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Abstract

Since the appearance of human civilization, the exploration of nature has never
stopped. Until 1970s in the last century, as the foundation of Standard Model, we had
a comprehensive and systematic understanding of our natural world. Till now, many
experiments have already shown impressive agreements with the Standard Model’s
predictions. Though the Standard Model has a great success, still many questions
need solving, and the Higgs particle which is predicted by the Standard Model is still
not discovered in experiments. To discover the Higgs particle and prove the Standard
Model accurately in a much higher energy scale are important tasks for present
particle physics.

A great proton-proton collider LHC (Large Hadron Collider) with 14-TeV center of
mass energy and 10°* cm™/s luminosity is under construction at CERN(European
Organization for Nuclear Research). When finished, it will be the largest hadron
collider in the world. ATLAS (A Toroidal LHC ApparatuS) is a huge general-purpose
particle detector which will be installed on one colliding point of LHC. While aims
mainly at the discovery of the Higgs particles, the ATLAS detector will also try to
search for much heavier W-like and Z-like bosons. super-symmetric particles, and to
study the structure of the fundamental fermions. CP violation, and so on. The ATLAS
detector is composed by an inner detector, a magnetic system, a calorimetric system,
a muon spectrometer, a trigger and data acquisition (DAQ) system.

While running at low luminosity, there will be 8 million top quark events produced
each year on LHC, it’s really a big “top factory”. Many researches on top quark can
be carried out, such as accurate measurement of top mass, W polarization
measurement in top quark decay channels.

During the related top works, study of top quark pairs (#f) is an interesting and
meaningful work. From the Standard Model’s prediction, almost all the top quarks
decay to W bosons and b quarks , and according to the different final particles of W

decay, #f events can be divided into 3 kinds: single lepton plus jets events
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(tt > w'w bb — (Iv)(jj)bb ), dilepton events (7 — w w bb — (Iv)(Iv)bb ),
fully hadronic decay events (1 — w*w bb — (jj)(jj)bb ). The dilepton events are
especially interesting for its two isolated leptons.

For the W boson in top decay chain, its polarization information is precisely
predicted by the Standard Model, it is a sensitive probe of new physics in top
production and decay. The W polarization measurement complements top spin studies,
provides a direct test of tWb vertex understanding, and more particularly of its V-A
structure.

There are three possible helicities for a spin-one W boson, -1, 0, +1, that will be
called left-handed (Fp), longitudinal (Fy) and right-handed (Fgr). Any deviation of Fy,
Fr, Fo from their theoretical values could point to a non-Standard-Model.

The polarization of top quark and spin correlation of # are also precisely
predicted by Standard Model, we can get top’ s spin information by studying its
children. The same with W polarization, #f spin correlation is a sensitive probe to
new physics.

In my thesis, the main work is the studies of W polarization and # spin
correlation in dileptonic channel using Monte Carlo (MC) data samples. My thesis
starts from the MC data production, and then presents a whole process from channel
reconstruction to the measurements of W polarization and # spin correlation in
experiment, and then to the analysis of systematic errors. Reasonable results are given
at last.

In this thesis, my work is as following: reconstruct the ¢ dileptonic channel
independently; give an experimental method to extract the W polarization parameters
and 1t spin correlation parameters; for the possible systematic errors in the
measurements, [ give a reasonable estimation.

There are 6 parts in my thesis: first, “The History of High Energy Physics and
LHC” , which tells the development of high energy physics and gives a simple
introduction of LHC; second, “The ATLAS detector” , which gives an introduction
of the ATLAS detector; third, “Top Physics and Data Production of ¢ Decay” , in

which top physics researches and MC production of # sample are described; fourth,
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“The Reconstruction of # Dileptonic Decay Channel” , in which the
reconstruction of # dileptonic decay channel are described in detail; fifth, “W
polarization Study in # Dileptonic Decay Channel” , in which the measurement of

W polarization is detailedly presented and the possible systematic errors are estimated,

sixth, “# Spin Correlation Study in # Dileptonic Decay Channel” , in which the

measurement of #f correlation are detailedly presented and the possible systematic

errors are estimated.

Key words: ATLAS experiment, # dileptonic decay, W polarization, # spin

correlation, systematic error
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R, BB BRI AR, BRI R 7B PSS W AR SE , W R
THIRIRA T )

SR, SR TR BTREAEEMNE? 1919 4, /SRR BUS T E 1 o 4
LG B E, AERRTTATH T2, RUW R T2 B2 &40 1,
1932 FEEFE B e AE N TAZ ARSI PR B T o7 1931 4F, AR 1 iy
B 2k, ATHOR S AR S T 5 TR ZE R, FEIX — LAl
Z by NI AR T A, AT REA TR T B A

T A= AEALLE R I B A AR AT AT BL AR H e e
FRE T3, DA N B B8 S S AE R R 3%, SREEIIARE B S5 T AL SR F
gy WA, ATRILFEPASARIRBE, il & AR g T 148
R, BRI AR IR FL ) R B GeV (107 FLPARER) DAL 1 e s i AT A,
NI AATIARER Y RS 10 Tem (175 50 2 UKo 1o B B 2%t 46y ik A B 25 o
—ANMAL 2R3, B RER R M SR RE R 1 TeVOTACHL FAREF) HRL ¥
SEH L.

BEAE T 2S00 S s RE IR AR A2 . 1947 48, Al o /AR T 45K
Wbk I, S ARG R T K20 A KA SRR T AE R RE N A
Cosmotron H1 Bevatron L NI&AT i, IRPARE T ILIRAKL TSR, Jf
RILT H I IEIRARL T, IR 2 7 M SORL A A, [N A BR 2 /1,

p:a)anaK*a¢afaa2)n'A o

T AAN TR, SR B S AL T MR 1 e AR R
AT R AR AR AR ORI ZE 0, ORI T AT T RO A AR, B
Jl T PER B ERAUE . A TR P Tt S B A B 4y s ) R S A S5 A (DL
AR I 2%
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1.2 pRifERRRY

1.2.1  FedERRY T

I PSS EAE B, SR OKO TR b 1 AR LB AE 19344 52 K (1
SSVERI AR IR AL, 2 99 /F B ATl RAR K Jy . Bl A AN AL
L T FIR SR A i Ae 2248 e Y = BAT B, i LG BT 1055
PEFIERE, BoFR o i POR A S A E AR Y B (V-AREIR) o 19544, Mdk T HIK
IRIPE - KR B e ORIz B8 ) AE N T 39 A0 B4 A LA R s AR
YERIWFSEIR B R 7RG w1 R Ee RO AR AR LB R 3 (1 A AT
ke, XS I AARRE B, ARSI, BEATIOR E T A

19614, Mz M 4t FU AR AR P AT SS A AR FH g — Be . XA BRIk
fit, 2R T AR IR AE 19544 52 th I ARBT DR a8, oz O B AR ALY
B AT R O AR, U5 T A7 AEAH N K ~F e, 53— T SE A7 AE
MMM EAEN . AR PIS R, BAMRE IR R T N .

19644F, SRR S RM AR T —Fh e I E R 5~ 22 1k DA HE )
Jiitke MGIA—Frbs R ORFRYBATR 1), Tl IR 2 A Al
e, T U AR R (ARG BRI AT B R R 2 3R A5 L o

19674, URAA RS ANBE DL AAERS B I AR5 AT — U B AR (R Al b, i3 SRA%
WG TR R SRR 5845 T 99 g —HE ER PO 55 Mg — IR I T 5 SR a0 4
Er PRI, R A e T T 1 e 1) B W R ZOU U2 1 98 3AEAE KR UM A% 7+ L
ASEgS ORI R T, EATR PR B A B TS A B A AT 2 4

HLgs 40— B PTS IN AN VE I kL 7 0 Sl ik T i i 17—t r
FISGAR FLAE I R € 1 — W20, FITEAR B AN AR PR SR AT I 2 0 Rt 1 b
To AESEER B, ST AR R R B 1K R 2109 100Ge Y, IXANF S AEHLISSE
B SRS 2 T ek
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T REM PRI R AT LHC

FEESE T 5 e I s B LU BT AL v BATRT I B i, Foh B i
ot n) o BEM S e B S S S AR A LAAL T =R PRS2 Zx0 W, BURRS
iU R NN 3V 3s SRR D0 A 1] VAN RP S X EN G S

M5 QED SR 3, smAR AR A R —R (a3 5% (QeD) 2
—RIAE (O A A v BAT e SU(3) AR TE R AERT DURMTEI8 B SRAAE )\ b
KA, MO, HZANNAAAE )\ T B sl )22 RATHNL B d ik
Jot, A EL AT (R 5 5 B A B A 3o X 19 I s » - PR AT ] e P 18 1) ik
KA 1 v Bl AT AT AT T A

GEEES Vs S I R A = S 0/ Bl U112 R RB LR VAR 7/ B2 e AR
RUL yi RN SR80, AR89 R — B DL (03 ) 2 Akl B b it
SERUR SR o Kz 14 55 NAPR A B AR TR ) BEHE N

1.2.2 A HTHLS

PIEA BAR AT — RAUIIRIARYE, HATRHAARNE, K, DIELE AN
PV BLREATTREM LR, X T R AV WIF AR AR, X RLeA g A R
w AN, Bl AR T AR e A, A RALRE AR E,
MR A AZ A S, (EIHSEAR,

W11 75, BBEH DA BN [ — 4 bR 1 37 78 A 8 22 (0] 1) e 55 28 4k
@ —> - NRAEN, Hn) iUl e e N S L EAT RO RAR L B, Ry ab T
Horp— RS AR MED N, fEN TR RN ¢ —> -9 T, HAN 5
MRS BRI, BT A SR N B R SO AR N AR AN,
[IES20 &30
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Ao

K 1-1: ZeA7 AP RR I W AS it ith 2k

I EAR v 55 @ 72 LI AR BT R kv Iy, I 2 00 HAT 5 — B ik
T BRATTRRAT A 1 it b w75 o FR O R X AR ) B AR

O TAE g BRI ] DU S5 A0 AR R Rl e 7 B IR g Fise, 51K
Wirla,  BRESSREEIF . R AN — MR
1B, A ORI RRPE A Ak, VSIS RAT I o XA B Al 0 R PE A Al
SRR AR R AL, RO PRSI

A SU2) x U(L) I3 BERFREAE TAAR, 33X —F 0 BRI
WA T AL . A THLHIE SU(2) x U(1) & bty A8 4 5 |\ 1 I8
BRI W, =W, W2, W N B, TSN RERN SO T, TR
W RE e R, BIDE T, RN I R R AR TR

FEARAERCRL TR, BT BEACRL 1 1 i AR T F 59 20— BRI X B
P B I,

R AR IORL T IE WA ORI, (HZLEPSC S B4y LB i) FIRZ
98GeV . MRSt 45 AR, ArAERiRy N 1) SRR DKL 5 (1 JFUE AR nT e 2K T
160GeV .«
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1.2.3 iRl

