2450 loz
# 0.3000 - 0.4000 Ll.80 - 2.5Q 2,06 = 2436 4426 — 5458 # 10a5 +=4a20 102
¥ 0.3000 - 90,4000 2.50 = 5.30 2.346 - 3.29 5.58 -10.83 W T.70 +-1,.80 102
4 0.4000 = G.oU00 1.80 — 2.50 2.06 = 2436 4226 — 5458 ¥ be90 +=2.50 102
d 0.5000 - 0,8000 2.50 - 5.30 2.36 = 3.29 5.50 -1G.83 ¥ 1.80 +=4 500 102
N 0.,86000 — 0.8000 1.80 - Z.50 2,086 = 2.26 4e2b = 5.5B # 5,560 *=2.00 102
4 0.B000 - 1.5000 1.80 — 2.50 da06 =~ 2,36 4.26 — 5.538 W0.B800 +=,700 102
4 0.8000 = 1l.5000 2.50 - 5.30 20356 - 3,29 558 —10+83 #0.400 +=4 300 102
# = NUMERICAL VALUE FROM TABLE d = YALUE READ FROW DIAGRAM F = PRELIMINARY DaTaA

UNMARKED CRO5S SECTIGNS, ANGLES ANC T YALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHOR(S).
AMGLES ARE [N DEGREES; LM AND LAB ARE CENTER=OF MASS AND LABORATORY SYSTEM; E* = CM ENERGY.
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C521: GAMMA + DEUTERON ==3> PROTON +# NEUTRDN + RHO ZERQO {8 > 1.08 GEVE (CONTINVED)
Mz: 0.9389 GEVY
M3z 0.92389 GEY
P4 Q.T&50 GEV
DIFFERENT &L CROSS SECTION
K E* =T THETA (MESDN) D SIG/D T D SIGSD OMEGA (CM} REF
GEV GEV GEveEm2 CM LAR MU BARNSGEV®%2 HyU BARN/STERAD
0.100 GEY/C . PROTON MOMENTUM < 0.300 GEV/C

2.50 = 5.30 2.69 # 0.0 -

0.0500  mmemem oo ¥ 20.1 +=5,20 —mmmmee- 102
# D.0500~-

0.1000  ——-ee . —meeo W 60.8 #=5.90 00000 mmmeme——— 102
¥ 0.1000-

0.1500 ————— m——— W 21T +=44 40 ———— 102
# 0.1500~

0.2000  —=m--- ———— ¥ 125 +=2.90 ————— 102
¥ 0.2000-

0.4000  -—-——-- —-——- # 2,70 +=. 600 e 102
* 0.4000-

g.s000 -~ ——— ¥ 1.20 . 500 ———— 102
¥ 0.6000-

0.BOGO = emeen ¥ .300 +=,200 0 mme———— 102

# = NUMERLCAL VALUE FROM TABLE @ = VYALUE READ FROM DIAGRAM P = PRELIMINARY DATA

UNMARKED CROSS SECTIONS, ANGLES AND T VALUES ARE CALCULATED FROM THE QUANTITEES GIVEN BY THE AUTHOR(S).
ANGLES ARE IN DEGREES; CM AND LAB ARE CENTER-OF MASS AND LABDRATORY SYSTEM; E# = CM ENERGY.



M2: U.3355 GEY
M3: §,9383 GEV
M4s GaTEHED GEV

C522

i GAMMA + NEUTRCN ——> PRCTON + RHC-

TOTAL CROSS

109

SECTION

(D SIG/D TIX(S—MRk2)aD

[K > 1410 GFV}

REF

L3
103
3
102
103

[CONTIMUED]

