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ABSTRACT

Three works arcund the L3 t physics were done by the author: »

The first is ¢/ » separation. Based on the analysis of L3 calorimeter beam
test data, “key” cut was introduced , and was found to be very powerful to sepa-
rate ¢ /n in the energy range above 10 GeV, while A cuf is good for that below
i0 GeV. Thus, in the Energy range from 4 to 20 Gev, ¢/ n  separation is better
than 94% .

The second is-a program for Energy Flow analysis, While ¢ * ¢ ~ collide,
the energy will not disappesr. along with the nowly produced particles, the energy
flows away from the colliding point, and is absorbed and read oui by the
detector. The program is aimed to separate particles, and to optmize the enrgy cal-
culstion of the par(ibles. Mainly, the program is for © physics, but it also serves
88 a bagic software for Bhabha, Di~muon and hadron physics, In the program,
outomatic angie opening and closing machnism is introdeced to match
sub— detector tracks. The parameters used in the machnism was optmized by
Monte Carlo hadron events, Beam test results are used to identify particles. The ef-
ficiency of identification is improved with the help of monie carlo events and the
computer scanning of the real events. The enrgy of a particle is calculated based
on the beam {sst energy caliberation, then optmized by fitting the total energy of
the real events to the beam energy. Thus, the efficiency of particle ID is better
than 95% and the energy resolution for real Bhabha events is 1.9% and that for
real hadron events is 10.9% . The program was accepted by the L3 Collabora-
tion, and was released to the 1.3 users,

The last and the major one is L3 © physics analysis itself,




‘ Using the data recorded by the L3 detector at LEP during the 1990 running
B period, corresponding to an integrated {uminosity 5.5 pb~{ as well as a large
amount of Monte Carlo data, an e¢/u/h identifying scheme is introduced. Based
on the final state particle iden(ification, 2669 events were selected as © events,
Through carefully studing of these events, the < topoldgical branch ratio was
found to be as follows:
I prong: 86.25% + 1.25%(stat. ) + 1.58(sys. )
3 prong: 13.66% £0.51% £ 0.77
5 prong: 0.09% +£0.05% +0.04%
and exclusive brach ratio:
e 171.7% + 0.6% £ 0.6 % -
u 17.6% 4+ 0.5% £ 0.5%
hadron  653% +1L.1% + 1.0%
From the measurements of the cross section of Z°~7*, ¢~, we found;
I,,.=83.20£298
This result is in favour of lepton universality, comparing with T y In
measured by the L3 experiment.
U ing the measured cross sections and asymmetries, the effective vector and
axial vector coupling constants of the Z ° to charged leptons are obtained:
~ 0.063 + 0.023
- 0.498 4 0.004 .
The primary results of the asymmetry of polarization are also given;
T~y ¥ A=~—0,128+0.184
T VY A= —0.2274+0.168
T— TV A= —0.245+ 0,225
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1) e+te-—~hadrons ¥R if:
v/ s(GeV) | Nevents L(nb™) o tot (nb)
88.224 1776 394.5 4,51 011
89,227 3841 455.5 | 8.47 0.14
90,221 6125 366.2 | 18.54 0.256 |
91,225 | 83835 -2791.5 30.31 0.12
92.217 8637 - 401.4 | 21.62 0.26
93.221 6368 519.7 12.33 0.16
94,215 3915 481.8 . 8.17 0.14
Totals 115087 ' 5469.6 . -

2) - ete-—two muons KifH:
vs(Gev) | Nevents | L(nb™ )| otot(nb)
88.224 56 379.0 | 0.363%0.035
89.227 g1 419.2 | 0.381%0.040
80.227 196 - 359.9 | 0.851+0.068
91.222 2388 2812.9 | 1.479%0.030
92.217 235 -~ 387.9 [1.152%0.071 |
93.221 144 503.1 | 0.503%0,042
94.215 113 484.4 | 0.441%0.038
Totals 3245 | 5346.4