Xy AL K EHRL T, 76— & BIAAT N EA TR RENS A . T KA
T, BRAGA A CHAKL 7o FFAEITA R A SR ARL T AL A 2
IR T RS ORAE 1949432 K, ABATTIA R, A PANRIEA, e thi% -
BT R S5 G A, R A LUERE n A o A1~ 4R, AL SR A TE X R fid R
SN IER], EANBEMERE T AR T IR G 19565F 3 FHDRE B EEA R 14 7a 31 =
A pon, A IXPPENE T DR LF B ARRE &A1 AL R, ABAEMRRE B2 1 (0 20 it
SIBFNHAE: 195547, 56K 21 Sk A O Rl g g Gtk E—NSU (3)
REAEZE N, XPsR7HEAT T 038, B \EE, K25 A (R Je K, 75 bt
filz b, 19645F, #i /RS2, P A PR R EERl e f B 41 98 1 1)
IERIT, ENHEE =R, i

55 BRI A TR (R th =0 ol SR e 4L . o3 = AR
WRFURISER,  FEACKL 7 AR MERI &8 T 5w B, AR 702t = AR5
GO S T e S e A ig 10 KPR, KL THIE T H 3
AN A AT W — AN SR — AN 5 e 4, AP H 3 ELAE P R £
JERS w48, S8 FIEEA KILE IS 5. B S HEL, CRI=
FhE 78, u(up)E e, d(down)ZE5EH s (strange)Z e ; 1974 4F J/¥ KL 1K) K BLAE
W'Y ¢ (charm) %5 S IAAAE s 1977 FEPOKSEE = K T 5 A4 52, b (bottom) %
;1995 4F, SRS s U AR T 5P 5L, t (top)# sal! NI 45 it
SRR T I AR N AR B, UE I T SO I Ak

1. 2.4 FEARL 1 N FEAFA T AEH
1.2.4. 1 FEARFIRF

PERS SOR D R IR 1 IR A5 2 S 3 AR a2 2550
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T REM PRI R AT LHC

AR GERR o1, SR ERBUAIEOA G VR £ 2 e 0 15 AZ 5
AR MO T, Bl By, PRTEE,

ARUERERLIA DG BITAT (¥ a1 #82  — A5 SO AR . (19 e 5 s Ay, %5 vy
HEBE 1 /9 MR T, ARG TERBANE IR 1-1 Prox:

11 brAERAR R ) =05 5

IS Ji(GeV) Hafif H e

u ~3x107 +2/3 n/2

LI A d ~6x 107 -1/3 "2
c ~1.3 +2/3 n/2

HoAE s ~0.1 -1/3 "2
t 175 +2/3 n/2

HERE b 4.3 -1/3 02

NS i AR R AR T, AT, i) e AUt g0k
Bl Br¥IOEBEL2 WTOKT, 1 e L, &b fs— Mg e T
A=A PR B = ARIONR T O BL, 0lE = A A T,
uhHle , LA RERRSE AL AT R AR R AR R B ve « v Flve
TN 5 AR A AR = AN S T

18974F,  IHMHAMESCIR P AL T HLT s AR 19374 2 ARAE 3w 2 rp A L
T A FERADG T 20015 (KR T, BRBCERSE, E5 IR FAR AL, K
N 19525FFRAE N BT A KA IR SR UESE T P A 1 AOA7 A 19624F, F
P& LI K 2 1) SR 2 A NAE ALK 8 F A1 5 e i SC IR 5 S0 =k W] 1 o 348 il
u PRI T TS B AR R T AR IR TR R AN RS R e,
BMH 0 THT, REMET T 19754, fi/R7ESE [ SLACSE R =
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T REM PRI R AT LHC

SPEARIFE # LR HL R T — Rk 7, &M TE1.8Ge Vi T, fits
Gl N LTI S S RE Y AN I Bl L ¢ PV eB .8 s (I = s A1 X I T o
A T T 20000E7 H20H , PR SER S B AT KEL TUEY] T P AR
Ul , U, BT EIRMN RS A A E S R I

TR 7 G B I RN, AR —URAE B T FR A 2 (1 1E A

X1 = AT BB S BN A 2 1-2 P 7

R1-2 b rh =AU TS HU R

IS G i (GeV) HL i H i
e 0.511x10” -1 1/2
BT Ve <3x 107 0 1/2
I 0.106 -1 1/2
BT vy <0.19x 107 0 1/2
T 1.777 -1 1/2
BT Ve <0.018 0 1/2

HRTARHERC R BRI, ARG A KORL 7B 125 se M 1 Shd AT A
BAFMRIAESE T, A0 AL A BAE IR 1 v, AR AT IAT H R
Fgo ARG EAE W RZ°, M4k 5 1 R R R 51 05, AHIXAS KL
TR PRI

S, BT, AR T A A DL SRR A T RIE AR T SR

1.2. 4.2 AR EAEH

PRUEREARLIA D AR T BeAT AR T LAY 0 DUk 551 AR, sAf
YERL, S9AHELAREI, FmEA A
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75 H AT s pragik 2 s v BN, AT 51 e m e B RE R P 1Y)
VEHIBAS T8 o AF 0 04T 51 A F TR SEA B e — ) SO i, AR TR,
PR A AT HEAN BE T BEAEAG KT V2R MR R o AR A SE AT RS 51 70 1 A 5
RICHRGE— B , (HIUAE IR HER AR S XA R gy — B IR AL

DU Fob AR LA 320 T A B A (R S kAR AR, T DY o
AMEAFIEE,  (HeTthAa 25 A Rkt B, AR AT H AR
AR, VRN A RN AR st il S b Bkl #8255 51 T4,
BT AS S B r M r A S AT . 55h, e85
HEAEH D FIRPASE, Bt eFERRCASFE, CPWASTE, MifeH e =
HAMEAF A, CAP #GRSFER; Wk B d AT A SR s AT AT I BT ReAT (1
P

R AERR PHERR TR DA A 18] PR A A P S R ) A8 6 o — 2R mp TR KL 1 1
KA SR EAE R A R e A A el s S AR LA I L
A W BZ3 07 R B AR B Ae Hoe 7 7=k, SRR T S T4
AR IR T o X TS RORL 7 Z AR AR PR B 1-3 s -

K 1-3 KL Z A AR 5

(BN S11EH SER | REEER | SRAEA]

1EHT P, RERE | F HLfif (RG]

Z 5{EHIRLT IS G R o S e 0% N TR S T
MEFERL T | A&, 9RT

(it aRehslh | oW, 72 4 e

T
TEFIBRIE, AT FA
uF SEIEE107 K 10! 0.8 1 25
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T REM PRI R AT LHC

1. 3 FrvHEAR 2 T I ) i) A

DRUERLLAE IR 5 L 55 A0 P AIX =l BEAA ELAR 5 T B 1 AR KR s,
HARZ W g uE s, (HEIEA R e BT,

1) BRI [ d 5 B BRI () HL SRR B Al ) B AR Rl L. A T
A v 55 B T LRSS AR B A rh IR 3 € HoAT O I sz 5N T 28 b,
ORI EIEREXARYE B AR AR T R R, AR “ AR o R
Wi (R 7 FR O BB oL 1, SRS HTRL I A ARSI BN 2. 3k A
R A X AR ARSI (1 — A d AR AR Ko

2) PRUERLRR, 3fE I8N RN Bt R . XS Hh, /Ml
ook BRIy, APIEA DR AR TEAT O, 2 D IR R Y B A R
AT RIRFRNE s 5N 3ok A SRR & 00, AR RRME AR SRAT G, AL
i kSBR[ S BN AR PR (R L

3) WgE MU T S, Oty PRIBG T R 90T B
JokE 45— DDRL AN AT M FEAA BAR I anf e —NMEATLE, BES
IR T SR A A, TPRE B YRR A B R XA B B IR IR AEL .

4) MEAATu R IR ZRL, e AN sa A A BRI, (B3t X
RHIEA T R LR AL, A2 R 2 RISk . e BBt R C e ian T
RYEGR 2R G, B s M1 IS5 Fgg b Rl B o 12
R REA NS, TR I AR

5) =AU TR TR M BB ARZE AR, AHAS R R i TR A7
SRR, iy HLA 7 A0 5 [ H iy SORH ELVC RO A 9 BE AL A AR AR 7Y B 18 HLAT A0
B tE. AT A XA A RS FREAT A, JLF— Al i HAE—fX
LA R sy, AR AR AU SO 1o AEFRATZE TR A TS
HL, Pyt R A A s T AL A e RIS s i T A A
FAAE, T HAT BT S 2 A5 s b BeAT B ILWe ?

6) W5 RIS FRIA . BHEZON N, L1140 AL 15w P AR I

20



1Py NES A =2 VA8
T REM PRI R AT LHC

TR AR, B ADAEIR LS ) BIMREL % 72 92 il
SR T 0 A th W e ?

T) brAERY AR U IANE R PR 1, (H2 EANRES H XL AN [A] it
AR H T e Ik G IR RS e A RN (R R o X i B
AR — LS B R A REMIIR 1K) JUHIE, LEP S W) 4R W vl BEAEAK i RE R
Ji (10%%eV) , FIR =R EAE G — 1o IXHS BT IE— 0 1 SE R R B B Y
e [ o

T TR R A 5 7 X HE LA R BB 1T, BATIAFAELHC _E REFR 21 ik 7]

TR B 5

1. 4 KRBT XHEHL—LHC

T AL P AR R T R S T IR s T AR B R U
BORIER, [ 3AER TR 7L = TFEAR, FrhiRixes
ZH PR FAG JLHE)R, 20GeV i A8 LT HUN SER B 7R T 5N LA L 1
MAEE—5 e o BT 12 MR, TR HUR 5256 b RUBE I 43 H % 02 B kL1
[A) 47 32 B0 (1 Ked=2n/Kk I BRI TR), KA BEATIAE L0 SR AR IS BN IR %, 5 8
IEEE, AR TN ROBE (R 2540 st 2 S Kk, RV EE SRR D0 28 0 i (1) e
G341k, BORLT I AR BR mRe R, R UBTH I IR O R AT A, BT Am [
HORL HUA R FUL R B 88 I N A RES 7 4. IR 1w e NI s )
RN s e L I AR

HI T ARG SR, HARFR T s & 5280 vh 32 (R P A S IR S s, Hi T
T INSEE 25 (0 e i 52 2 T AR KR, B ABORT IR ER TR g 2% K FH 17 58 -5
RRIBLOOET

LEP (Large Electron Positron Collider) #&¢ECERNSEE % [¥]— > I 6t HL X ik
B, &R UL BE R 91GeV, FHYCHLEP2)S, fAemdid m31200GeV, [FIA4H
Gt BRI T D L B R AR IR AL L, XAMERR O K
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T REM PRI R AT LHC

2775 BLIFILEP T REIE B 1) e sy Be o AFLZ, I3 K5 (1 98 A0 1) AR KA [R]
ARG S RE R R, BRI A IR R

LHC(Large Hadron Collider) J& iF/E@E (KR A s b, efr T ot by
VL I AS FAL, B RAELEP,  HI T IR 5T 1o FATE I i 4 K427
A, RO BERIE14TeV, Wil 528 mik10™ em™s™, e 1E AT (MLEPH Py
ORI . LHCHNE [ 32 22 H b & Higgs R 7 HUBT L0 T4k, 1200 FEHLE 704
FRNIEBAT .