MI) BARMNEGEY ®#2

K E# S1GMa SIGMAR [ S—Me#Z|ak2
GEV GEV MU BaRM MU BARWAGEY®#*2
L.10 = la4D 1.79 3 <400 *=.400 2ell +=2411
1.40 = l.80 L.94 g 1.80 +=1.80 6743 ++15.5
l.8B0 - 2,50 2419 3 3.00 *—1.40 4542 F=21i.1
2. 90 = 3.50 2+52 2 k.00 +— . 850 2942 ¥-24.8
3.50 = 5.30 2.97 3 .800 +=4 6040 4Ha2 *=36.1
C522: GAMMA + NEUTRON —~» PROTOM + RHC- IK > 1.10 GEYI
¥2: 0.9395% GEV
¥3: D.9383 GEV
K42 0.T650 GEWV
OIFFERENTIAL CRCSS SECTINN
K Ex* =T THETA (MESDND o SIG/D T
GEY GEV GEVE®2 cm LAB MU AARN/GEW®+2
LadQ = 2.50 2046 3 040 -
041500 et 3 550 +~2.00 5B8.0L
g 00,1500~
03000 W wmmemem mmeee T Ba90 =240 T2.7
3 0.3000-
0.5000 ————- —_—— T 5.80 +=1.90 61.1
@ 05000~
0.7000 2 —==m== —mee- 3 3a50 +-1.89 34.9
& 0.7000-
Ce2000 - —m——= & 3,40 +=1a50 35.8
3 0.+5000-
L1000 —————- m——— 3 2«20 +, 700 23.2
=1.50
2 Lled000—
1.5000  —me——- —— i «700 L. 900 .48
== 750
# = NUMERICAL VALUE FROM TABLE @ = ¥ALUE READ FROM DTAGRAM

UNMARKED CROSS SECTICMS,

ANGLES ARE IM DEGREES:

Lan? 3 I §
=224
#=20,0
+—19.0
+-15.8

+7.38
-15.8

+9448
=T.30

P = PRELIMINARY DATA
AMGLES AND T WALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHOR{S].

CM AND LAB ARE CENTER—-OF MASS AND LABORATORY SYSTEM;

E% = CH ENERGY.

D SIG/D OMEGA (CMI
MU BARN/STERAD

REF

103
103
103
103
103

102

103
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C532: GAMMA + DEUTEROM --> CEUTERON + RHLC ZEAQ (K > 1.80 GEVI

M2z 3.7527 GEY
F3z 2.7527 GEVY
M43 0.7650 GEY

CONSTANTS AND TOTAL CROSS SECTION
D SIGMA/D T = A¥EXPIB*T) A={D SIGMA/D T)IT=D
IF A WALUE FOR 'C* [S GIVEN D SIGMA/D T = AREXP(B*THCHT#32)

K E* S A R C STG TOT REF
GEV GEY GEv##2 ML BARN/GEY®®2 L/GEV*#2 1/ GEY®hG MU BARN
l.8C - 2.5¢C 5.2% - 5473 27«59 - 32.85 ¥262.004= B3.00 ¥ 21.504- 3,50 = —===—- T.58+~ 3.863 102
2.50 = 3.50 5.73 - H.35 32.85 — 40435 #2B3.004+-10%.00 # 23 TUH-  4.60 ——— 9.21%-  5.734 102
3.50 - 5.30 6.35 = Ta34 4035 = 53.86 ¥288.00+= 93.00 # 23.30+= 3.80 — 10,964~ 5.23 102
CHaz: GAMMA + DEUTERON --> LEUTEROM + RHLC ZERO (K > 1.80 GEW) {CONT [NUEDH

M2: A,T7527 GEV
M3: 3A,7527 GEY
M4: 0.T&5Q GEY

CONSTANTS AND TOTAL CROSS SECTION
D STIGMA/D T = pA*EXPIE*Ty A={D STIGMA/D TIT=0
IF A VALUE FOR 'C" [5 GIVEN D SIGMA/D T = A®EXPIB#THCATHEZ}

K E* S A B C SIG6 FOTY REF
GEVY GEY GEV#42 0/ H D/ H D/ H n s d
4u4B 691 47.71 d 3a08+- Jul5 — — 85
6,06 T.49 55412 i AeZ2¥- 0.13 e —— BS
Ta0 a.16 Ghe €2 & 3.504- 0.20 B5
Tabll .43 71.12 & .36+ 0.26 B5
8450 BeB2Z2 T7. 88 2 Asls+— D.17 as
C532: GAMMA + DEUTERON --> DEUTEROMN + RHC ZERC tk > 1.806 GEY? (COMT [HUED?}