3) ete-—two muons HUE TxERi%:

v s(GeV) Afb |
counting likelihood

88.224 | -0.410+£0.13 -0.440+ 0,13
89,227 | -0.020%0.12 -0.030+0.11
90,227 | -0,130*0.076 | -0.,144+0.077
91,222 0.014£0.022 0.017+0.021
92.217 0.100*0.066 0.106 £ 0,066
93.221 0.031+0.090 0.130+ 0,093
94,215 0.122+ 0,098 | 0.164+0,.098
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4) ete-—ete- B

v s(GeV) | Nevents | L(nb") ', o (nb)
88.224 | 123 3811.4 | 0.298+0.028
89.227 | 243 468.0 | 0.508+0.033
90.227 | 303 360.6 | 0.818+0,047

91,225 | 2929 2001.3 | 0.965+0.018
92.217 | 267 13992 | 0.637+0.040
93.221 | 207 507.2 | 0.386%0.028
94,215 | 103 489.7 | 0.170£0.019

Totals | 4175 5507.4
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Tau Polarization from Electron Spectrum
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Tuno,lorizqtioh from Muon Spectrum
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' Tau Polarization from Pion Spectrum
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EXBITHARE LIXRAK A AL, Honte Carlo BHAKK.
WO, RUT e/u/h HFEHOHE, AERTFENOER L, F
R BWHKSBE, BET L3 TRA 2° - o BOMERRE, A
XAARE, 26690 MEPIBEN T, BEMA, B
TR TR |

I Prong: 86.25%+1.25%(%it) + 1.58% (% %)
3 Prong: 13.66%%0.51% * 0.77%
5 Prong: 0.00% +0.05% + 0.04%
e, M, h HFLA: |
e 17.7%%0.6%+ 0.6
uo 17.08+0.5%+0.5%
h  65.38+1.1%+1.0%
1°—~7T+, T- ISR E:
[3r=83.20+ 2,98 MeV |

HH,5 L3 REFFUEN Ge. Luft, EEEAEASER KM,
R, XX 5T BIE M. | -

BRTBES T BHGNEF BB RTREANMUS, B85 &
MR BAR P RBEET:

9,=-0.063+0.023
9,=-0.498 + 0004 |
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(1) Rev. of Particle Properties. Phys. Lett. B-vol. 238 (1990) 1-516.
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( JTYPE>2 ), u&tn—: BT Jet By Eh vs Rb piot B. %% Eh ¥ |
Biet 8T RS, Rb=Eb/(Eb+Eh), T Eb % BEORE. M 2 HAX
35‘]‘#?’5‘75 jet B9 Eh v.s. Rb plot A,
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BB EHAHK 4 T8 jet (JIYPESL,2) i, 6H— £ punch

through MF. B 3 WBEHHRE BT £&, WA K T HE 8 ot

R uTREERS Gcal/pHHHE, KRgH L THDR. B BNTHEAR

EMGAHE. Bcal MELBOKE. 58 LTREEMENDR.

WL EEA TUAHBELTHORNBGRE:

#F JTVPE=1,2 : Beal/p <1.2 BuFd;

% F JTYPE>3 : Eh<5.0 Gev and Rb<{0.2 Gev EtWELTF.
f Monte Carlo FFSLAL,XHH cut #4, EREENT BHELRAS
HuF 8 jet #,HMuTE 96.88 (Fit@BELM jet), BF H3.28.