LHCHIP 4 PAT RO TG A T 14324 14.2m K ARGk (7= A= 8.4T 111
W) SR IREIPE T AT RO e, R R N 1S um
KIEL H30cm, X RRAE IR T A, R S AR R b, g
T 45.5cm (RMS).

HArfEsie b, LHCH RN S ARIE R 2 A0 E S48, AARHE20074F 5
BIOBFFTR,  LHCH R NS 111.5+1.2mbP',

FELHCIHI YA R 55 EK 43 AT 4 R0 o s, sl 1-2s, e
79 ZATLAS, CMS (Compact Muon Solenoid), ALICE (A Large Ion Collider
Experiment) FILHCb.

ATLASSEE K ¥t H bR & R R T W) TR SEA M FUMIBEA ), JF 5 #kHiggs
K7 CMSSER T H R R TeVAER WP S, JF kI Higgski 1, T
HBEXFRPI RS ALICESEE 4 KAV RS 104 Sy, vk H s A BRI
HS AR 74K LHCo ABYIBESEY:, B AEWFSTCPRIA T BIR [ 58 1
HATHMA RIS, Rl LB
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ATLAS #il 2%

I ATLAS ¥Rs8

ATLAS TR EAL T RO 575 8B — X4 5, B AE LOT (Letter
Of Intent) P B k&R, JET 1992 4F 11 IR R, ATLAS #3901
FoE— G RALE RIS, 148 12 2K, Bl 46 2K, 4000 2 TR K, Bt
BVERIE 7000 W, BV AR A 4.7 AL, A AT T T AR A 0 B e Y
RERT A Lo

i1 ATLAS HA T Z KB )1, ERAE 20-30 5N 7eiinG 1), PRt
W51 T 4Bk 30 AN E K 150 24N K2 KA HTIF) 1800 7 M BE % %K 2 . ATLAS
ZnEpR s, %, vk, % CERN MR EAh, @it b SR K
M, W&, k. FERHAZE,

2.1 ATLASSEEHIY)EE H A5

ATLAS # g8t — M RMZ @RS, &sea MM T LHC nlResR it
J R BT SR ), A LHC RFTREDC Y, FHORIGUE PR AEAR I PR BT 1905 (1)
HEELGARIT AR AER T AN REAAE R (1) ) 7L

X ATLAS 525 H 2R HL 58 B 1) B AR AR SRHLER 0T 98 . BR
X FRBBCRAILAR PR — AN ST FEAS S el AR S kL 1 A A, DG R R AR
Wrki¥ il ATLAS SER R 5 -2 H

TN PR S S AR UL ) — AN o BRTERR, B T S K AT
SRR, FEB AN G KT R FRI ZER BRSSO FR R b A
A, REMEHL S | D0 AE RURN A =0 A B AR 45 —ke ok . @R FRELIS (SUSY) P4
TS ISR 7T A ERAN AR SR 75 2D B B RE— A
FHELATE AR A% #4775 AR Y . ESE 2 H A LR, XS H B
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ATLAS #Ri 2%

R RN FoRE 3 WA AESE e P R I . I R e AT SEAFAE,  ATLASHKE RERS 1
1TeVEL I I REX N - FRaX LE R FokL

LEPHISLCSEHE B A 4R F A AE = ARFR AT 2 oK1 RIAH W (R TP A1
R ATHERR FEDUAC SR 7RI P FAEE IR TR IE o A AA A, LR 53 )
KT 128GeVAIB0Ge Ve S5 IUAR T K1 RITE Hh i3 1 (A7 EKE 2338 B CKMIAE
MAEIE,  FEREm B RTR T I3 AR R . J 7% 5 0 A AR AT B AR B A 75 5
D, (BAELHCARS S TARRE, R0 774210005 900GeV i) H 2
v, Pk, ATRAEATLAS kAT 54k 58 UAS s I IEE .

WK TR AR (A S —, MM IS % (IanQEDKS 4N &5 14
L PR AR D AR DI R PR ATLAS S50 L i T-20MeV
RIRG S W S WD

FEARSESE TAERS, LHCRHER A A8 1 T NS vt 1, Akt — A 44
Hsfyee w0 L) ™, o DUTF RS 58 2 07 BT, 0 AR i e o5 se IR i
5 S AR AR I R 5

W E 5 0t FRDRS A 2 P AR BT 08 1 24 AR MRS 2R A% TR 1 5
MSSM S R 7 (K 2%, $3dE A AT (Rt AR Bl (KT B o o 625 5 o 1)
R ff I 5 30 VT LASR Bt T R A7 78 1D 28 DU AR 2l oK A0 At R 711 26 2R

CP i3kt Sakharov H LAEREA) 52 T ) ORI 1) — R 45 AF 22— AATTT
WifE LHC AeX N, B RGUKATIEH KK CP BRI SR . AR ATLAS F2451R
T I FRL T B AR R AR S AR UE R 2 AN T B, {2 B AT
SRHE ATLAS [—ANEZEM N Z . B YEOHI T 20 RS & B S 1%
SRR CKM AEBE, KB baERRl, B WELMAFT N A B /v T34 CP
PR ARG R 5, BY AN B AT 435 FIAH G AR R RORE A I et 5- HROR U St A
B GR ZUMEI AT B AR - ST I 1 28 A HAT AR s ik, U RAE B
YIS AFAE . HUR LHCD 2 %] ik R BEAT B WHHIETT AR I &, ATLAS 75
FELe R AR E A AT W] LURT LHCh AH ELA AR 3
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ATLAS #il 2%

2.2 ATLASHRI 28 ¥ 111 e

HI T LHCH B it ¢ 6 2 B0 A2 ¥ SOSAR T #RAR /N, BT ALHCAA 0 TAETE
BRI EE,  IATLAS DA 20 B a5 W e RN B, DURSAR T e 7,
AR L T p s BITFmEE. EERUR L AbFHISE. T
ATLASTRIM ZH TAEE mfm it iy 5o, HeBRrE B 2T 20, Dk m
TRDNES B 5 50 RE ) M AR AR E P gt A5 7 2L

VE R R & Rk T ER I 3%, ATLASSZ6 B HET 2 Tk I #L 5T,
LR 2% (1 B PEREE 2 7 T4 H T AH 24 = 2K o ATLASHRII 2% 75 253
SRR BEER U T
L RN A0 m GE it AR ORI 1 (3748, ATLAS DEA R, TR

IR RE ST, 7 BRI b 500 N 88 — TS MRS AR I AE 0, el L

i P8 I 8 R R A A0 K (Eqmiss) e
2. BRI IR AT PREE BRGNS 26204 Hode S H R PRI K L 722 R e HAR

28 EAT bf (1 b B B 4] Coverlapping) FIAETS
3. PIIBARZEGRIN AR Al HRL AT AR R ) 2 R R
4. REEXFREITE, ATLAS TR A T RIFME G (hermeticity) F7E

LHC =5 TAERH b kil (tag) B
5. 1ELHC [ 5~6TeV felX, RGO 17 W' MZ il Re ™ E, HERIE]

A TAIEAR, ATLAS T2 P oA JUAS TeV B0 1 BAT AR iy (1 DU G 52 A

L U RE T
6. X THrR I RAAGIMTIT, T ERIA & P R B AR 1)

M=RE T -

7. B WBELNET N ATLAS [BETE A4 T B0 RS 10 35— Tl

i K PRS- FMERGIT M FREB) > J/¢+ Ky 2R RIE
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ATLAS #Ri 2%

JI¢ =1 T K] - n" 7 (3R AR P BT I—fl RF — R 14218 5

A finh A )0 A RN s P A0 2B A% R

IR BRI ST E AR EER s T ATLAS F-HEIN 2% BT s B4 2 P e ds
b, R 2-1 HFIH T ATLAS AN TERIZS M RE S 4L

HR2-1  ATLASH RIS TERES HL

Detector component Required resolution ] COverage
Mexsorement | Trigger

Tracking 0y, /D7 =0.03% pr &1% 113

EM calorety wE=10ER0 | 8 13

Hadronic calortmetry (i)

Darre! and ed-cap 0z /E =50%/VEa 3% 13 13.]

forward 0 /E=100%VES10% |3 <[] <40 [ 31| <48

Muon spectrometer Oy pr=llhatpr=1TeV| 17 14

2.3  ATLASHRI 25 )My B 4 1)

ATLAS PRI &s L3750 7 — A BRI & — PR L e & — S P RERES —p T
T — b AR IR AR GE A &, RS R, I 2-1 Pk b, A
PRI st 32 B - YU WL S5y b 1 AOARIE, SIRERGIIEE, LRI (0
EAEA TR I RER P BON T VORI u T IAR A R Bk
ARG LT R A e, DAEAT S RENI L, Ml A MBI SRR S mT LUR i
AL B LHC By A2 i BRI A &
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ATLAS £ 2%

a5

Tile Calommeters
\, Lir Hadvonic end- cap
Pixel detecter \a.nd forarard calarnmeters

[ !
| : f

'."II’J SO gk lsy | I Lar Electromagnetic Calonmeters
nmon chamhers Solenoid magnets L Transition radiation tracker

Sermconductor Tracker

2-1 ATLAS #2381 = 4 25 0 7n 2 K

2.3.1 Wik &4

ATLAS W RGEH 4 DGR Al — DA FIREAE M (central
solenoid) 1y, — AN SRR kPO (barrel toroid )43 AP AN i 5
BGOSR (end cap toroid) i 4) « FEAHEEK RA N 22 2K, K 26 K;
b HlIEM e (78 CERN 880 I RAE T 15 F IR B8k RSN
girgniE 2-2 BioR:

P B AR ARV R T ) 22, A&l 2-2 A fal AR B, B
FIR M ATLAS H N BRI 52 Bt 2 e frhr Bl g i oA #5568 S R e T Bk T Y
HAEH 246 K, ShEAE2.56 K, K 58K,
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I AR R 2A 22 i S
ATLAS £ 2%