M2: 3.752T7 GEV
K3z 3.7527 GEV
M4z 0.T65C GEV

DIFFEREMTIAL CROSS SECTION

K £* -T THETA {MESON) D SIG/D T D STG/D DMEGA {CM) REF
GEv GEV GEVH®2 (o] LAR MU BARN/GEV##2 MU BARN/STERAD
1,80 - 2.50 Se46 K 0.0 -
00200  =—mmee smee Wot22. e 102
# 0.0200-
BeU&00  mmmmee e ¥ w20, mmmmmee— 102
¥ 0.0400-
Ga0600 —m—e—- ————— W 944 =204 mmmmmeee 102
¥ 0.0600-
C.0800 W —-mem oo ¥ 56.0 +=15.6  memm———e- 102
# 0.0800-
C.1c09Q e e # 384 +=11.7 e 102
¥ 0.1000-
0s1200  ——mee — ¥ 19.4 9,40 B 102
¥ 01200~
Gal00 e ———— W O15.7 +=ta90 mmemmeemee 102
¥ 0.1400-
0.1600 ————- —— ¥ 16.0 +=8,00 00 memme——— 102
¥ 0.l800-
Ga1800 e # 15,8 +=T1.90 —————— 102
¥ 0.1300-
C.2000 — — ¥ 3420 +=3.20 ————— 102
2.50 - 3.50 6.00 K 0.0 -
Ge0200 ———— e ¥ 257, ——e 102
# 0.06400~
G.0600 = et 4 97,9 +=23.1 —_— 102
# 0.0600-
0.0800  —-=——- —_—— LI} =234 e - 102
W 0.0800-
0.1000  ---m-- —mee- W 2441 +=11.7 ——————— Loz
# 0.1000-
1200 ==mmmm e ¥ 12.5 +-B.7U —————— 102
# 0.l200-
(1400 —==—==  ————e # 170 +=9.90 Rt 102
# 0.1400-
L1600 -mmmmm —meem k L3.0 +=T.50 ——————— 102
# = NUMERICAL VALUE FROM TABLE # = VALUE READ FROM DIAGRAM P = PRELIMINARY DATA