§6.2.2 e HYSH e 3 W S

o/m HMEERMEFAT EIMA. FUEXFEEWFH, 0 v EETRE
BT FRE m, BHo, al, k §. KF oMl BTUREA P2 HLA
%F. EHTHREEEANE, KRN OTHREBBe. 55,3 TGO &0
WU E 2GR IRGFELREHR SRR AFTA EXDEENLES
TR B H IR, TERANRE R0 IR B
PR AR, KRR 0, BEHABANHLTR, REUTHT
wEFRATE: | ' "
1) Eb<0.5 Gev or Rb<(0.9 mz::%%%:] |
2) # Eh=0. and i;Eb<,.4"Gev'lT~T:' ~

A0 and DR2<0,0011 Enar;
3) % Eh=0. and Bb>4 Gev Bf:

R9>0,98 and A $<0.025 # CEXS



) & Eh>0. B
© R9>0.995 and A ¢ <0.015 and DRZ
- .

Eb ﬂs BGO st &, Eh %E?iﬁ%ﬁﬁéi.'

Rb*Eb/(Eb*rEh) B
R9=E9/E25;
© A=|Ptec-2+Bb | - | Ptec-Eb|
b mAAT 1w
"bnzszma(ni/ni)né/etot

.91,

<0.0008 EHRETF;

)/m ’

Rz DRZ‘%@‘

m SﬁT,PﬁﬁBGOE%q:B?ﬁ!#i‘U Eliﬂmﬁﬁﬂﬁ% i #&&%B@i‘é
BRERE P amm i Ri Blﬂ?iii&f*?‘]’ﬁ}iﬁﬁﬁiﬁm ﬁ’!‘iﬁ@&?

ﬁ!&‘ﬁmﬁﬂﬁﬁg
- Aé=| & (TEC)- ¢(BGO)]
¢ ('mc)famc&ﬁﬁua‘seowaﬁ SLH,

t

é (BGO)?EBGO‘P&!TK‘U( Center of Gra\uty, COG)B@)¢%$B
e -—'ﬁQ%'ﬁT? i BGO, E# X% Eh=0 &K Rb=1l. B 6 73 Eh=0. B
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MO 5 AR DR . BT BAG, BE A R, HQ%EFOEEMG
Gevit B9 AHHELE 10 E 13 AIALHRX S HHE,
BRI AN TRERS T BALERAN o 0 jou 7. BB HC,
R o & OLOECRHBEERN jer), BF S2.11.

§6.2.3 7 Bk
3 — &#@n&%}%?ﬁ%*&%ﬂ&%ﬁﬁﬁﬁxaﬁ {Eﬂﬂﬁfﬁﬁﬁ-‘%p,al
E K RU,BMEXRER. RAEM SPSS ,3:2",(2);3%!2:5}2’».yyﬂﬂ'Fi&ﬁf'F-
8 7 M B
1. Nbmp, jet # bump H9IK.
2. Eb £ e

3. Eh

4 Rb

5. R9

6. Aep |
Aep=Ptyecy-E'cal'k’, a
Beal HEMBEE.

7. A | k

8. DR2

9. Rmino=mino/majo
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~ mino i ma jo B’Jﬁ)(ﬂﬂ[ﬁ 14 ﬁﬁz]“,& BG() E%F‘i?]‘#’ ﬁ?.?‘l" /i"?iﬁ,
fﬁf&ﬁ#&&%ﬁ%ﬁ&ﬁ”ﬁﬁmﬁﬁ&%ﬂ%ﬁ* ews maJo wHE:

§

. 1 "'B@C’f H&\j
' //EN\ 1
’ | | o TIECR)
{ , , MQ_}O Ma)(sx «E )
- o et
\\\ ’ ,F‘\‘,“h“ | \ e

Ei B9 MM COG 1 B P B o .
wino BYHEMS najo L.
XM BEBT BN ORE.

10. Ap |

A ¢=| ¢ (TEC)- 4 (BGO) | 3
11. Mass FEME.