2-2  ATLAS R38R ER R 48

AR (R S PR TR A 55 AR R s i R o AR LR Y AR 9.4
K, K253 2K, AILEERAES ML 18 MRy (B 2-2), i
IR PR BE i< IRV R, FEARE B a7 5 B 4 0.41-0.78 e dbirdhr, S AHem)
wOAER LT TR IR s i e A AR N AR 1.65 0K, K5 K, i 8
A Ji T 25 Bl G B AL, AT 14A<n|<2.7, 7 i a6 B A 1 3% R A
0.14--0.94 FFihr, Ayvin g ALK w WEAER AL BT 75 K11t 0

7 1<n|<1.4 FIEFE AR REIE D), M7 b A T it 26 350 40 1A ER 3 i ik
[Pl SXFh g B vk v DML R s ) e R 1T p T IARIE, A
TH—AEREE. SEGE REMNLH w PR T R R AR R
ISR ZAT I /N RIS 0 o

2.3.2 Wl 4%

ATLAS [f] 4 R 24532 (Inner Detector) Ak, K 6.8 2K, k42 1.15 K,
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AR KA AT iR
ATLAS £ #%

BRI SOE R R0 i, Ab T 5 AT AT ISR EE 2T s . 5
Tmi<2.5 JEE A, HBEEhE ST BECBORTED 0.5Ge V)i i, W
PRI T LAGS AR LF IS U L Bl A AR — B8R T s gl s 7
M<2.0 KIVER, P9ERERII2S T LK) 0.5GeV-150GeV g5 B () B 7347 1R I
we

PR R I 3 AR 36 (pixel) BRIUBRDY, = S pRFds BRI %% (SCT) A1
TR SRR I 3 (TRT)PHAL i, i 2-3 P

' End -cap semiconduchor fraclker

2-3 ATLAS PN FBERINES (¥ 78 3 A 1

iR Z R4S Csilicon pixel vertex detector): AHELEM, IALEXTfE S, 250
SR 1% @ x 2 = 50pumx50umx300um. X 40 HER RN 8% T B AR50 e
sy, AR TSR T

I SRS IR 28 (SemiConductor Tracker): DLW A4 & .Cofl, 4
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i T2F4h30em, 37cm, 45cm, 52emIEMG . RS HR rxpxz =
18umx18umx580um, c 357 FURL A28 b PYAS s i % TR L &

AR RIS (Transition Radiation Tracker): 3% 420000 4> 4mm
HARMIE G o T LARIIDRL 776 27 BREAS A8° 22 10] 1) 3 SR A R JBUHE HE 11
T AR SRS IR N s LA

2.3.3 =hERE

ATLAS HAERF A il R AE SRS T B RE RS . BRI B2 R F 2R
SR EEE R RERY, EAR Tm, K 4.5m, AMINPIANIGRG. 9R TR RS ARG L
S RE A L DA AN, b R AR RN BRI R A R BL R SR, T
D)3 HEL 1 R 508 1 e A% AR TR R o A A 10 R A 2 A A A 2
4000 i, &l 2-4. 7£ LHC K@ M Rk T, A RE mRiuahll
BT, 6T, KPBHERRE LA ERERER Er miss, RN HABGRIHT
FRTRET), BEMBELL TAEZ 4,

Tile barrel Tile extended barrel

.........

LAr elechromagnetic e
barre|

4] 2-4 ATLAS £ #s 1) RERS 570 45 K 7S i ]
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1Py NES A =2 VA8
ATLAS #il 2%

LR R A T 0 R VR P R R B AR POV 76 T | <3.2 Z X
W, HAMREREEMAE PR 0 L RS i 58 b 6mm K 42 51 4)
HPAASEIRFE AR, AT n | < 1.475; P9 din o FEUE 58 RE 4 A1 A AR g
A FERI RS AR, RS PR A A VE A 1.375< | n | < 2.5, AANAE R BRI E 53
AMA2.5<|n| <32 o PGB AT BT () HUHR S e ) A IS 8] TAEAS
EVE . R R AR IR IR B R 124X 0, w0 K126, « BRI HEFE No
(E) E=[10/NE ®1.6@3.0/E %8 GeV), i T3 77 a1l ks B2 72077 17 A
50 mrad | E .

SRTAEARY T SR TR ARSI BRI A R T RS A I N R AR, R
AR ae s, HIXES R0 AnxAg ~0.1x0.1,  1E n=0 AR AELT
JRRE,  RUAESCEESE, b 11 ANRAERACRE . i e R I v 840 SR FH A R A4 in
SR, HET A RN, PEBON A S K. FERE, R EAERRIEE
BN o(E)E=[38/VE ®1.693.0/E]% .

2. 3.4 Muoni{x

B TRARGERNZER S, R ERA S RIEHN S 5, =ife
) p AR G FHARKL 00 I X o FAFAE T IR Ukl 7 (AR 2 384208,
FITRAXS o B A 0 A I e A k1 (1 S R b HAT LR %
TR, p AT e BARC B A ATLAS 528 Pl
FR ARGy, A 2-5 Pros.
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Thin-gap chambers (T&C)

Cathode strip chambers (CSC)

Barrel toroid

Resistive-plate
chambers (RPC)

End-cap toroid
Monitored drift tubes (AMDT)

Kl 2-5 ATLAS #RMEF 1 p T &h # -

WA A AT EATLAS WU #5% 160 DU JE, SEAm B 16 v fi ok BRI 25 5 4 3 )2, 43 )
IIAAE—A2A2 N 5K, T KT A AT s P9 00 i ) 7~ 2R304 23 4 DY
2, BEXRE SRR R 4 0 A 7.42K,10.82K, 14K F121.5K . FEATLAS fip T
H AR RS, — TR A0l = A e, 3 A T
ANty 75 7 ) (R P AR P AR AR o DN B AR R 4 S R — R
F T AE 3% 3 A e J7 100 RS 0 e 14208 A BRI RS 28 I 2%, B A1 el
PS4 (MDT, Monitored Drift Tube) Al [ 44 % (CSC, Cathode Strip Chamber)
KIER: T2t FE TR ik BRI &%, e AT EE R ORI A il A R
[ B B B AR 2 7 7 (K058 AN Feads A b (5 = % 7 ) TR L 5 1)) « ATLAS 5
I8 T S R Al R BRI 8 X o3 Dl R, AEARER BRI S (RPC) 2 A
SEATRRGI A%, AR 56 2 (78 M B'E (TGC, Thin Gap Chamber) /& TAE7E
HRIREU T M 2 22 IE L=, eI R 43 HE A0 T 5ns.

LHC - J5 1 5K A1 F ol 3 ) 18] 8] B 24 25ns, 0 355k ey~ S5 ASC R 1% 3000 2% 1) 473
FARTF25ns, (HAEARE BN Hp T3 R FIMDTHRICSC, I 814> #E R Tk A E
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1Py NES A =2 VA8
ATLAS #il 2%

AFER, 7 i ASC P b A 223 BN ) 23 B RE AR B ORI %, LTI HIK A
W XN AFE L 7 AR b 22 3 1 8 S N A0 85 AT 5 1) fid A R
YR ap PN e

XTI G, AEA PR i o A A P P AR ] (R R0 2 2 Y 1 P Ak AN
L0075 SN N S AN 7 & S S % S E TR

2. 3.5 ATLASERI 28 1 fuh &k A48

ATLAS i Jz PO Trigger) A HE 3R (DAQ) F Gt 1A 22 2% fis 4% 1) J )
level-1 trigger(LVL1), level2 trigger(LVL2), event filter(EF). 7ELHCIFUA%HEIZAT
(R, s (bunch crossing)# % 40MHz , 7F 4% 5 I 45 Mbunch crossing K HE
1725 YChlEE, JTLh, SR AL 107 NS L SR BA IR AP, T
DAFRAT 05 200300 3ok A R (1 ik A SR8 6 1 S e AT 13 B T ) 08

LVL1 il & 255 FRECE R, w PRI 38 il i 0 e B 28 Ak R #0251 B AR
RLIEE (7% FESR PR 119, LE i RSl i . AR SRR 2 R B RE REAE, T
T IGT AR M A I T Be AL AE 4 At o I LVLL fid o6 47 14
i, P TE L T RO R K X d5 (Rigion of Interest fai#%Rol), I 2-6
Fizs, DMER gk A . 4LVLL ik )5, F61% B 200KHz .

LVL2 fil B € T HAEASIFESY, JFA A 17 BB A s A%, XILVLI
T H (R O BB D I AT IE R . — MR, LVL2 Ml JUE 8 1ok LA
[ — /N o (R K dls, 3k e B A o6 B T LVLL il R k48 i . il pfi
(R, DN T EELVLL SE 7™ (R sl it BRI DA S AR 4 AR BRI, S 7 s IR R )
B BRI SRR T A E LRI 4 (R w0 A, M0 AT PR UR T ke 4 A
RAERE I E B . SR LVL2 iR IEFR IS, IR N~1KHZ .

Event filter — it A7 5 Ay DL A IR S0 R0 0 P2 IR RIE 5 A, e R T B
B\ 208 L SR 53 A AR DA B, 38 T 45 T SRk 3% Hh A9 BT 9 A e £ i 7 2
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s . fidizfilk 2 5, 1% 064 200Hz, REAFE] RN R 1.3MFT,
PRI RERR PR 204 300 6 A2 96 K 152 - PR AF-o

Areas selacted by
First Level Trigger

Kl 2-6 &5 —9 il K 5% H ) Rol
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top W BE L% i AU (17 A

F=E top WIER« TLENEIER =%

1994 4F, t %5 50 P SEAE Tevatron &I, e CUANI T AL T HL 59 U
ME— AR K T, R 175GeV Zidi. AaUEREL TS top %5 7 (4R KT8 FE N
[~1.5GeV, H29F r(1)=0.4x10 s , X5 AL 18] KRB (1/Aqep, 107 B 2%)
TP
1T top % SLIRFRRTE, &2 5T HL 59 R BR AR SR IR RO ER BT, B PRy 2R
(F ) B A AR AT B 7E top Z e I AE B AR S B PRI, T NLO
(Next-Leading Order) iG55 ¢ 7F LHC it~ A4 1H & 833pb, 3X%f N T4
AR 800 Ji I e e, R LHC 22— AN @IFLse i top T, Z
(1) top PIEEBF ST /E LHC FJEFF .