UNKARKED CROSS SECTIONS: AMGLES AMD T VALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHORI(SI,.
ANGLES ARE IN OEGREES; CM AND LAB ARE CENTER-DF MASS AND LABORATORY SYSTEM; E# = CM ENERGY.
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C5322 GAMMA + OEUTERON --> DEUTERON + RHO ZEROD {K » l.80 GEVI {CONTINUEDH
M2: 3,T52F GEW
M3: 33,7527 GEV
M4: 0.T650 GEV
DIFFERENTIAL CRO5S SECTION
K E* ) FTHETA {MESON) o SIG/D0 T 0 SIG/D OMEGA (M REF
GEY GEY GEVES2 CM LAB MU BAANSGEV®®2 M+ BARNSSTERAD
2450 - 3.50 b.00 ¥ 0.1500-
0.1800 —_—— ——— ¥ 9,10 =400 e 102
# G.lA00~
0.2000 B e #12.2 +-8,00 0 mmrmee—— 102
3.50 - 5.20 4T N 0.G400-
U.0400 ——= = K 96.8 +=23.4Q e ———— 102
# 0.0600-
Da0G8ad0 Smm——— emeee 4 53.1 +=17.1 ———m—ee o2
# 0.0BD0-
0. 1000 m——— —_——— ¥ 41.0 +=14a2 e —— 102
# 0.1000~
01200 2 ——omem meeee ¥ 15.9 +=la.l  —mmm—— 102
# 0.1200-
0.1400 semmmm e N 2148 +=10.2 —————em— 102
¥# 0.1400-
0.1600 -=-——m ———— ¥ 7-00 +-5.60 ——rm—— 102
¥ 0.16Q0-
0.1800 W ==e=mm e # 4,00 +=4,10 e 102
# 0.1800-
0.2004Q —————= _— 4 8.00 +=G.40 0000 =mmmem——— 102
600 T.69 ® 0.0070 1.34 6440 2 3954 +-23.0 «104E D4+-61.5 a5
d 0.0180 2447 L.189 4 342 +=26.0 Sl4a +—69.5 85
i 040520 4attQ 2122 4 183, +-21.0 489, +o5bal 85
& D«1080 643 3,099 A 91a.5 *=6,10 LT +=16.3 a5
? 0a1754 8,22 3.945 i Blel +-3.50 137 +—9,.35 B5
d 0.2700 li}e 24 4944 g 21a1 +=2a40 56+ % =641 85
Ta60 B8.43 T 0.0080 128 « 56058 a 40T +=-133.0 «146E D4+-118. ;1]
¥ 0.0150 2.06 =3052 2 309. +-21a0 «L11E O&t=T5.3 a5
i D.0320 2.98 1.313 & 209 +-13,0 T49. +—4b b BS
d 00500 31.76 1.657 @ 177 +=11.0 534 . +=39. 4 B5
& U.l020 Segl 2,386 2 106. =T 40 380, +=26.5 as
% 0alT40 7410 3.128 i 527 +-4.10 189. =147 a5
i 0.2640 B.T76 1.862 i 27a2 +=2. 20 AT.5 +-T. 8% 85
d 0.3750 16445 4,612 d 1la2 +-1.20 40al =430 a5
£532: GAMMA + DEUTERON -—> CEUTERON + RHC ZERD LKk > 1.80 GEVI {CONTTNUEDY
M2: 3.7527 GEV
M3: 3,7527 GEY
r4: 0.TH50 EEY
DIFFERENTIAL CRDSS SECYION IT DEPENDENCE)
2.00 GEV £ K < GEV T.od
=T K E* 5 D SIG/D T REF
GEV#H%2 GEY GEY GEYH*2 MU BARN/ GEWk*2
@ 0.0070 &.00 T+69 59,12 i 395. +-23.0 a5
a 0.00BQ Tah0 8443 Tral2 @ 4UTa +~33.0 85
¥ 0.0 - 0.0200 2,50 - 3,54 5,73 = £.35 32,05 ~40.35 & 257« 102
i 0.0160 Tab0 Ba43 Tl.12 4 309a +=21.0 85
i Q.0180 &.00 Tah9 59.12 3 342, *=26.40 a5
D Q.0320 T«60 Ba43 Tl.l2 i 209. +=13.0 a5
¥ D.0400 - 0.0600 2,50 — 3,50 5.73 = 6,35 32,85 -40.,35 # 97.9 #=23,.1 102
W oUL040G - 0.0600 .50 - 5.30 Ea8 ~ .34 40.35 ~53.86 # %96.8 #=23.0 152
a 0.,0500 T+.60 B.43 TlLa12 g 177» +=11.0 B5
@ U.D520 Ba0D T.69 59s,12 a 1683, +=21.0 as
¥ 0.0600 — 0.0800 2450 - 3.50 SeT3 = ba25 32.85 —40.3% # A8l.2 ¥=33.4 102
¥ 0.0600 — U.0800 32.50 - 5.20 be35 — T34 40435 ~53.86 # 53.1 +—17.1 a2
# O.0BQ0 — G.1000 2.50 - 3.50 5473 = 6£.35 32,85 -40,35 ¥ 24,1 +-11.7T 1c2
# 0.0800 - 0,0000 3.50 - 5.3C 6,35 = T.34 40,35 ~53.86 ¥ 41.0 +=14.2 102
A 0.1020 T.60 8.43 71.12 2 106 =T 40 as
& 0.1080 &.00 Tab% 59.12 g 9.5 +=6. 10 85
# 0.,1000 — 0.,1200 2.50 = 3.50 5473 = 6438 32,85 -40.35 # 12.5 +=B.T0 102
§ 0.1000 - Du.1200 3.50 - 5.30 6,35 = Ta34 40G.75 —53.86 # 35.9 —14.1 102
# 0.,1200 - Q.1400 2.50 — 3,5C 5.73 = £.35 32.85 ~40.35 & 170 +=9.90 102
¥ 0.1200 - 0.1400 3.50 - 5.3G 6,35 = 7,34 40.35 -53.86 N 21.8 +=10.2 o2
# 0.1400 — 0.1600 2,50 = 3.50 5273 = 5a35 A2.85 -40.35 A 13.0 *=T7.50 nz
¥ 0.1400 — 0.1600 3.50 - 5.30Q 535 = T.34 40.3% —-53.856 A T.00 =5.60 g2
¥ 0.1400 - G.1800 2.50 - 3.50 9«13 = 6435 32.85 -40.35 ¥ 9.10 +=£6.00 102
4 0.l600 = G.1800 3.50 - 5.30 6435 — Ta34 40,35 =53.86 ¥ 4.00 +=4.10 102
& UalT4y T=60 .43 T1.12 2 52.7 =4, 10 as
i 0.1750 £.00 T«69 59.12 T 51l.1 +=3.50 as
# 0.1800 - 9.2000 2,50 - 3.50 5473 = 6435 32,85 -40.35 ¥ 12.2 +=B.00 o2
# 0.1800 - 0.2000 3.%0 - 5.30 6,35 — T.24 40,35 -53.88 ¥ B.00 +=hehl 102
2 D.2840 Tebl B.43 Tl.1l2 8 2%T.2 +=2,20 65
a 0.2700 600 T+69 59.12 a 2lel =240 -]
a4 0.3750 Tab0 Be%3 Tlel2 i 11.2 +—1.20 :1]
¥ = NUMERICAL WALUE FRCM TABLE 3 = YALUE READ FROM DIAGRAM P = PRELTMINARY DATA

