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ABSTRACT

The achievements that the Standard Model (SM) of particle physics has made are for all to see.In the
past few decades, most of the electroweak precision tests(EWPT) matched the Standard Model amazingly.
Among them, the precision electroweak measurements of the Z boson contain a very rich physical
information, which is an ideal place to test the Standard Model, so that many experimental groups show the
crowded situation just as warlords fight for the throne.

However, the Standard Model is not perfect, there are some flaws still in the theory: there is a large
deviation between individual theoretical prediction and experimental value; it has not given a satisfactory
explanation on some fundamental issues, especially the Higgs boson that the theory predicts has not been
found in the experiment, which has become a heart disease of the Standard Model. Although these
problems may come from the experimental measurements, many people believe that there should be new
physics beyond the Standard Model and many significative explorations on these issues have been done.
Among these new physics models, the Littlest Higgs Model with T-parity(LHT) is one of the most popular
models.

The branching ratio R, and the unpolarized forward-backward asymmetry A,bps of the decay Z —bb
are two important parameters, whose precision electroweak measurements are very important for us to test
the SM. Nowadays, the deviation between the SM prediction and the precision experimental value of R,
has been relatively small, but the deviation between the SM prediction and the precision experimental value
of A2, and the Zbb couplings have been still relatively large. The deviation between the theory and the
experiment gives the new physics(NP) space to display their talent, meanwhile, gives them an allowed
region of activity.

In the framework of the Littlest Higgs Model with T-parity (LHT), we study the contributions of the

T-odd particles to the Zbb couplings, the branching ratio R, and the unpolarized forward-backward
asymmetry Aﬁ,,. We find that the contribution to the Zbb couplings is relatively small so that the

deviations between the experimental and the theoretical have not been improved substantially and the

m



precision measurement value of R,and AﬁB can only give an allowed region on the masses of T-odd

fermions.

KEY WORDS: LHT model, mirror quark, coupling coefficient, R,, 4%,
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by =05, [0) 0),0), -(02,) 6), ), b

~ A, f (Bt} + Bty )+ he., (2-38)

A,
4 0
=4, Q=|f (2-39)
0 ¥, .
M ERRERE=RER, T=3,Q00°08, RIET FHFHER.
PAEXFE T FHRTHERN:
0, ©-L,0,, t;k © —th, u; 4 ulse (2-40)
FUATE T F8R T AR TE AT A Al
¢ =£|,:F_t; o tl'R it;R (2_41)

* \/5 ’ tﬂ T,

B M  ERETAEMERHKTRS, BRIA @), H@), 2 HNEREFS
NEFH, BRLHENNREAES

(), =t, (T)=ts (2-42)

R, T-evenFHATARBHERE, RIS opERACHERKET,

R B A
t =, (qou ) - 5.8, (7.), =s.(ag ), +e.t'
)p = Sals +Catins (2-43)

—- 3 '
Ig =Cplbg = Splop, (T+

X (gg ) BREF N EHHM LS HHS, HE

o[, v’
s =x 7[1-*-7(1{',

2
.7 v?
¢ =l-——

2 ¥
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LHT AT R, f 45, MI5F5T

Sp=4%, [1—%(1—&{%—&):',

i =1f1—xL|:l+~l-)—22~xL(l—xL)], (2-44)
f 2
e,

2 5 1
"‘U{ﬁzg’ d2=—g+§x§+2xL(1—xL) (2-45)

KEREFHT opE RAEHNT SMKEE.
ULFREMop, T, TEROFERXLT:

_ A {HB’_(_LHL(] xl))],

Y VN
S m LS S

" J}Z(T—TJ[”F (3 ul ))]

m, =L [l+-—22-(l—1xL(l—x,_))]. (2-46)
I X, f 3 2

BT HARK SMEFRNG )RS, FUBELEIATSMIERSETRERE
1%t Higgs MEBKFHRBFAMR. Hit LRFRTHG)IBERKER:

= “—l_}“ufgijkgxy [(El )©),€), -©.%,), (E)Jx (f),g, ]“R +he. (2-47)
242
EAIHKRER:
m = /1;',»(1 -%} (i=12). (2-48)
TRERNG)IBEHRER™:

3),(®), X -(F %,),6), ), Xy +he.  (@-49)

- 2\/—f£,, 6, [%).¢)

iy

KEBRAINNG,j=1,2 M x,y,2=3,4,5 HT TR, FASIAX =(2,,)"" L L., BH
TAZE, XERNGH Y, Y, KHER:
0
¥,=| 0} (2-50)
92

9
¥, =0}
0




%% FEMTRN LHT SR
BHRERAFERB/A . NZIBEBRNTUBE TRERHREN:
m =1§,{1-I;’;2) (=123) (2-51)
BT ETLLER EEEBMHH AL,
4. BHRI[FREATH
FERBOMWEEARR S —REENK CKM L ERESERE"Y, HAIARMNER
FRH, B RIERETH:

VHu’ VHd’ VHH VHV .
BANHR:
VaVui =V s ViVue =V s (2-52)
BV pps " HEFESR Majorana MBI R RBRE A BEFIANEFEHMTFH Majorana KB
T GHRESEEPHSHERET M K FREGEKT Z ORI HEER, X
BN EAEF RIBIE ERNMIERET W, ,Z,,, 4, Goldstone BT of,0°,n KB,
BREAES TS R RSN TF ST A,
ERNATHIESSIAT FTHE ANYER™,
£ =vavia, E0=vavi, P =vivi  (=123) @53
B4 YW K, B,, B, I3,
BAVH=A67,62,60 =SS, 62,54 77, BITBHAL™, 83

1 0 0154 ¢k 0 she ¢l she™ 0
0 spe® 0 1 0 —sfze“;'dz ch 0 (2-54)

d d iod
0 —sie s -she™ 0 cf 0 0 1

Via =

8%

A ETE KT RATT BRI FENRER.

4 d - d_-ib
chem st ch e spe o
ol ol pd i 4 d d sh-eh) i a4 dodei-sb-58) a4 4 -i8% | (2-55
Via = SIZCZJe( ‘)cnzszzsne C12€y3 — 5 1p53513€ ) $53C13€ (2-55)
d d _ilsa+o5 d d . d sy _ d . d 6 4 d d_ilsh-54 d d
S8 p3€ = C;3Cx 53¢ CipSn€ S1CniS)3€ i3

IEW CKM RS —#, 20<6),6;,0% <2r A LMERAf 0] HbF5
—% M. BV, TUELY,, =V, Vi, K.
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B=F XTZHEFHHYE

HZE XTZHBBEHEHYE

HENELRERRFERENEEFR, XELRIFERAUTEALRL:

1. BR##FH L (CERN) RYIE$ e FEIFEXH L (LEP);

2. HBAEIE SR FELRHEN (SLO):

3. BALREMEFXEN (Tevatron),

FE LEP 52 B TUAMFIARED ALEPH, DELPHI, L3 1 OPAL. LEP SEB4h HHAMH
Bt: M 1989 F——1995 F [ HE—MB, N LEPL, L RAEEHE 91GeV, HLTF+
HREHETZ HFHE, FHEREN ZRT, M 1996 E—2000 &4 % N EL,
PR LEPIL, BRF=4 1 HIF5h, FROAF=4 WHIF; BI{E, LEPI E4E1EiEfT. SLC RE—
AR SLD, FLRALEL LEP K, ERARMASR, BELE. B, KBET
SHENL LHC B2FFIRIETT, ERFTRARMA, BR—EBMARRNERNE, BF

HRYEIRIFTRE.