JﬁSMO&m:r~ﬁ%&9mt¢%8%8%ﬁA.m1QMH%
'ﬁﬁﬂﬁﬁmT

=-0.808-0. 074‘anp+0 043*Eb+0 027*Eh+1 658¢Rb
-1, 650*R9~0 0015*Aep+0 0086*A ¢+o ou-nxz
+0. ma*mo 140*Hass .
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% 1061 4 e nFF 919 4 £<0, HHRT, ANE 94 AEE,

B -919/1061-86.6% |
FK: 7=894/(919+994)= =51.9% 1 :
m%‘%%%*ﬁ}%:ﬂg% ﬁﬁfﬁ:f‘t*nu Bﬁﬁ&v&?ﬂ ,lﬁsﬂ;&??&%
AUT FERsT: e
FEUuTHEERUE,&H:
| Bb<0.8 Gev, A7 = T8
XM ESE W ﬁ*&ﬁ’%i&ﬂ?&%%t# BGO R'QT%NﬁEﬁ' X
#H’Jnlﬁfﬁﬁﬁiﬁ&Tﬁ GbI%E“JEm MC B’ilgféh“ﬁﬂiﬂﬂ o 5 H 8
rREFEMrR 32.28, ﬁﬁE&%’JHﬁ%B‘Jn’* IFE&ZO 1%

$6.3. zawa@;immw (lineshape) #&
§6.3.1 A/ Bhabha BHAIHELR
ot - 8.1 '

L2 — T+, "L‘L: ,
Vi
Le‘aﬁ €

#1 Bhabha ¥
Z" - e+ e~’

**ﬂ&%ﬁ%&ﬁ%% Tk, Bhatha WOIR < smaa:s:mez&z_~ |
Bl v BEWRE o , HFF ORIHET R, FHEH, KRt
Bhabha 'Eﬁ%ﬁﬁg,»@“’tﬁfﬁuﬁ BGO mmma&iﬂezﬁ

# LU B0t i jeytljs&%*ﬁ&iﬁiﬁﬂﬁ jot, jot2 Kk, 15
B jetl 1 jet2 Béfg% (zH¥) iﬁu&& (Bhabha %:Ha@ Ebgo 43 #i Al
KB TR, ROTUEREA ot 89 BGD #R/AF 0.86Ebea.

Wit~ B — R T EE MR A, EF — B, T
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TTEHELERN e ,ﬁﬁ‘éiﬂfﬁﬁﬂﬁﬂ,ﬁfﬁd‘ ﬁ]ﬁt?‘zﬂ]jumﬁﬁﬁ BGO st &
¥ X4 TH Bhabha B . & 16 288 Ebgo f*%Ei‘EB’Jﬁi’E. W
?I%ﬂfﬁfﬂ'ﬁ]u cut 7% 60 Gev E.

W17 %9 MC SKESHEFHE.

§6.3.2 M u FHUMER | &
BT COREN LT, 1° ~ut, u- SHERT SAHEERAZ .
B8 AuTREEHROMESERGAHE,
19 % BGORRENE 5E KA B,
R M u FEMGERSE: |
p/Ebean < 0.87 and Ebgo>2.3 Gev H#H T
B AuFRBEDE. |
H 20 BT K SRREHNE AN,

R
et

$6.3.3 BT WHIAHKR |
b1 EEH HE AMTE N R BT OEANIXLEAR. T
1° ~ 7+, T- 8 20 $F.FE, TEERETN BT, BF 1° BE
E, BF P03 EKL ¢ SHEAS. 005 LM T REMWART
BH 183, BOKN 5 4. Hit, RINTUERE—A v S H, TEC
WEBEREAST 9. .
| mzlﬁmm¢mbmpnmﬁm §EE$IR§¢¥WM%$ B
UBaET BT BN AR TE BT BRI
Nomp<13 HXT
mzzﬂﬁucsg%awmwemmg;
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§6.3.4 TBEMLE
BEUTEHZ ERT jet:
1) jet @M% EE T, H Ebgo< 0.86+Ebean
2) jet WM %R uF,H p<0.87sEbean
R HuTERBEDE.
3) et MYFRARRAMAF,H Ebgo>0.05 Gev
HEUTHARAOERA T BH:
D | C0S6 | <0.7, 6 ABHGEEDBA.
B i T AR OO ERRE SR RE BGO.
2) BEHH 24T jet, E&?ﬁ 34T jet, BES®H 2 tu jet.
3) Nbmp<\13 and Ntrack<9.
4) 2.3 Gev < Ebgo < 60 Gev.
5) FABAEEN T jot ZEAEHEE (acollinearity) E14° 2
PLXR S T HER RARASEE T HA 0 Bhabha BHIHIN u B .
6) B KA G, R R REOMEATF 6 ns. XN THRFH
BEE.