UNMARKED CROSS SECTIONS, ANGLES AND 7 YALUES ARE CALCULATED FROM THE QUANTITIES GIVEN BY THE AUTHORIUSH,.
ANGLES ARE IW DEGREES; CHM AND LAB ARE CENTER=-OF MASS AND LABODRATORY SYSTEM; E* = CM ENERGY.
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C535: GAMMA + DEUTERON —-> GEUTERON # PHI (K > 6.25 GEV)

M2: 3.7527 GEY
M3: 3.7527 GEv
P4t L0195 GEV

TOTAL CROSS SECTIDN = NO DATA TO BE LISTED

DIFFERENTIAL CR{OAS SECTION

K E* =T THETA [MESON) D SIG/D T D SIG/0 OMEGA (CM) REF
GEV GEWV GEV*%2 CM LAB MU BARN/GEV*%2 MU BARNSSTERAD
6,25 781 § 0.0072 ¥ Le00 -0 F l4.2 +-1.00 194 +=2.77 108
8.25 8,72 $ 0.0041 ¥ Q.00 =0 N 13.9 +—. 600 54 .4 +=2,35 108
¥ 0.233Q 782 3.314 ¥ 2.25 +=-.150 2.8! +~. 587 108
C535: GAMMA + DEUTEROM --> DEUTERON + PHI 1K > 6.25 GEVI (CONTTINUEN)

E2: 3,7527 GEV
F3: 2.752T GEV
K4: 140195 GEV

DIFFERENTIAL CROSS SECTIGN: RATIO DEUTERIUM TO HYDROGEN

K E* =T THETA [MESON} D sIG/D 7
GEY GEV GEY#w2 CH LaB D/ H REF
Ge25 T.681 5 0.0072 G.00 »0 t 4400 +=1.00 108
d.24 B.72 $ 040041 0,00 +0 $ 3.05 =200 108
¥ 0.2330 T.H2 3314 # 1.5T +=.1540 108
¥ = NUMERTCAL VALUE FROM TABLE d = VALUE READ FROM DIAGRANM P = PRELTMINARY DATA

UNMARKEC CROSS SECTIUNS, ANGLES ANC V VALUES ARE CALCULATED FROM THE QUANTTITIES GIVEN BY THE AUTHORIS).
ANGLES ARE IN DEGREES; CM AND LAB ARE CENTER-OF MASS AND LABORATDRY SYSTEM; E* = CM ENERGY.