Z-pole TR RN IR M EEI YT, LEP M SLAC, SLD S EATEWR

e'e” > Z [ ABRN—LYEAR, €2, HRAR, o'e > FRBRTEERZ, Mt

wpTRE, BEWmE -1 iy

—t
4

»n
4

Cross-section (pb)
=
&
1

103 3
CESR
10 E DORIS 1
3 PEP

10 F

PETRA

W SLC

R

PRI A RPE AT

e PEws

B3-1 e'e” > ff HEEE
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LHT 8 F R, 0 AL, BFA

3.1 Z-pole SKIG AY AT AL E

Z-peak BH: ERLEFHFete »Z > FEMTHRER
doj 9 SLTy M},
9 4(s-mp ) 452 M
HF, PERBTFRAKRLE, s RRORREN T, I, Rz HFEXERE,
LT 48R Z, se'e MZ, o [FMARE, o ANHRTFRHMIKFHIA,
A, REATAHHBEER.
R L ROARTE 2 RIRATATLAE L0 T iy s &
1. &2H: 2, &M, BRED,, BRTHET)

[1+cos?6)1-P.4,)+ 200804, (~P, +4,)]  (3-1)

|
|
|
\ B ol (3-2)
MZLFZL
y r
Z-ﬁ“itt: R,=£‘M,l=e,,u,1',R,, =is Rc =—% (3"3)
i 1y Dha Dha
| N ol -c!/ 3
3. MR EANMRET: 4f =—L—L==44,, f=lbc (3-4)
or+oy 4
/(-|P|)-a/\+|P
4. EARXHET: A;;=“,( ) "f( I‘D=P,A2R=PCA,, fre (3-5)
o’ (-|n])+o’ +]E])

Heh o/ (B)RARMA P FR=A BB,

A,(1+c0s20)+24, cosd

5 Hts P (cos0)= 1+cos® 6 +24,4, cosd (3-6
6. ZEAFEAXNTRET:

Aol =P =/ f
Z;B=GF( |Pl) 03( lPD UF(+|P|)+GB(+|PI)=O.75PAI, f=l,b,c,s (3-7)

of P+ of (Al of (4P + o5 (+]P)

32 KWER

LEPERIMBIRSH M, . T, of, R,
I ARSHIE: SRARHZEERS




FZE XTZHAFFRDE

. ALEPH
] . uf
s} hadlﬂﬂs wl ee
] 14 F
: ﬁ\ il
/ i}
»
/ \ ul
B
Y 39
. "
E-/ us‘k .
B e e L e LA
Jll.! éil li_{ ‘;l _'ler j‘-]l’ Ll
anlglocgll) “a‘zl!"""ar"-‘o"""% sl %-ﬂrﬁx
:ﬁu- F7 33
Sui HU ut 1T
14} i %
1P /i P /\\J\'\
g0 N L
'Y / \ [Y] \\
ul } \k sa | / -
I v S Y S T N S
* J I O 1}41 Il l
- AR 1 |
amlgpgilogh o o) awighoogel ﬁ%
LIRL BT Y oigd] s 1998 1954 = 199 PrGe\)

3-2 ALEPH &{EARIBEFINZFETEIR
2.

A& BUHBAERAT SHETER: o > 2, pv,alv,etvi, ytvi

-1 REGM SIRAMEMLIHLERSH

Fina] State evi pvb T pv qv
Branching Ratio (%) 18 18 12 24 8
Acceptance 04 07 06 05 05
Analyzing Powera, 5 5 18 23 31
| Relative Precision 27 21 10 1.0 22
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LHT $8F R, M1 4L, 0915

3. EAAMKET

|
i
|
\
92 —————— [

0.100 1 0.044 t 0.004
93 0.1656 + 0.0071 % 0.0028
94-95 0.1512 1 0.0042 + 0.0011
96 0.1593 + 0.0057 £ 0.0010
97-98 0.1491 + 0.0024 + 0.0010
Average 0.1514 + 0.0019 + 0.0011
i | . | x2 IDOF=7.4/4 Prob.=11.4%