3.1 topTmHIrEAE

3.1.1 Hitopfir=rk

Htop LI RO Gl 3-1 B SR WAl TRl A
(W-gluon fusion) &2, XFK t-channel (/& 3-1 # al 1 a2), 1%=4 Jy U LHC
AT K2 250pb, A& top S I FEE AT I B RO WERERR,
XK s-channel (J& 3-1 17 ¢) B2 I IE RZ e 45 G il — M 278 W, i
W% W Z A top B AP b Zwilfl. BT LHC IR -1
X, RS SRR AR, IR R AR AN, KRATE 10pb A BB
=M Wt (B 3-1 7 b, R EE A top B W
¥, 1£ LHC )= E#R1/E 60pb-110pb Z2f7
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1P NESL S =2 DA
top W) BE % o FEATKEAYHAR 1)) 1

3-1 =R top SRR Z K al il a2
t-channel, b & Wt-channel, ¢ & s-channel

W HLGG 5 top A, FRATAT LA E RN R - W-b TS KR & R o s, o5
HEREAI P25 T 5 top 5 b £ AR IR HERRAR TRT, FRATT AT LATE G % 3 1R AH EL N
BAUF RAUESEARHER A IR . 5 top [ —ANAN[R) = AR w] DLHEAT AN ] (¥ 97 ) BT
9%, B0 s-channel 7] LA SR 548K W' B4 15 t-channel 1] LLRHFSY top & 7%
FIIL e R R ALRL T AR A5 1E 1)L

3.1.2 7Bl R

it =B IR FRlA (gluon-gluon fusion) FIF J % 5o X K,
P KWK 3-2 P



1P NESL S =2 DA
top W BE L% i AU (17 A

1
a P b
LET I B
F I o
W=l : W- .35
g e aF -
o | -]
1 .L"'._ t-_.-" = I g :-. |I
7 o : i B
iﬂ : “Serren
’ b -0 | A 1 5
E I,..#"l I L -
'-'i_'II - t L.'.IF! I H.ﬁ 4 ‘h-';-1
'“-."? A | 3 U
W T~ I W T
. I " = -

Bl 32 o AR B a MIERE WK, b ARG

tt 7E LHC L= AR glbn R NLO B RS  T7: 76 LHC L, 90%
tt I AR AR IR PRl 10%000 e =0k 19 1 5 o (R K ot
FIE LHC R AL N 833pb. t T SHl ORI A, FrbIfE
LHC b&FXF e w2 .

WL AFAE P RE 2 e of 0= ARk TE (] BEAFAE— NSRS
FEAR Sy 1t ), DG ERAT AT LUIE RS A0 A o2 00 1) P AR AR OR S RO W B AR AE 1)
UEHE ;AR Z IR S R AT — AN T o JLPRA,  WbrHERTAL Y Higgs 364
Ty BURIRATATLAE LHC EREAT o SRS IS4 BT top S e MAFmrlE
Wi, DBUE R TR AE T34, BTLL top 55 lf B (s B4 O B
TRk, DA R o] LU = 5E top 14 19 A )8 & A TG
5
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1P NESL S =2 DA
top W) BE % o FEATKEAYHAR 1)) 1

3.2 topFWHITER

PRERYIA A, 24 99.9%(1) top 5 S ALK W BT F1 b S Fi(t—>W +b),
AR WO TR R AR top % va A P RS [ () 55 A8 R X
t—>W+b—1+v+bFt—>W +b—>ql+q2+b .

XF ot S| g AR L =
HUET 4 R # —>wiwbb —(Iv)(jj)bb
SR T + Wil o —>wwbb —({v)(Iv)bb
ESURASIR it —ww bb — (jj)(jj)bb

. FAIA [ (K AR AR AT o ) LA P 3-3 s

[1%[30, 1% 115%

+.
ete  ermu mutrmu etjet

3-3 1t FBIAIF AR A L]
ot PR IIMHEE T ‘et jet” 1 n Het" & 15% A XWETE T, M)

PEANETFHIRE, 8 ete, et u Flu +u ), EAT0 0405 S50 1%,
20N 1%; AWEVEIE by 4%, e HARE 1 IER (te, THp, Tt+T,
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top W BE L% i AU (17 A

T+ jet) A 22%.

BT t W +b [TEAS, brfERE R 5 t > W +5 Rt > W +d (A5 3 3 1)
4 0.1%411 0.01%.

H1T top 2 5 (K5 R F LSS S AR B R, — AR UER R BB TS top
Ey A AEAEAE SR EARIE, WMt H +bAt—>Z+q . t—y+q SHRE AR
VR A (FCNC)o M TERRERIE T, top % e ¥ FONC 3R & 4k v i 4%
=0, Pk, anRERATEE R top 5 U AT FCNC 348, TR#H & B A7 £r
[RIE 3 o

3.3 AR EHE K4

17 LHC W R LI i 2O 88 A TTAR, B LAZE ATLAS #8902 L e TT i) AH
DA HB A LUBERLAC A St ¥, FRA TR AR 77 AH DG 23 1) S 1oy R e 25 i = 24
TAE. M TREW = E Al 0 /7 F () Monte Carlo i, 5 %58 e M 7= A=
(Generation)#| AOD(Analysis Object Data)**! [{]— AN 5g# )il Fe, BI-4El(full
simulation), 1% 3-4 iR,

AT AT LU E Bz ) Atlfast 77 20K PR A 40 (fast simulation):
Generation 35 5 o= Az 1) 451 £ il SO b 2 (smearing) J5 LBk 772 AOD (1)
SR,

XTSI P AR S B, 5 reconstruction 25 B ITUA X B AT AL B,
287742 AOD it SC A% =X

41



I PN e VA8
top W) BE % o FEATKEAYHAR 1)) 1

Ganaration

#

I Simulation J

#

I Digitization |

I Atitast J

i

I Reconstruction

¥

- Create A00

\J

Bl 3-4 Al iR s S

3.3. 1 PeAETE 4y

A B4 F ) MC@NLO3.1 Al herwig6504. 7 generation H, 1
ST SE U DG U BRI AR 7y, ARG P2 pp IR R, 55 M0 40 1%
S AR AT .

R A A B AR DG S HOBCE ke 3-1 P
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1PN S VR RS VA8
top W BE L% i AU (17 A

R 3-1 B pp LAAT S FE R K25

24 iVEED 2 iVEED
EMC 14000GeV WMASS 80.4GeV
HVQMASS 175GeV WWIDTH 2.124GeV
IPROC 1706 PDFSET 56
PARTI p HERPDF DEFAULT
PART2 p BASES ON
PDFGROUP CTEQ

# 3-1 W, HYQMASS F£Ri=4 top &7 i, IPROC = -1706 £
H1+H2—tr+X )R NI %, PART1 F1 PART2 43 jill 38 7 X 4 wiig (1 67 -,
HERPDF = DEFAULT X7~ {#1H herwig #RIA 1] PDF, BASES = ON FE/RHUUTH 73
B, BASES = OFF NIF Rk #3ix—4 .

SEM pp MEEAE I FESS, TS5 BIASSCAT: *.dat, *.events, T 21a17id
FErb = AL S i SO, R A AR I S S AT
B3 1 #5574 [ FE 1 Jimmy, tauola A1 Photos 5¢/%. HEEAAS
B E IR 3-2 Bk

Hrr, msflag=1 F/RITIF 2 FTAHLAEH, ptjiim Lo A& A Z IREUH R 1 %
/NS BRI, polar=1 K tau AR AL FEIRAT I, radcor=1 FRMAGEHFEIE,
dmode=0 F7r tau [T AR EIE RVFN, isec = 1 Fox RVFRIIEGR N,
pmode=1, FRVFH&THIERTHN 6T, interf = 1 VPG T,

pais
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top YL i AR (17 /F

R 3-2 RET AR T R R ] 2 25

24 BE 2 BE
Jimmy --- msflag 1 tauola --- jak1 0
Jimmy --- ptjim 385 photos --- isec 1
Jimmy --- jmrad73 18 photos --- pmode 1
Jimmy --- ptmin 10 photos --- xphcut 0.01
tauola --- polar 1 photos --- alpha -1
tauola --- radcor 1 photos --- interf 1
tauola --- phox 0.01 photos --- itre 0
tauola --- dmode 0 photos --- iexp 1

SE R AT TS AR A R 5 FRATT S 15 2 xxx.evgen.pool.root A
By 7™ 4 10 Generation 547 5E %

3. 3. 2 BLLLEL /)

B (Simulation) & 43 F RELIK) ATLAS $RI 3% 2880 2 A 38 5045 20 1) 451
BRI 25 e B B0 B R, SRS S . ATLAS #RINZS 1Tl 3 T
GEANT4 58 11 -

AP, FATTASE P R R 0 2 B Ji AR 5y ATLAS-CSC-01-02-00, i ]
ATLAS BAFIRA N 12.0.x0 BRI ESARL AT 1) dir 44 AU 407« aa-bb-xx-yy-zz.
Forp, 5 aa HUR"ATLAS” 56 350 " 44 7 Z s B Z A A R 245 11
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top W BE L% i AU (17 A

H I, i1 CSC %7~ 4 Computing System Commissioning & FH (R #$ARA; o
=Gy, xx WA, RORTEAR RN A R PRI A A A R AR
WL (B B UGy yy MR AN, RORTE B2 xx TRIZR LT
SR AR BN B R, RS SRR SRR i BB RO 2z U5
ANEEF, BT b GRS A R IR 1 B

ATLAS-CSC-01-02-00 #4215 400 i A< 76 BE AR ) Py 38 8000 2 N6 RE 8
ANTMEEAIEH T HMws. FH CSC (Computer System
Commissioning) FEALHIAS 5200 AtlasG4Simulation.py ({3 1 i JEIAS 15 g i1 4 |
TN 12.0.6 T CSC5200 EHEAEA ™ A2 FIARHERRCAS ) X 7 A2 358 4315 21 ) s gk
ITAREEE, e R FRATE A3 E])— 4 xxx.RDO.pool.root SCLF, BRI 58 K

3. 3.3 HAAE

74k (Digitization) FR) 1 B2 K B2 7 A IBAUME 5 HAL B 15 5
TEAH 2 TR 4 R H P2 A0, . BI04 J 49 380 1R 5 AR A SRR 8
AT B R B HE 2 — R

15 B ORI AT A g N . fanth SOfF, de AT SR EOM BRI 28 B R A
7 (SRR 73 PRI S B A S AR [R]), 1247 )543 8] xxx.digi.pool.root ST,
B 73 58 o

3.3.4 EEHEH

£ 73 (Reconstruction) 4 45 744 5 4345 S 1) Hicdhs 4 by 44328 B RS 5 TR
J4i#%47 }y ESD(Event Summary Data) 3 -

% CSC Bidls 7= A= At i 4~ RecExCommon_topOptions.py , ‘& & k=4
ESD 5 AOD Fif. 7 B I E @A b e SCRN . i HH SO R 23 BB A
(GBS 73 TP PRI SRR S AR IR]), IF4EH] ™42 ESD, A5/ NTuple Fil
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I Nl T e VA7
top YL i AR (17 /F

Ji K.

FIH RecExCommon_topOptions.py F1 F A 5200 reconstruction.py, X
B A EB o 00 B 3k AT B OF 7 A ESD, f £ 43 2 ESD % #s ST A
xxx.ESD.pool.root, H ¥ 55¢ o

3.3.5 AOD/™=4

ESD CHFJLFALE T Sl s s B, FUR TBURSR T i Kk Ls
X5 (I, A BRI s R 2 “cluster” [R5 BRI )5 A B B T, 1M
LB RESS TP OSBRSS T L i AOD W& MAIER BTN f R R,
BLE T W) HT P A6 TR I — LE IS R, A TR ESD 1M .