CliG

Cl26

C130

coLi

Cll11

cllz

Cl13

Cll&

Cl15

Cillé

c1i7

£121

claz

cl123

C124

€125

Cl3i

c2il

c21z

cél3

calLl

Csl2

Cala

C5l5

Cals

IMDEX OF REFEREWCES BY REACTTICN

1i3

HEFERENCES FOR REACTIONS FOR WHICH DATA HAVE BEEN CUMPILFD

A = ALL REFERENCES

GANMA+PRCYCh= TCTAL

GAMMA+NEUTROK= TOTAL

GAMMA+DEUTERCN= TOTAL

PRCTCh COCMPTCN EFFECT

GAFMA + P

GAMMA + P

GAMPA + F

GAMMA + F

GAMMA + F

GAMMA + P

GAMMNA + P

GAMNA & N

GAMMA + N

GAMMA + M

GANMA + N

GAMMA + N

CAMMA + O

GAMMA + P

RANMA + F

GAMMA + P

GAMMA + P

GaNMEe + P

GAVMA + P

GANME + P

GarKA + F

= N + PI+

= P+ PID

= N®QL123&) + PI+

= N##+#{123at + PIO

= N + PIO

=P + PI-

= h4=11236) + PI+

= N#a011236) + PIO

= Ne# (1236} + Fl=

=N+ N + Pl+

= SI6GMA+ + KO

= SIGMAG + K+

= LANADA + K+

= N + RHD+

= P # RHOC

= ¢ + OMEGA

= P + PHI

= N¥++{123E4 + PI-

h(1236)0 & RHO+

B

T2y
T2

112,
1L24

104,
112,

154
15,

Gy
119,
18,
229,

6'
180,
by

28,
28,

REFERENCES wHOSE CATA ARE INCLUDED IN THE COMPILATINN

79y
79,

134,
134,

112,
134,

147,
L47,

&y
121,
21y
230,

13|
231,
23,

36'
36,

10l
101,y

134,
166,
Loty
13,
1556,
2y
262y
23,
its

124,
126,

112,
112,

16Ty
167,

16,
1T6,
ELT
a7,
4T

155,
184,

HO DATA AWAILABLE

12,
160y
284

1y
145,
5y

28,
28,

L3C,
130,

b,
44,

4dy
126,

28,
161,
ELT)
S
146,
18,

¥

62,
63,

126,

31,
117,
&5,

L2y
239,
154

137,

LI
Gy

32,
L78,
6T
18,

28y

B3,
B3,

NO NATA AVATLABLE

100,
126,

44y
44y

Ly
14Q,

l&,
lay

3y
224y
3

126,
eby
66,
50,
22'
22,

T

T

B3,
B3

100,
27,
27
14,

Léy

4l
F2,

16y

la

NO DATA OWAILABLE

8y
Lld,
By

124
25y

13,
28

100,
100,

11,
135,
1,

13,
28,

28,
4l

Ll&,
1l4,

12,
136,
24,

25,
G4,

31,
G924

137,
243,

13,
L3237,
284

284
107,

41y
LED)

2473,

L1S, 133, 134, 209,
115, L33, 134, 209,

163, 169y 170y 171,
le9, L70, 170y LT2»

21y 24, 34y 39,
182, 184, 210, 229,
319, 44, &b&; B5iy
47, 53y 63, Gi,
S3, 64, T0s Tls