0.10 0.12 0.14 0.16
0
Alr
3-3 SLD LKy 4], MBMHE
4. FUBTHEARRETF
A4, =0.1515+0.0019

4,=0142£0.015
A, =0.143+0.004

4,=0.151310.0021

5. R, MR KHE




F=E XTZHRBHEHRYE

ALEPH mult ——;ﬂ%j— 0.2158  0.0009 £+ 0.0009
199295 )
DELPHI mult —i— 0.21643 + 0.00067 £ 0,00056
1992.95 e
s L3 mult A 0.2166 + 0.0013 + 0.0025
199495 :
OPAL mult e (0,2176 £ 0.0011 £ 0.0012
‘ 1992.95 SANORINERIS SU NG
SLD vix mass e ) e 0.21576 + 0.00094 £ 0.00076
1993.98 R 4
LEP+SLD —T— 0.21629 £ 0.00066
) 6.214 ‘ b.zug ] .0.213.
ALEPH — 0.1685 + 0.0062 + 0.0080
lepton 1992'95 llllllllllllll
ALEPH e i 0.1682 + 0.0082 + 0.0082
D-mieson 1991.95 sessasstenspens
DELPHI ———+ 0.161 £+ 0.010 £+ 0.009
D’mmn 199]—95 llllllllllllll
OPAL %*- 0.177 £ 0.010 £ 0.012
D_mmn 1990.95 lllllllllllllllllll
SLD 40~ 0.1741 + 0.0031 + 0.0020
mass+lifetime 1993-98 per
ALEPH I . A 0.1735 +£0.0051 + 0.0110
charm count. 199195 PR A
DELPHI — 0.1693 £ 0,0050 + 0.0092
charm count. 199195 ety
‘ OPAL * 0.164 + 0.012 £ 0.016
charm count. 1991-93
LEP+SLD 3 0.1721 £ 0.0030
10.16. , 0.18‘ ‘
R,

3-4 R, AR BYMEE
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LHT#2F R, #1 AL, BIFHT

BERBM LRI EE™

gy =-03220£0.0077, g4 =-0.5144%0.0051,

g; =-04182£0.0015, g5 =0.0962%0.0063,

o.12 T ! M !
] -0.31 -
0.111 : -
0.1 5 32 -
2 g \
o ] o)
0.09 1 -
: -0.34- .
0.081 .
SM
0,07 1883 955 995 % CL_ . 10,36 1683 955 995 % CL .
-0.46 -045 -044 -043 -042 -0.41 -0.54 -0.52 -0.5 -0.48
Op Oap
& 3-5 473 5 gkbm 8Ab5 47
gy =0.1873+0.0070, g5 =0.5034£0.0053,
g¢ =03453+0.0036, g =-0.1580+0.0051,
-0.14 L e e e 0.22 T
| ]
‘ -0.15 1 =
‘ & 1 0.2 =
] c’ o
\ -0.161 1 g
|
i 0.181 -
‘ -0.17 1 =
018883955 5 %CL 0.6 683 955 995 %CL
0.32 0.33 0.34 0.35 0.36 0.47 0.5 0.53
9 9ac

6. IERLEEANREF




B=EF XTFZHEERRIE

ALEPH
leptons 1991.95

DELPHI
leptons 1991-95

L3
leptons 1990-95

OPAL
leptous 1990-2000

ALEPH
inclusive 1991-95

DELPHI
inclusive 1992-2000

L3
jet-chg 1994-95

OPAL
nclusive 1991-2000

LEP

ovsenten

| B
0.08

ALEPH
leptons 1991-95

DELPHI
leptons 1991.95

L3
leptans 1990-91

OPAL
leptons 1990-2000

ALEPH
D 199195

DELPHI
D 199295

,OPAL
D 199195

LEP

———ted e b e b e x

006 0038 01
0

¥B

0.1003 £ 0.0038 + 0.0017
0.1025 + 0.0051 + 0.0024
0.1001 £ 0.0060 + 0.0035
0.0977 + 0.0038 + 0.0018

0.1010 +0.0025 £ 0.0012
0.0978 + 0.0030 £ 0.0015
0.0948 + 0.0101 + 0.0056
0.0994 +0.0034 £ 0.0018