Nonte Carlo %cif %58, (MR HE0M M4 fF, T BHIBRUES 48,15,
SRS T BPM 215 . Kb Buabha WK 0.46%, REHH
5 L0S, Budpls 0.65 . WAFBANFELERTUGH.

§6.3.5 @{HME | oy 3
5 7 0 2 B i 98 95 4 57 0 B B SK 0o %, 2669/ B9, 3¢ 7 F 5146, 6nb”
RAREBREEN T HERAEE, DG o BRANIK, THE—:



v's

N

L(nB')

Ao |

- 88.224

81.222
93.221

- 89.227 |
90.227 |

182,217
84.215

38

1965
198
135
102

89 |
142

-341.,14
1 408.20
322.84

2744.38

370,30
476,56
482.14

0.228
0,443
0,896

1.457

1.088
0'577 :; .
0.431

0.038
0.048 o
0.077

-~ 0.034
0.079
0.051
0.044

B X

| 2669

| 5146.56

S RERH EMT A

o=

'NI("{_"/‘D-. o

K, e?ﬂ#ﬂ&&. nAEK.

 mwmﬁ§aaﬁﬁﬁm§ﬁ&ﬁammﬁﬁzmunaﬁ{”‘

E*#W}Iﬁﬂiﬁﬂﬁﬁﬁuﬁé’fﬂcmﬁiﬁﬁi ke %&W& ﬂﬂﬁﬁ%ﬁ

e
’ ;1,§§4KEE';’
| ERHH

1;3z; r

o 0.9%

- 2.0%

45’ J.ﬂL__L

ﬁﬂFNﬁﬁﬁfﬁfﬁ B@HC&@J&

#&)L‘T‘&EB’JJE&&‘FF‘[’FEE%ZJ ﬁiiﬂg%ﬁ#iﬁﬂﬁﬁm “IUfE’rHHn‘S ’

B3 R EO R G RE O
REZ—FRRBer oo ~
ﬁEB‘B%’-!ﬁ%BﬂB&M‘F(Bf#ﬁl],ftfﬁﬁéfm%.'ﬁfﬁ':
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Mz=91,181%0.01 Gev * 0.02 Gev (LEP) |
Fz= 2,498 * 0. 018 Gev
Le= 83.20 %298 Mev
%ﬂ%ﬁﬁEHE%ﬁLME@\Rﬁﬁ7ﬂ¢ﬁﬁ%8%t&E&MA¢’E
e R =T :
Tl
 Mhiges = 100 Gev.
| as = 0.115 |
RAEHUAFENSERLEETRORKT.

§6.4. THEMEID L

ﬁﬁxﬁ?ﬁ?bﬁ)iitb (opological branchlng rdtlo) mlm z:ffazaa 1,3
B, 5166 3 2 9 b BT T 3 75K 25 BORL - P O ;

»&MUﬂﬁ&%%ﬁfw&%m&éﬂmﬁi&ﬂﬁmmﬁﬁ%ﬁiw.
(e 19 AMCR SR . b MSERE T © 2L XN W RS BN LR A T,
A T i ey |

RiG=1,2,)E R IR, 38, SRZMe T HAEREROUE 2tk

,Kl-Xe:lg "NJ: o . 9 (1')“

- (G=0,1,2,3,4,5)
(1—1 2,3)