FIF 742 AOD [ A< 5200 AODOptions.py Fll RecExCommon_topOptions.py
(L E R4 A )6 B FE A =25 1) ESD SCAF3EAT AR BE, #e 41531 AOD $idis
A xxx.AOD.pool.root.
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YN R VAT
1 U IR 1Y) T

FOE s WRTRTENER

BEAT top & bE LR SR A, top MR NS B BeiE N2 T top 1

ORI R B 3T X top 5 be MIFST, AT AT LASG UEARAEASE Y 1 18 ; 3 i %o
top % 7o JIEE: (RS A B BRATT TT DASHARUERR AL R Higgs BE (1 AR HEA T BRI ;
HI T~ top %5 Be 2 TLAPRLT- Hh M — 10 BT 430 v 99 B (EWSB) RUBEFRIREL T,
Ik, top b Rk AT 7 C R S B B AR EL S Al top 5 v, FRATIIE W] LA 5T 2
K7 PR AR YR, JFH Al AT BEAAAE I HDRL 1 BEAb, top FHIEZIRZ TeV
JEEHT BRI 97 32 L SEORIE, TRIUEXT top % 7 AR STt Ay X S A B o T HE
i top 1 et T A L.

F£ LHC XH#EAL L, top 5 5o FBRWEE o X742 ArERNAE NLO (Next
Leading Order) KBTS, 7 LHC b, o MIP=A#H KZ4 o (¢#)= 833pb,
11 LHC ARS8 (106 ) 384T I, BFAFRMEA 800 J1 AN 1 ol A=

Hi 3.2 ST IRATRI 50, of FAT =R AR, AEAR SO, BT o XX
B ARTEE NN S o R TERARES A AT, PIAS b 258 LA
e BATFELE IR I ZE SRR A PIA LT S5 TR 1, A b jets, LA
M E KRB R (Bmiss).

4. 1 WP H B0 B A A 3R 5%

4.1. 1 5 55H

T L 1045 S 008 o XU T 384508 & > w w bb —>(Iv)(Iv)bb , I
HrCp BOROAHTE p o, FRATAE H 15 5 s O CSC(Computer  System
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YN R VAT
i WU T AR N T AL

Commissioning) 5200 AOD #4848l (full simulation) %l (WLEHK 4-1),
H1 ATLAS SR A B h A FE P 6 7 A 7% MC BRI B SR 715
ISP IELE AN ERY e VYRS ARSI IR = ) S

4.1.2 1R

it AR REARTE N FET FRARELL ML 1L o 5%, Wfhic B58T1
FEARELGIR of SRR T X TR 2. QD FH,  fuieh AR RE; 3. H
9|,  QIEW + jets, Z+ jets, Z(—11)bb, Whb VL K W55 B 47 45 (1l
ZZ, Zw, WWw %) FH top F51%%.

AR SCFAE T LA B S s R o T SR Zbb T G, LA Wets
WE, Mtop IR, BUREEA M ATLAS A1E45E, VR4S B & 4-1 fr

No

4. 1.3 ATLASHEHE 1w 44 F )

ATLAS %8l ¥ iy 22 BN R se v BT fr 0580y 1-9, KNS 55 a-z AT A-Z,
LAR N RIERAT 5 Bl i A2 A% a1 e

Project. NNNNNN.PhRef.ProductionStep.Format. Version. NUM.END.

“Projet” &= AE A PR WAL, 41 rome, csc, de2 55; “NNNNNN4 7S AL 4L
T, RN EZITE R EHE, 10 005200 Ko top 5 b %t I AH 96 3 4% 8 $ s ;
“PhRef” J& X 1% B 1 {7 #4538 ;  “ProductionStep” 3% 7~ B4 7= AE H U B8,
simul, digit, recon 55 ; “Format” &/~ &4 (1% 20, 41 AOD, ESD 4% ; “Version” %7
A AT FH IRUAS; “NUM? & — S A 00001 FFAA TR FAr 8y, SR EeAE A
ARG S ; “END”FE8“log” B “pool.root” (i —Fl,  Hif & h Hdi = A it Hi S
P, J5 R AR I S
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1PN S VR RS VA8

1 TR TE I HL A

R A1 AR SRR A Ho L

FHpIRM AT FEA | BUbselE | FHE
i b (k)
=
i —=>wwbb —>(lv)(lv)bl; MC@NLO 5200 730 30. 4
(1 =e u)
ttbar B
tt —>wwbb —(vV)(jj)bb MC@NLO 5200 730 275.5
7 —>wrwbh —>(lv)(lv)bl; MC@NLO 5200 730 37.9
A “17 RED 1IAR )
W+jets, # top B &
w(—> e )+ 2p AlpGen 8240 103 22.0
w(—> e )+ 3p AlpGen 8241 89 11.0
w(—> ev )+ 4p AlpGen 8242 112 6.0
w(—> e )+ 5p AlpGen 8243 224 5.0
w(—> uv)+ 2p AlpGen 8244 92 1.5
w(—=> uv)+ 3p AlpGen 8245 143 9.3
w(—> uv)+ 4p AlpGen 8246 82 3.2
w(—> uv)+5p AlpGen 8247 224 4.5
w(—> v)+ 2p AlpGen 8248 197 17.3
w(—> tv)+ 3p AlpGen 8249 149 13.0
w(—> v)+ 4p AlpGen 8250 109 5.0
Botop  (Wt) AcerMC 5500 990 25.3
B otop  (Wg) AcerMC 5502 185 15.0
AcerMC 5175 890 157

zbb
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4. 1.4 WSCTARAEHT BB AT A58 SRR i A

WAl Athena (ATLAS software Release 12.0.6). Athena &3
F GAUDI HEZE[H)— N4 . GAUDI 4/t LHCb TAFAITR, JaKER
ATLAS A& fEk stk /it — LT R 583%, Kb GAUDI, [fii ATHENA w2
T GAUDI (ARZIF I T %8 ATLAS R A I E .

ATHENA P& ABAHLHE T — RS T30 78 B, w25
FEIPAL, LARVFZ T LRI P4 S e 1 TR . e AR 7, Rkt
AR5

ATHENA AF4R 2 14 = BTG W1 4-1 Jom:

) N N

] Event
Selector 12 Anl

[ fFanCan dicdaia ‘,-'l'-.. -

. . L We
Message JEvent Data] |  dwwe | Persistencyl | pata
Service Service AR Service Files
N an'p‘r' vent
Ions
Store

Service ‘E':';"'“ Algm‘lﬂ'm \ /

_ "~ Transient
g \&Dﬂec. Datqg Detector | Persistency

=

Service Store Service
.

" Transient

Histogram | | Histogram | Persistency]

Service Store Service
e

Cmver'fer

4~1 ATHENA HAEA R 05 K

%FF ATHENA K840 (41 ATLAS Release 12.0.6), ‘EAIT/E H T
P (projects) F“FE 3£l (packages) )25 R S5 M 2R PRI . FLrfr, < PP b Mg
WM ATLAS Release 12 JRAA GIHEM) o X T—4~ ATLAS B LA, S
J T AR 2 FRFP R, RN R P B R S DMR 2R i) T U 2R
PP AHESA — AN FRZS 5 (tag number), 1 UserAnalysis-00-08-19, 7R AN[A][K)
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WA, TR R PR A — AN A 5 (release number), 41 12.0.6, HIRIX
—ANSEHEI ATLAS FARUAS

XA Atlas B ELHAFW, EHIRT — FPILD“REF B
AtlasAnalysis , AtlasConditions , AtlasCore , AtlasEvent , AtlasOffline ,
AtlasProduction, AtlasReconstruction, AtlasSimulation, AtlasTrigger. X} J-%&E—
A RPN A2 R Ak

e Generators, Simulation, Trigger, Reconstruction, PhysicsAnalysis

e InnerDetectorSoftware, MuonSoftware, LArCalorimeter, TileCalorimeter

e CommonTrackingSoftware, Calorimeter

e Control, DataBase, DetectorDescription, Monitoring, MagneticField

o AtlasSettings, AtlasRelease, AtlasPolicy, AtlasCxxPolicy, AtlasTest, Tools,
Utilities

External

XA AR, N X B emt”(H TR 4 1E) - “sre”(FH 147
I CHEFET) . “share” (I TAEICCAEBIASCAR) . “run”(F T84T /R IMAE55)-
“<PackageName>"({7-Jl C++3k3CfF) “python”(FFIf 5 I iTid—LE &) python
PSS AFE AN R )RR PP

4.2 HTHIEER T

HA, 7 () R R E  R R R e s o ) LR A SR A SR P SR U 25 () A28 15
I E@EA AR s R AR s R . s R A A
THEEREDREWILE T, TR S) L R 2T = @l 2 & i al
KHE jet T, FAVE P2 ke sh w5k T e, JATE S
KRB S KT 20GeV, | n[<2.5.

HLF IR A T AR AT, B AN 10 500 45 AP AR A 1 sEM”
PN, “isEM” 3L 16 An,  ARALOUER] 73 8 4, REANF AR HT Y
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o WURE T I AR ) F

PEAERAR N E, &AM R\, B2 BT — A5 as R,
RA2PR. W FRIES, WMAETTEZAESRE, 1sEM X AL E 1)
HBAE, BN 1.

R A-2 WP EEPIAIESIT

iSEM(16 177) E X
a2 ClusterEtaRange eta cut on the 2nd sampling
(>247)
(VA ClusterHadronicLeakage Et leakage in first sampling of
hadronic calorimeter
=iV ClusterMiddleSampling  Cut on the 2nd calo sampling
VU4 ClusterFirstSampling Cut on the 1st calo sampling
EyIR b TrackEtaRange Cut on the eta of track
S TrackHitsAO B-lay, Pix, Npix+SCT L+
FOHEAT B M) impact
parameter J|i%
A7 TrackMatchAndEoP Track match:
An<0.02, A ©<0.05,
0. 7<E/p<4
7 (VA TrackTRT (number o f high thresholds
hits) / (number o f thresholds
hits)

W isEM=0,13 B, ik 8 DMk Fesc Al il 2 5511 IsSEM&2047=0 [
1535 5 BB S 590 A 7, BT Track TRT {5 QMU E S AT, 1Al 7 AN q
WA AL . 75 CSC #dih, T TRT BRI B LA I S AR 4%, A
AT K S BT RCRIRIC,

PRtz Ah, FATEZR A T RACLH) . AR FIGLR A e Tis
A7 ) A 0. 2 HEMEHE P UTRRAE g RE RS T IR AR 2 R ONELFE TR
fetE) AL 6GeV (Er(EM in AR=0.2) < 6GeV).
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I BA T B R, AR R BRI RS T 2

(] PRI (B A AR 73 Af A B &3 e o An &l 4-2 Pros. il s, BT
HOIEENE5Y & N =Sy S8

C Mean 0.0002500
4000F RMS 0000 Entrles 16746

C » : Mean 0.002815
3500F L j RMS 0.024%1

- 2000 2 Indt 512128
3000 C - Conatant 2338+139

- C Mesn  -0.002819+0.000116
A 1500— Signa 0017953 000015
2000F i

L +
1500 1000!_— +++
B #
1000 E i £
4

L Eﬂﬂl_— 2 th"*++“+
500F B i g

C B +..r*‘+ 4‘"‘"‘#“**

ﬂ-llII||1||||||||||||I||||| P B A_ldﬂ#”"l""—:*ll'lll'l||||||||||||||||||
0 0.0005 0.001 0.0015 0.002 0.0025 0.003 0.0035 0.004 0.0045 0.005 .J08 006 -004 002 0 002 004 006 008
dR(reca-ala,truth-sla) pt resolution of alectron

K 4-2 .