0.0992 + 0.0016

0.0734 £ 0.0053 + 0.0036
0.0725 £ 0.0084 + 0.0062
0.0834 + 0.0301 + 0.0197

0.0643 + 0.0051 + 0.0037

0.0698 + 0.0085 + 0.0033
0.0695 + 0.0087 + 0,0027

0.0761 £ 0.0109 + 0.0057

0.0707 £ 0.0035

B 3-7 A% A0S Mg
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LHT #& T R, 70 A, HBI5

7. BAREANREF

24

SLD
vtx charge + Kaon

SLD
Jet charge

=&  0.91710.018 +0.017

" 0.907 £ 0.020 £ 0.024

¥oa

SLD
Kaon 94-95

SLD

lepton

SLD

T 0.855 £ 0.088 £ 0.102

—: 0= 0.93910.030 + 0.023

—‘J‘.‘—'—; 0.923 £ 0.020

SLD

vix charge + Kaon

SLD
D*

SLD
lepton

SLD

0.8

0.9

oooooooooo

Ay

R— 0.674+£0.029 £ 0.023

0w 0.689 + 0.035 + 0.021

0.587 + 0.055 +£ 0.053

—$—  0.670+0.027

0.7
A

¢

Bl 3-8 4,704 MEEMEENE



F=E XTZHEBRHYE

SM 1i
A, SLD (prelim.) —8:
(0.55 M events) :

A DELPHI (prelim.) o
(Vaacouver, 3 M events) i

A, DELPHI (1995) o
(0.7 M eveuts) :

A, OPAL (1997) , ® i
(4.3 M eveats) !

lllIlllllllllllglllllllilII

02 04 06 08 1 12 14 16
Coupling parameter

3-9 A MEEMEENS
8. AUBREA

ALEPH
(90-94)

0.2322 £ 0.0008 + 0.0011

DELPHI
(90-91)

0.2345 £ 0.0030 £ 0.0027

L3 0.2327 £0.0012 £ 0.0013
(91-95)
OPAL 0.2321 £ 0.0017 £ 0.0029
(90-91) :
LEP g 0.2324 £ 0.0012
0.225 0.23 0.235 0.24
eff

3-10 sin’ 0.7 MM

0.85+0.09

097+0.15

1.00 £ 0.56

0.61+£0.33

{using A, = 0.1491)

25



LHT 88T R, f1 AL, #95F5

0. HRAYER TR R F
%32 EBHHVRN—LEHHR"

BE LRE PR A R S Rz
My, [Gev) 91.1875£0.0021 91.1875 0.0 .
Iy, |Gev] 2.49520.0023 2.4958 -03 )

op 4 [nb] 41.540+0.037 41.478 1.7

R 20.76740.025 20.743 1.0

A% 0.0171£0.0010 0.0164 0.7

4(7,) 0.14650.0033 0.1481 -0.5

R 0.21629+0.00066 021582 0.7

R; 0.172140.0030 0.1722 0.0

A2 0.099240.0016 0.1038 -2.9

Ag; 0.070740.0035 0.0742 -1.0

4 0.923+0.020 0.935 -0.6

4, 0.670+0.027 0.668 0.1

sin 62(0) | 0.232420.0012 0.23139 0.8

m, (Gev) 1724£1.2 172.5 -0.1
My, (Gev) 80.446 1 0.040 80.3910 14 y
Ty, (Gev) 2.150+0.091 2.0933 12 .

RFEIFINPENERIWENE R, RREAERRRENGHRE; 5K
PERETEE KRERETERTENTHEN, RE—FINYERNLRIEH
EREREMEEZESLRRENLE. BMLREFERER, BHEXSHK

My, My, 0,,m, Ac{M, ) BAERIAIME,



B=E XT ZHHHRHYE

3.3 ZitRL

1. Z-pole EFYHEMNHROLLE K.

2. ZXBREEALAFRARERRBENBME SN A

ZREM, MEF|22x107, EREZANBHEHINEFSEF HELBFREN B
BMASH.

Rt AT SHAMER10° KF, SEATRREMEHRFEEFABHLER: FIR
BT AR EEMATRERRAERE.