184, LBb, 212,
217,

A3 36, 63, 65,
184, 186, 206y 212,
B2y 94, 105, 107,
19, 28y 29 31,

29y 49y  Ghy G4y

115, 11&s 117y 118,
116, 118y LSTy 182,

42y 4By 55, 92,y
100+ 106y 111y 1274

224 2Ty 4ly 42,

224 2T 45y 92,

264+ 28y 33, 30,
13R, L56, l&ls LBH,
38, T3s THs 85,

Ay 6iy Thy T8y
1Tl 213,

52y 56y Bly T3,
107, 1084 137, 140,

172,
173,

fby
234,
53y
70,

Ta,

57,
114,
&9,

B0y

1224

100,
202,

45,

100,

61y
2uQy
T4

G 4

Thy
211,

L73,
174,

Gbry
2424
Ghy
Tl

L13,

az,
124,
Sty

i3 B

157,

10&,
2244

4hy

1064

65,
222,
107,

107,

Th,

T4y
225,

S5ly

BT

Tay

137,

Ry
155,
B4y

90y

182,

111,

554

111,

T2,
114,

114,

100,

2264
227,

63,

105,

8%,

148,

105,
159,
B0,

95

127,

32y

127,

Tée
Llé,

140,

107,

227,

-1- 7%

119«

tLl3,

149,

107,
L60,
Bl

L13,

142,

100,

2024

TTs
L35,

158,

L08,

TS

1564

LL5y

2314

Ll%,
177y
0y

131,

202,

106,

224,

T8,
136,

200,

137,

87

176,

120,

126y
L8B4y
954

137,

224y

111,

A5
137,

213,

140,

49,

182,

137,

143,
212,
113,

235,

127,

ELY

134,

1624

105,

184,

148,

155,

131,

L1424

107,

158,

163,

115,

210

149,

159,

137,

202,

10,

211,



C517

c5la

£521

cszz2

£532

C534

£535

Ml

2

N2

h4

NS

k&

N

LY:]

h3

CaMMA + P

GAMMA +

o

GAMMA + D

GANMMA + N

GarFa + L

GAMMS + [

GAMKA & [

PICN PAIRS

N®{12361+ + RHOO

=N#{1236) ¢+ + RHO=-

F + b + RHOD

P + RHC~

N+ RHCO

C + CMEGA

0 + FFI

REFERENCES FOR

CFF HYDRGGEN

HULTI MESON PRCOUCTICN OFF H

PARTICLE ¥IELD OFF HYDROGEN

¥YIELD CFF CCMPLEX MUCLE!

VECTOR M,.PROCLCH COMPLLHUCL.

SEARCH FCR NEw PARTICLES

PRIMAKCFF EFFECT

PHOTOOTS INTEGRATICA ETC.