ﬁ*m%&liﬂﬂmém&% J BﬁtB’JMk , | BRI

OMKIRL (51,2,3) . w

i 25 8 33 mazusmwﬁﬁtwnmﬁﬁﬁwm&@Mvm¢ﬁ

lmwﬂmnﬁﬁ&mnﬁﬁ




m |
7 _n,

KninEoE:
| “igNtotf*'BRi
M“ﬁgmt%¢ﬁg "'
Neot=ZNi -
BRIDARIIFERSD.
ERAMRES:

n ML -,

L= T,T'P(Mc) =TT ‘*ﬁ:’,"e

¢F=—lnL

FREZ(Z L i M)

REE:
' 3
?%Bri=1

BB T Bl PR
s
 RTRHS X,

ENMCERESERE:

(5)

6)

@

(3)

4)

. 98,



0.190

e
lprong | 3prong | Sprong

E[0 | 0.806 | 0.104 10,000
11| o007 | 2.583 0.000 |

2 | 0.765 | 0.235 0.000 |

3| 0.116 | 0.883 |7.993-04 |
(4| 0,183 | 0.571 |8.606E-03 |

5 - 0.571 o 0.238 |

ml-az-naﬁoaala-o 875:0.909

(8)

. 89,

ﬁz&fhﬂ‘$%ﬁ§?¥ﬁbﬁ:ﬂ? b‘dlonte Carloéﬁtw‘ﬂiﬂf:%&?ﬁ%z{i]ﬂ‘)%tﬁbh.
AWRXEH, Eﬁﬁé&mviwqﬂ %ﬁﬁﬁﬂﬁ&ﬁﬁﬁso 1,2, 3 4, 5&91;’

jetM &, BR=:
g |0 | 1|2 |3 |4 |s
Tjet$ |708 | 3598302 |654 | 54 b

#;= ﬂsﬁliiﬂﬂ@ﬁ’riﬁﬁ(ﬂﬁéﬂﬁ)ﬂ@) T jet M. 93
A ,§§¥$M%$&m§mﬁﬁm.

ua&mu»m,
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| M FEOEND
REM 0 1 2 30 4| 5
Hmdetst | 2| 60 | 15| 14| 15| o

BESHERE,FFROR,AAEEREUS
Kl=4456,  K2=755, ka,-- 4 |
R QR EBEREORE, 3 AR ERNINITH & (6)R5E X 0FHE &
A, T Pl |
%5

eE% | sxus|gnaes | fages
1 86.25 1.25 1.58
3 | 13.66 0.51 0.77
5 0.08 0.05 | 0.0

Ko B9 %22 2% Fhonte carlo B EMEE , & MM AR 2R AR R

ne ‘

lprong | 3prong 5pr¢ng

%[0 | 0.039 | 0.015 | 0.0000

1| 0.012 | 0.000 | 0.0000

2 | 0.049 | 0.045 | 0.0000

3] 0.000 | 0.025 | 0.0000
(4| 0032 | 0.087 | 0.0088 |
5| 0.088 | 0.133 | 0.0880




§65$t§§%mlhhM%f% |
e EEh e, BEBHEEA—FRe, G FEAERTERA Y, R
&T&%ﬁmﬁﬁ@mMﬁ%)Hﬁiﬁﬁﬁwu&mmTuﬁﬂ5tE§Mm

ﬁﬂxﬁmﬁm;uhMﬁfmﬁ
ﬁt%m&mﬁﬁ o

0.979

- 0.000 2.084

.

m%%mﬁ&ﬁm%mu,
Re:Ru : Rh 0,838 :

ﬁ@Q

0 859

BEELERLE (

e, TR R A

. 100 .