HAFRE A sin® 6 g K4 BAVFT B ELE,

3. BRLBURSHFR/MIERTY, BNF-SERNFE, KEFESsin? 07 Mg
THERTHERK:

AFINER 210 IR E .

P BRI B AE 4, R AL, BEIEA 30 BB

(1) RXAMmE AT RE R T AT ik 7%

(2) KAMMRGRNATRE MR —LREFENE R

(3) RABEE B — L YWBANEYE, M. Chanowitz RILEIT 58 b MAEFHHRES
RYTLERA R EME—F,

4. BRINEFZARAR. EREMSUETRAHEET S SLC B SLD MR BiB4THA
RE,

5. AL LMXBENEERIELHATEXMER.
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SEIE LHT R Zob SBETRRAIBIR

FME LHT &8 % 20 BE TR

41 5|

Z-pole KR ELL N THHII R, M A, WIEE, R, MASNLRHECEERE
B, AL Zbb WA RHM SH S AL REZ ARRE LRARRE. RE LS
LR b, B AR AR R B U R E B EHEAMTRE METRERMER,
A M OHYME—EFE. T RERERAFENHTYEERNZ —, EERRT M
METHENRRERE T LT #ERKF, T-odd MEHF, H Goldstone
WY, ESHL . T. 9, M PHERNERTRZAEDL T-odd MR FH

Goldstone RIFF=HARE MM, BNIKXS Zbb BARK=4H TR, ML M IR,
AL, UMBIE. T3t R, A0 AL, BOFESS KSR B RATT LAXE LHT ShAEXM B B BHATR
#l.

42 LHT #2153 Zbb 188 R B BESE

i LA, 75 LHT e, AR % ARG S 12 B Y T-odd A1
HT (4,2, 7,) REREERT (n,0%0°) FARERER, E—HERNEE
L%t Zbb BATEEAHEE, KRB ENRBEUE 4-1 .

HH D MR ERTUSH™:

(ngw”b +ghbry*by )Z

lez S C
b)’”(gr gA},S))Z

(4-1)

2SC

ﬁcpl Gij?Eﬂélgfﬁ, SW =sin0,,,, CW =COSHW1 BL(R)=I_JPR(L)y bL(R)= L(R)b’

o=l Rl o AUREFHAT L BERY, o SHRKERME

B Zbb BE R
HEH, BINNHESIENLM on-shell BB TR, EBLHENTIATER

29



LHT 8 F R, ¥ AL, HIBFA

R A

A . C . 1
rZ:b_ =r;b5 —te}"‘(ub _ab75) P07, —ieQ,r" —0Zy,
25, 2

+iey* (v, - a,y )Zp - iey* (v, - a,75 )62,

(4-2)

b b
i, v, =84 =84 Tr &7, 570 67" FERMIERAL T AR
25,C, 28, Cy

B: B,,,C,C, %W, HABKERNMF, Tt Eh, RIVEKTFAERTRER
PR BANTHENTOP? / £2), BT TEREMTIRERO? /£2)Wrh, FLLER
Tkt A .

4.3 BEHEWHNER I A 3 LHT RE PEBERRENRE

BAVIE, R0 Ay REME Zbb AXRMBHEHMBYEE, R YT N ZHE
FHETbb HHEEFFHBRTEND T

R =_r(§:’_b_b_L | (4-3)

* " 1(Z - hadrons)
BYHZLRERAMNER R EEZA:
[(Z — hadrons)=T(Z - uu+T(z > dd }+ T{z — s+ Tz > cc)+ T(z > bb)  (4-4)
ST EMERPHER —HREEHE™

I, =T (Z - q3)=12fo e uRig 8 'EqR”q) “s)
G.M:}
BT, =
. 0 24«/57:

BT R, MR, BERETFREKTIATRRR. ERHEKKELT

Ry =Ry =1+ (4-6)
Hob o2(g? ) ROCDHIBIE & %K :
4,=a,(¢ =m}) (47)
A5, 3B bb MIFERRAAT B RRFRE T, 2 X4
A, =2e=% (4-8)