TEST OF dE

L

Al 100y Lidy 243,
a: 100, ll4a, 243,

Az 49 94y LOO, llé4,
Bz 49y lO0GCy Ll4y E40,
LE 102, 185,

B: 102,

Az 103,

Bz 103,

[H 85, 102, 104, 185,
B: B5y 1024

Nl DATA4 AVAILABLE

fe 85, 108«
At 1C8,

REACTIONS WHICH HAVE NOT

B 99 1ly 12,
BS5, B9, 4, 100,
178y lAb6y L2224 225,

12y 13 25, 28,
132, 140, 143, 154

12, 20, 35. 48,

2y 20y 40, 504
206Gy 2324 236,

30, 28, H2:¢ OUy

9y 1Gs 35y 554
216,y 217, 21d, 219,

Ly LT: 43,4 128,

1431y 165,

150, 187, 184, 189,
235y 237, 241,

114

140,
243y

243,

HFEN COMPILED

13,
107,

31,

205,

L2}

5T

a8

58+

E34y

190,

26y
L0,

33,

Boy

B&,

Héy

59y

L9i,

28,
P14,

Gl

HH 4

91,

93,

65,

1924

32,
L2&,

424

101y

Thy

QI

FH,

183,

EEN
135,

49

L25,

97,

109,

137,

194,

ELN
136,

al,

Lédey

124+

110,

139,

195,

18,
138,

63,

179,

132,

123,

151,

146,

61y
143,

Téy

181,

1424

129,

153,

1597,

65,y
153,

T8,

LG4y

Llaby

201,

154,

138,

69,
155,

TG,

186,

1524

208y

154,

199,

T7,
158,

B9y

205,

L75,

220y

203,

200,

T8,
159,

EEN

223,

179,

2214

208,

207,

T9s
1604

[ Relvr

L1al,

2224

214,

214,

a2,
161,

1lé,y

1813,

2148,

215y

233,



1, Photoproduction end neutrsl decay medes of the etm particle
Bacei C,, Mencueeini ¢,, Pensoc G,, Querzoli T., Salvini O.,
Silvastrini ¥,, Wettenherg A,

Phys. Hev., Letters 11, [1363} 37
Reacticns NT, C1143;" Tor new resulta ame Raf, 29 Freacati

2, k" meson photoproduction fram ceomplex nuclel
Sadoff A.J., MeDaniel D,D,
Phye, Rev, 333 {1964) B 1200
Reaction Mb Carnell

3, Polarizetion of A® from photoproaduetion in hydrogen
McDehiel B.D., Joes F,, MecLee¢d D., Riechart S,, mnd Lipey D,
Phys. Rev. lettera 4 {1560} 23
Reaction C213 Cornell

Polarization of 4% from photeproduction in hydrogen
Thom H., Gabkathuler E,, Jenas E,, Mebaniel B.D.
Woodward W.M.

Phyn, Hev. Lettars 13 (1963) 433

Reaction €213 Cornell
+

L, Photoproduction of * mesouns from hydrogen near threshold

uping liquid hydrogen bubble chamber

Amcoli 6., Goldwasser E,L,, Kruse Y.E,, Simpson J,, msnd

Svenaon W.F,

Giens Cenference (15631 P, hWBS

Reaction ©111 Illineis
5, Pactepraduecticon of the eta memon near threshold

Deleourt Buy, Lefrancocis J,, Perez=¥-JTorba J.,F,,

Walkar J.,K,.

Phyeips Lettars T {1863 215

Resction C116 Draey
6, Photeproduction of m mesena between ,% - 4, Ge¥

Alvarez R., Bar-¥em Z,, Xern ¥,, Luekey D., Oaborne L.2.,
Tazzari 5,

Fhye. Fev, Letters 12 (1964} TOT
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Stanford

SLAC

Tokyo

Tomsk

Accelerator

Svynchrotron 2.3
Synchrotron 6.3
Synchrotron 1.5
Synchrotron 2.1
10
Synchrotron 7.5
Synchrotron 1.1
Betatron .3
Synchrotron .3
Synchrotron 5.0

Linear Accelerator
2.0

Linear Accelerator
1.2

Linear Accelerator
20

Synchrotron 1.3

Synchrotron 1.3

GeV

GeV

GeV

GeV

GeV

GeV

GeV

GeV

GeV

GeV

GeV

GeV

GeV

GeV

GeV

Location

Physikalisches Imstitut
der Universitdt Bonn
D5300 Bonn, Germany

Cambridge Electron Accelerator
Cambridge, MA 02138, USA

California Institute of

Technology
Pasadena, CA 91109, USA

Cornell University
Laboratory Nuclear Studies
Ithaca, N.Y. 14950, USA

Deutsches Elektronen
Synchrotron
D2000 Hamburg 52, Germany

Laboratori Nazilonale di
Frascati del CNEN
Frascatli (Roma), Italy

University of Illinois
Urbana, IL 61803, USA

Lebedev Physics Institute
Academy of Science
Moscow, USSR

Daresbury Nuclear Physics
Laboratory
Daresbury, Nr.Warrington, U.K.

Ecole Normale Superieure
F91 Orsay, France

High Energy Physics Laboratory
Stanford University
Stanford, CA 94305, USA

Stanford Linear Accelerator

Center
Stanford, CA 94305, USA

Institute for Nuclear Studies
Tokyo University
Tanashi, Tokyo, Japan

Polytechnic Institute
Tomsk, USSR
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