A KK, A %Mﬁﬁﬂﬁ%&%jﬁﬁA N

BEIE 7 (7 SRR T, 78 40 (6) R SCBOFAF &1
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&K
Br % | %it $| R% %
e | 17.7] 0.6 | 0.6

w1700 0.5 0.5

h | 65.03| 1.1 | 1.0

1-e,u,h o

%&m%iiﬁﬁancﬁmﬁﬁ mm%&m&%m§+mm;'

.§+

M C
e M h
|7 | 0012 | 0.011 | 0.023
le | 0.021 | 0.0 0.003
w| 0.0 | 0.232 | 0.004
#|h | 0.002 | 0.001 | 0.010

§6.6. BT HIERINE
ER LR PROBEET /AL HRE:

0 -
A

dcosse £ (14 0570 +§A§L 6‘05:99)

BF— A EHRUNBHERYE SO, RATI S AEMT
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SNENT e  BIRA 63,@2%‘1}& ﬁﬂ%

C0S6 ¢=-0, 0056, >0 m'mmmj

ST B 1R Jotl , HIERBAR jet . 7317&'&@3«135:91.

EEWERTHONMTHE SRR

1) BHEHIEERE AN jet HHREMR, B EN | AT,
2) BHMBEFTHEN 0. |
Z 2660 AW, 1928 THHELUL cut. % (-0.7,0.7)%, 5

COSO e MET 0 sty 8 A/NEE, EMNHF), REHE B), %4 4
xt. WX 1928 BPIHRAERA COSOH R, THRS— |
#t+—
cos(theta) bin
v's - :

- Gev | -0.613 | -0.438 | -0.262 | -0.087 | 0.087 | 0.262|0.438 | 0.613
88.5 6 6 0 1 2 3 1 4
83.5 11 10 8 8 1 10 2 10
80.5 16 18 14 12y 8} 13 17 10
91.5 201 174 | 149 | 126 171 175 | 174 245
92.5 19 25 13 16 14 13 21 17
93.5 12 12 8 12 | 8 8 15 15

2 R R B AU E
L = TTpceoso )™ ¢~ f?(cowa)"/"‘

NiEINE i % WInTeosog
Mimxs i % G
4t Afb m L Bk, TS HRMER




x+=
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vs |88.227] 89.230 | 90.231 91225] 92.221| 93.225
Afb |-0,163| -0.160| -0.117| 0.071| -0.063|  0.086
AAfb| 0.258| 0.139| 0.108| 0.030| 0.086]|  0.117

NEMEERAEAT AL, AERERARTEHAN RSN, FE

WRHERGRER 0.3, FRBWERORENT 015 .

% 2 RELRNDH GRABG) BITRE J BN, Bk, R
MTURE+—RE+= m&%mwﬁga iﬁl‘gvﬁi me AT,

Mt=100 Gev

Mh=100 Gev

Mz=91.18 Gev

I"2=2.50

HURRTREEN,T “Iﬁ-,

| 9»- -0. 063+0 023

9= -0. 498+ 0. 004
MANTHENEEEN 22 EH 1.5.

KR EMAR®E aa 5, ®

B, iﬁ%%#? *m%ﬂ’)ﬁﬁé"&?h&] (4)

MBREEEE 1, 2 BR

EBPHHLRA 1 RL det .
BMBARR 14X BB, FEEX:
C0S O e=-Q sCOSE |

0l 669 MHEBPIBEL, K PHF 50417 7° '&J: ﬁﬁifu
Afb(Mz' )=0.6% + 5.1%

,_Tf#:
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W fe e o 4145

9:,::. ",0\0224 + 0. 04‘64

— - 05006t v-0099

<o

a

BT XEREESE etX HEMHGTHA,,TH:
Afb(Mz*)=5.9%+5.3%
§v= ~0.¢703 2 0.9482 , 51: -—q.4q62:t 0,.09‘?‘1 i