N AN 326 $ 1A B A P T OB R 0 R A (

TEBI NG RATER R E 7 SR S F 2 SR AR K A
WEJE, 0=0.018),

2 ety

Zr Al »

My au mEMERE, HRCR K 4-3 fros:

S o b
vk § &3 ++H++H++ +++++ thly J[
BT e }
gﬁn_ss'-}HH'Jf { s’ : it fut
% i } M;er++ y
o af ¢ ]
0.sE } naf it
D455 nzf 4
DaE o1f
0381 R 2 e v TR IS ATV AT o T
:Hu“‘ﬁ%“‘ﬁ%“i‘?'ﬁ'ﬂ%‘ﬁﬁﬁ“*“m;ﬁ” L i Y R BT s

Bl 4-3 « ZelE O i BB S B AT R R s A BBl n o0 R IE ORI
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] 4-3 g P1>20GeV H.|eta|<2. 5 IR ECSEHL T REREZ) &M n Ah 1 ol ik
FRCR AR AP ERATTLESIE n=21.5 AT, i i dEse
BCRARHAR, X LR R R A A P i i i A AL ISR BT 2 T AE n =0 ALY
I,  RORRAE TR, XERALEn=0 &, WHERESEA MR

(2em 247,

A BRATT IR FE R T Ik e A A B T I ZU LA 08 95%,  IEFRRCRA N

51%o

4. 3 muonf)iZEEL

muon [ 5 A4 R F 16 /2 muon mif s S5 . ZEIVEEM T A ER I
RS B muon RIS T IARLAE R, IEEAMTEATRCN S, L
I T RN BEAR R AR . X T muon fEIEH, BRI E KT 20GeV,
n<2.5.

T muon AL ) 3)3%, AT 1R 7E F g BB 445 11 muon 42728 & [ 0.2 HE £ 10
2 W IR B AN T 6GeV (E(EM in AR=0.2) < 6GeV) .

o L S0 P muon [RIEPE, 2443 E11) muon SAFHLLEL L muon 2 [A] 1Y
RIS AR G347 SRS R A & 4-4 R, HerbourREshE R I
AR, BATH & A AT T84, RMS=0.036, o0=0.023. MEHFATA]
DIAH,  muon AR AL LU LT

54



YN R VAT
1 U IR 1Y) T

B SGUI'.II——
L RMS = 0,03 E
- sigma= 0023 B
[ 4000
50001— B
4000 3000
i g |
3000 + 4
B + + 2000
2000
B 1000
1000[— B
:I\\IM‘T‘T‘I\‘\\II|\\II|II‘T"H‘T"N—0—1"'I 9_||||||||||||||||| | L
22 015 04 -0.05 0 0.05 0.1 0.15 02 0 0.0005 0.001 0.0015 0.002 0.0025 0.003
muwnB iR E dR-muon

4=4 Fe N FRATI T IE v B (PR BN B R A B CTRAT I 2% A B e 0 a0 A Al T 40
&, RMS Al o {HAERIYPZA D ATEIN St TA LRI F 2 n AU B S w2 8] ) 25 1] 2
AR AT K

%t Pt>20GeV H.|eta|<2. 5 FIELSE muon,  JUEE#FIVERR 0K 40 A il ) 4-5

e

it ++++++H+++ i

=TT

d
; “+++“*+*++++++++H+ﬁﬁw HM . |

4-5: el muon BERASNF A (1 R AIEFRCR K AE 8 muon B n 23 Al
FREMERERR

M muon Bl n A EERCRIATATLAE 2, £E n==%1. 3 LMD EE¥CR

B, XS PR A A 9 it it 35820 1) muon 4500 28 BRAT S muon FRIN #8AS Be kb AT —
AMRRIISERRITEG  TfE n=0 I, muon MERIACRBARML, XZEFNTE n
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=0 M — AL T ARSI N 28N T e, Wi bR 4-3 K 4-5 &
I PAE H,  muon EEERFCRIELLLHE FIFNZ .

I R p STk, BATREIS R muon LEEZ N 96.7%, EHHCER
218 68%.

4.4 JetHJIEFE

4.4.1 JetJik+

jet P EERI A jet PURRLE S RERS T I R A5 R S8 ), JRAT A6 A A St 4
72: 4 Coned. HIETE M - ¢ TR BV RE S KNI — A REAs T, ARG LAY
FE RSO TIS—ANEA 0.4 (BIHE, AR AERS R CVAEIMEAS IR o T [ A
AL T SR RER R R A L, BE RSN AL E, W
RACHNZe b, WPREZ25 18] I AR 7 M E 1Y jet, 50, DATHELIORA e
L SR RO R, AR 0.4 IEIEE, R EIPR, HE
HFIFLE 1 jeto

Jet Al REAL SRS HL T B muon, HI 7 WRESE C&2MUTRE R RS, 1
w I RE AR S UIRE R ReSs D, B jet MRER T OGS THT
FifemE CEAEIER A jet MIGZART), HEHESET jet I n iR,  Fr
DAREEO0 jet IIRERAAT A EME IE. B IE AR 75 p 15 jet 18] 1125 (R BE 2
(AR)IHATI . X T RATEMAOL T, WAE S jet 1 AR < 0.1, WHIARIZ jet
T IMRR", BT % jet; WERA TS jet B AR i 0.1 <AR< 0.4, NI\
AZIRNL AN E T jet, K5 FIRER M jet thfnd; TR w, Wife
L jet ) AR <0.4, WA iZ p & Tk jet, K HAe R INZ5 1L jet.

S ERE, AW IR TR T 30GeV,  HAl AL i<2.5 JulE Y
1] jet o
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4.4.2 b jet[fikHL

T b T A AR, T 4% 1.64ps, cr—490,m, DI b 38 T304
PR AR IR, A0S 7 4 0 8 SO M A T, ki
A T AT LU TR R T TS 7 AR jet R T 0 R 2 4
(impact parameter) ¥ fil bojet MM, FATMEM b jer %ML N
IP3D+SV1,

TP F R RS B mpact parameter), JEHE > FRIZE(SLAE Kde) 15 i
MIBEES. 7E ATLAS o, BURREIZ S dy RORSH RS A T A0 RS 5
2o AL S PR B ERE 2 d (76T 10T SRR T T 6 SR A3 TP,y
(5 A 46 PR, REESHORAGEM,  HE SR TR FHIEY et
BRI SR ISR T 5 et BIOAS A AERDRAEAI T A2 T R 50
WG, Rz, REESERN IR GO 4-6 ).

‘Secondary g
vertex

X
Primary
vertex

4-6  do IIE R IE SRR R

“BD"EKRNFH B RHES L zp ZJGHIHEIE.  “SV?RIKZTN A (Secondary
Vertex), SV1 JiiEAEH T 3 ARG R = BRI 45 11 N2T, MSVX, ESVX. o,
N2T FEAEA AR TR A A H ;. MSVX 5 IR T5 5 BT 038 b 1 I ANAZ i 4
ESV FR IR AL 7 AR I Ry jet TRy RARIE MV RE R I F A0 L. &5

57



YN R VAT
i WU T AR N T AL

4 IP3D Al SV J7v, SPRF—ANEE jet #0HHE H T HAHN KA E (weight)H,
SFF b jets cjet F%E jet, BTN weight 2> At & 4-7 Fizs( “o” 4 light-jet
1] weight 7347, “...”7 4 b-jet 1] weight 7347, “+” 4y c-jet [¥] weight 4347):

N 10° =L Gcﬁb
E DD o light jet
= O AR R o e e h_i
= Faues e -Jet
10 e P e
= o ey T,
B e . T
3 £ hac™ Ly
0l < el
05 O F 1""'_._
B2 o l:‘:%l:h S5y
107 e S Tm,  h
Cy o gk o ++"'+|-
== EE i &h
== ) IE
10 -.-::ﬁj' m.:, -H-I-
2 i Jff
— (m ]
: W bl
EI 1 I I LLAL 11 I I L L1 I L L L 1 I L1 L I L L 1 1 I L1 Ll I Ll 1 1 I Ll 1 1 1 Ll

=210 s} 5 10 15 20 25 30
weiphiTags

Bl 4-7 25 H jet IR 5347 ]

FESERR e B, W —A jet 1) weight (H KT 6.5, FATHEEIAMER b
jeto XN b jet IEFERUFHE A 60.7%, 5% jet(u,d,s) M HEBR LE Rugs =130 (LA R
BRAA b-jet HIHE jet B4R jet BULLED |, cjet IIHEBR LR R =6.9,

SEATE T 51, KESHEMA bjete TG, HIET bjet WEH
# (Multiplicity) )4 4 & 4-8 fron:

et

vl
18000

16000

140000
12000

10000
BO00

G000
4000

2000

u L1 L1 I L 1 1 I 1 Ll 1 I L1 L1 I L1 _1 1 I 1 L1 1 I I L ¥ - I - -
3.5 4 4.5 5
number of b-jet

[=)
=]
i
=
-
i
b
pa
o
L

4-8  tt WELTEAHAHI ) b-jet 2 EE i
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ik 4-8 s, DU o BT REASGER ST 2 A bejet,  MEATTE R
g, KA o R 73 L T 14 b-jet, 1A 30% A7 R
BIH T 2 4> bjet.