SIUE LUT A3 20b BA TGN

ATURTIHUTRIER
Ay = %A,Ab(l —k, %J (4-9)
ERENE
App = %A,A,, (4-10)

b o, RIS T LRRBEG RATOBE, o, REEAT N LRI
$ KT RO, (l—kA%)i%i?QCDiZEﬁﬂ%IE: )

28 w8w (
= 4—11)
" olgh, +03-0 ket /2
Koo, RoZTRIER:
~2
by = [1-T (4-12)
Mz,,

KB i, B MS TRFEM, BAZb T RMHBITE™, g, Mg, RHMRENHRRER
BRH.
Z-pole KK EA% N T HBIH R, M 4, WEH. LEP+SLD AHiMI R, SR MEHE N

R™ =0.21629 +0.00066 (4-13)

PRI T E N
RM =0.21582 (4-14)

LR REFERENERTESR 0.7 MehZE,
LEP &5 i # 4p, TRAEEA

0.0992+ 0.0016 (4-15)
TARAERR IR 42, BB TS A
AXM) =0,1038 (4-16)

SRAERGIFHERTENERTEH-2.9 MR E.
Ei EAT4N, LHT MU0t Zbb SAHEE TR, BERELEWE R, 7 4% MR
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LHT & T R, F1 4L, MBS

o NMAH AT HAR R, AL BRAENEELER ROBUTHAASE™: X
BHG, =116637x107°, AL ME R a =1/128, BREFEH ¢, =0.1176, Z KA TR

BM, =912GeV, BRFHEEM,, BAFREAKS, =sin’0, =023 MARERHHK
K244, =01515, ﬁﬂm(l—k&)fa% 0.95. 5 LHT MEHEXMSHH: #IRS

RESTHENEREV,, & Vy FHBH.
HFRGETAR, Eob/ )fEm, =m, , KhiteIE RIE—HER

my =my =my =m, =My, m, =m, =M,

Uy

NFEEV, MV, ZRICMI9IMRE, ROTEHRMER:
O V=1, Vy =Vou
()  sf=05,085=65=0,0% =63, HfKs) =5

B, RANTR R, BELITER SRR R UELR, REESEREE (4-2)-(¢-8) &,
ERRIT, R MM, BUAKER, EHRINEE M, =600GeV , EE4-2PLEH T R,
B M, AN, ZEHRITT, R MM, M, UM RR, RATERE (4-3)-(4-5)
FE (4-6)-(4-8) P HAH THRI T REM, AR, BEM, HIZILHLE. ATEHR,
BEAR I £ BAALEE L, BATH £ T 3R 500,1000,2000GeV o« RTLAER], R, FEE
My~ M BSEMZEEEM: BREEMRE [ MM EE T . 5RXRMELER, R
MER fBEBRK, LRABESHOREREBD. EHRIT, B f=500GeV,
M, >2300GeV B R, &1 20 THRMAS, BEAIRIRE, KRAM M, MR IERAE
B EERIT, RMEfAM,NRLEHSHRIKELER, BXE R M,XE
WK, WE(4-6)-(4-8)TUEH, R,BEM, NRKESBRESE M, HHERA.

RIG BATTE 45, FLHTHR BRI SR EIRWE R, HBES R BB (4-9)-(4-15) it
R, EEM LT, AL BE M, BUAAERE, EURIIERE M, =600GeV, FEE4-95F
BT AL B M, S, EERLT, 45,BM,. M, ZRAFLERESE RITE
A (4-10)~ (4-12) P8 (4-13) - (4-15) P4 At THE R 1L A, Bl M, A0 AL, BE M, 1
UM%k, hTEHALBFRE FRORUER, BROK RTINMNFAE
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HIUE LHT AR Zob BETERIIHR

500,1000,2000Ge¥ . 5 R, FHIEMARM, AL, FEEM,, . M,KEMEHEM: BEE
RERR f iR M T RE, ATLLE R, A5 MR BELLRRK 30 ~ 20 LHA,
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