§6.7. BETHEDSWRER A _
 EB-EREGNETE 10 REOTOBAFAME:
| Asheol(-0.7,0.7)
TH T ~er 5,7~y F, 7w w e, 7 R, B T
e u BBESKMR, KEN A WPWAK, 7 RRBAE— KR, E7
WWHD, FEE, EEEERA, TERANLEDSER,
— TR A Y
G FP(r ~)=P(T )=A, BBAHE 5T X, BT LK« WhH a0RT
# o det RAFHTUEM, % 2660 v WU, H T4 o jot, KRMMEL
R BB RERTEE, NS FERTR |

%l%e = - (a(iie) -+ )xLCZe)) Xe =
g_ﬁf thf):‘g "'gzés ’
bao=d-3ze+§=d

E electron e
Epeam

N, AR x e, T8
 A=-0.128%0.181
$ 1t 58 41K 26
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ST .
u%wwsa%%mwuam%&vswmﬁmwsm¢;zktmmm
BRER. EIBELEHonto CarloXc B 4 IE UL #9885 18 B & UL R 2
A -—0 227%+0.168
w%&%MA

1644‘%5&1‘%%‘1‘%% mm&*m&wmlzsﬁ?mm&*& FER:

” “a“‘" ’NGVL{“"}\(ZXTVL 1)]” /ZT&"’ ”,Ebwm
-3 Mo*nkﬁ‘:ﬁjj\x M%)qﬁ:
A=-0.245%0,225

KA B R MEI0FT .

§6.8. Th" ; ,
L #X% o/ st /h ﬁ—?&%ﬂﬂ@&ﬁﬁi m%r$mmx$ﬁﬁ W T WHI
iﬁ&'ﬁ:?&, £ AX MR, 2669 /f-;&ﬁm;&ﬂsc . WA, BHBEISX
%ﬁ:‘ | | ; V;k :

1 Prong: f86.25%&1.25%(%&).+.1.~58$(§=%)‘ o

3 Prong: 13.66%%0.51% 0.77%

5 Prong: 0.095 £0.05% + 0.04%
T LR '

I Prong: 86.13%%0.33%

3 Prong: 13.6680.32%

5 Prong: 0.08% £0.03%
AHE e, 4, h HELH:

e 17.7%+0.6%%0.6%
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4 17.08£0.55£0.55
h  65.38+1.1%%1.08
MU RPHES:
¥ :17.8%t 0.4%
& 17.7%%0.43
h  64.58%0.7% | , | |
A ZE SHEHEFFHEERECEARR AN, HRTR,NT
3R T BAEERER AT, Nonte Carlo ANKBHGRFAH,
2 FARERNBAEABNE,TE 1° ~7+, T- WHKAE:
[r=83.20+ 2,98 MeV
IR L3 Bhabha, N u B HERHHE, TR
Iee =83.30i1.>1 MeV
[;4=84.50+ 2.0 MeV |
2NV REBEN, SEE K. ik, EXEREIUES.

3;ﬁrQM%mﬁﬁwﬁwﬁﬁ%ﬁﬁEﬁ%@Wﬁéﬂ%iﬁﬂ%1
% B R EET: . | ’
§v=-0.06320.023
9,=-0.498%0.004 e
WRFN LA L3 1T BAONE T hREE R, TH:
F, =-0.046-0.012
| 5“%—0.500 £0.003
Mw=80.44 * 0,45 Gev
sin® @v=0,222% 0.008

4, RAEFTHHRUENWBEFEE, BNV SABRER N
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T ~evs A= -0.128+0.184
¢ - wyD A= ~0.227+0.168.
c e /\'--"—0.'2'45: 0.225
BFREAK, MTRUHAE. REERGTENN RRAEN, 13 R
wa%ﬁi&:ﬁﬁi,aﬁﬁma@sm&ﬁm;siiwkﬁ'ﬁ‘,#ﬁz 5HMBTR
SFF EEE.El, S EERES—STR/ 0 5B, SAEXE LR
B, L3 4 BGO MEEBEE, LEP HMWEFEERE, AAFRLTHK
HORFBEN S, ARBEY—FRAEOBERR, EREHHE
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