4.5 ERFEREE (Missing Transverse Energy) K&
FRRERER TSR T T R A2 oo s B p s B, R T

XHRIEA Ceryostat) HEEEBURMIMEIE.  7Ea XU 73R F B IEFEH, b
TP, BATRRE T ZRBHER KT 40GeV (11241

4.6 BEHIRPIERR

KRR T RIS, AR FGI AT I3 LU B WU T 3245 451,
HIE A I 4-3 Fion:

R 4-3 WU EATAE ] 1 ST A1

Cut VAR RS VIRt pt K eta F3K
Cutl 2 NG T Pt >20GeV |eta|<2.5
Cut2 24Db jets Pt >30GeV |eta | <2.5

Cut3 Etmiss Etmiss>40GeV
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A 4-3 T (RIS AT BT B BEAT 3%, AR AR 4-4 P
O TSR B 5, RATAGH T RAMeR). K, 5 WEdE

— b

FORBEMG MR Z AL A F B . i y)iE, TATNAE 5 H01R R 1975 1,
tf TR 370 4, Wrets AL top IR A RES B YIE,  d AU
gt R G, BAE 95%IM B ACE M4yt TANASTHE . 3B S A

1 SCER A AroRIN,  FRATHE IR e B —4 730pb™ (£ LHC 5%
— AR

R A4 RATTET RN A A B B AE A IR e R

E gt Cutl % | Cut2 Z# | Cut3 % | BE
it >wwbb —>(IV)(V)bb 35. 5% 23. 4% 78. 2% 6. 5%
(1=e u) (30.4K) (10.8K) | (2.5K) (2. 0K)
it —>ww bb —>(IV)(jj)bb 0. 2% 12. 1% 59. 6% 0.01%
(275. 5K) (473) (57) (34)
: — — 4. 9% 23. 5% . 6% . 9%
fE—w Wb —(1v)(V)bb ! 3. .o ] 0.9
(1. 8K) (433) (336)
(37. 9K)

(IR THEDb 1A 1)

w(— W)+ np (94.8K) <1.7% | <1.7%0
(< 160)
otop  (Wt) (25. 3K) 0% 0%
(0)
Hotop  (Wg) (15.0K) <2.1%o <2.1%o
([5,311)
Zbb (157K) 0. 3%o 0. 3%

ol
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4.7 e WREFHERZENER

TG B S AT RCT,  TUS% b s th SRR B2 A,
VL A O R R, S SR TR R . AR T
— R AR T3 ) P Tk S PSP BT 1 7
TSR A NP NE T, A b jets, PIATIT, KRBT
b jets MIPUS RN BH SR R LU, BRI — R P15 85 I 4
P (B =B =M, M AR IO IR O, Bell 1T LRI RO 1

PUsh . BT x, v, 2 TSRS 50 pr.py P, TR X, v, 2

D7 B RS Mk pL L), Py BATTAT LI R Ry AL 1

pl+p.=p,miss

p, +p;v =p,miss

(E, +E, Y~ +p.) <, +.Y . +p)) M, =0

(B 4B~ +p Y~ 4~ +pL =M. =0

(B, +E,+E,Y ~p, +p.+p)) (b, +p,+1Y . +p,+p)) M =0
E +E A, +p[+0Y 0, 40,48~ +p] 41 -M=0

"

Horr, pmISSF pmisssyRIFo5 x, y A ERSEER;  E %
R 1 MRS = 17,0 ,v,v,b,b A MR IE AR, WA, P
T, RIPBCT, bjet MR bjet); p &R T i 78 j 7 1 BBl RS E(=x,

RS W R WKL I T, AR P 80.4GeV s

w

y,Z); MW+ fiM
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M, F1 M; 4y 513675 top 5K top TR, A LI 175GeV, 15
FRRALD, PTRRT x, y, z T RE R R R R, HihS
M Sk se e e i RE ., SRR LR, BT AR B P T P
FIFR

4.7.1 J7REA )R AR T7 15

AR R | R oA T Al AR R R4 2:

{a1x2+b1x+c1y2+d1y+elxy+f1=O (D

a, x> +b,x+c,y’ +d,y+e,xy+ f, =0 (2)

o, x NIRRT x i s, BOGREA 1R pl, v AR
hEAE y TR s ey, BUTRRHE L P pr R¥an, a, by, beycr, e,

di, do,er e, f, LEEMBETE D jet BIRE. BhEA A FIE .

BT R 2 ARG AR, DRI AR M S 5 vk . ATk
fE TV 0 SR A A 7 FE (1D R (2) 3 BIRA x—y “PIHAERR & IR 4% 2%,
A5 (R DX 190 Pl pA) T Jo v SR LA AU m] DAA 21 75 R A (e o

AT L 5 R BLIGNTE S Bl AR x o J7 ) i B i gy XA
~1500GeV"1500GeV, [KUbFAMEE T FRA 2 F1 x h—-1500GeV ™ 1500GeV Z 1] 1)
—ANCAME, Wy BT DB AR (D) SRAE,  RJER x Ry MEARA T TR

(2) ", JFERATR (2 FumESENRR (KTERHNTER). £

~1500GeV~1500GeV iz [ K IR AZAL x (BRREGAE 1GeV), EHE BHDE, Mk
PTRE (2D ZeuifE Y EUCRAF AR S, JE BRI AR AR I x (52 )
AIRRAM—ME . ARG BATFRE S A3 n] BERE B IR A 52 7 R4 2 XA
it (x, y)o

FIH 3R J772:E-1500GeV ™ 1500GeV v [l AR ER x [R1E,  FeAiTmr LK 7 4l
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2 PrA AR R . TR SRAZOT FE A Bl T i 2 T REAG 2 DUZH AR, JRATTET IS
KA RWRE, &G MEHOL,  BATCRRBDTRA R, X IR
Tl BATREX Bl 55

4.7.2 1E X top® vi X} ) B 4t

TR AL 1 IR, A SR AR TR MR B, T
EPIA b-jets, FFLATRATTE BHEIAR b-jet, WAMRER b-jet. KA1
TR AR TR bojet 4b BN, B P As ) B g
dR(dR = [A7? + Ag? ) /N — ML R Do i F)— top %5 B S8 ASTIORIN— X,
LA T TR R, WIS T Get S b-jet, UM b-jet.
ERALE R, BRI ANETA b-jet 14 B ob—A4LE

e R AR T TRALGIG,  HIL% B RDE R B4 2 b, i
ot 4.7, 1 SRR TT LUK R T RUR T T DB R SR ARk, SR
KA T IS R A T A0, S p T R T (DU B B R AT 7T LA
P W B TRODUBN R (5 B 3Bt W B 7R 5 AH AR 74 BT 9 b-jet
DY B8 L TRATT T BA T 2 0 top 245 BORMRIDUBN R (5 e S, D74l 1 1Y
FRIECH , He e T IR top 4 SOX AL H

4.7.2.1 FIHEmissh P 1K1 1E

M5 NS Emiss 5PN R 1 R RE R 2 AN I SEAE AT ORI 2
i 4-9 o), PIUGAERAF TR 2 i Rerh el Be R BT R TofR, B
BHARATE, BRI DU sh B E S JSHERM BN, Pr AR AT e
Emiss (R{ES T RE 2L SR A 3EAT 12 1

IR R AR
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(1) B 4-9 TPy oA by REPHSCH 0091 v 2052 1 5 SR B e A 5 T 25 SR B A 1Y)
OAE, I IRATIESE Emiss 76 75%~115% 2 MBI, BRRAELK 2%, 43 5F]
471 W TR e DU S AT SR A, 0 I AR AR I LLOR R, T
MRS AR AR 7 EE H IE X top 5 5o X)) DY B) &

B —
2 - Entries 41230
2000
= = Mean  1.015+ 0.001729
= RMS 0.349 + 0.001223
1500 —
- Integral 4.076e+04
- ¥2 I ndf 17.12/ 11
1000 —
- o t Constant 2030
- t b
- | f M 0.9767
500 — K ++ ean
- 4 y .
= +}++ W, Sigma 0.146
- P s
— i +H"+++
o CL111 | - | L1 1 1 | L1 1 1 Lv"l'ﬂi L1 | L1 11 | L 111 | L1 |”"|*“|”**f*ﬂ~“1—‘~w|«: bt
2 1.5 -1 -0.5 0 0.5 1 1.5 2 25 3

EtMiss true/EtMiss reco

Bl 4-9 B IS AR R Y Bl R R RE R It

(2)  ibEEd P (D 25, BARRT RN —RAUME, W gk T4
TR B IR R BT R AE, WY KSRV, 7F Emiss 60%~75%
A 115%~130%1 A8 B2 A B IR, BRI 1%.  WERAE, W 4ailiR
B, IFHERIMASR T EEH E R top 5 BN WAROSRTCM, W
BT % .
—E VG A Eamiss [0, 3RAT S AT REB A1 B FRAL VMR,
FIRERF B TR Z Ay R A, JEE R T A A H 1 IE R top 5 Okt . WK
I T 241E R top & oixt, TATER T MR, JHEAFE— D ik,
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4.7.2.2 1ERtopZ vt Rk

X 4.7.2.1 PRBIMZAIER top F 50k,  FRATRARE (weight) VE%KiE
B P e R IR — 21 o ATV 1) A i 3 ) P e K ADLAR oK 3 4 B mT R IE A 11
tt Wor . WS REBATI ISR T, RPRCE, top 2 5 RIX top %5
Wk sl A, W& 4-10 Jros:

e T
- q - r :
ool 7 ¢ ool $°%
e et g
T ool
000~ 1 e
[d b E
E A '
L ;o
¥ 1 600f %
10001 - ! 4
g ® annf? %
= g, B 9
500 - 9 b Y
K %, 2001
-I FLofearen] P e=stastaral B e ]| -.--EIF...:F'II -------------- 103 B I....Iﬂ:ﬁ‘i‘-.’-l:-..'.‘." o 101
G =="50""00 150 200 ' O"50™100 150 200 250 300 350 400 450 500

ptiMeV ptiMeV

& 4-10 BHLMESE (RO R (RO top % 5 (S 704 K

] 4-10 Hh, ZER0 R A TR BT OBRED R A, TR 43 A
BT, B B TR AT Y top % RIS top % i)
DR P, B 20 0 top S TTHREN R, 2% top B RTiE L. TRATIA
Hy T 5 R P CT EA F BB R 0, top 5 5% top 45 5 WL A A )
R )1«

A5 410 1AL, RIS IR T B TR top 4TI HURED R B
BEAMA, R, Bl T BT top %5 5 (KR 3 I E S 35 1 B 5 (pd ),
B8 R BT S0 R
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f(x)=ax bt ,

o x R V,VLEE E BEE, a, b, oo d ARIESE, S TH TR top
S, U AN E R H .

SEANtE Ay, BTV, VLEE PUASKE T RS R BRI S
IR R ECh,  BRAVGFBIUAMCE: weight, ,weight,weight, ,weight . ,
K PUAS weight (EAIeZ JE 19 21% tf 44 B weight {EH: Weightil o

S RAE 4.7.2.1 HAFRI &ALt (¥) Weightiow AR HLLLEL, TR Weightio
KAt Ay B, 1F QR TR KRS

4.8 EELER

F TRl 2 B IR, FRATTR A S R T O R VAN b-jet AR b-jet
TTHON (W 47.2), T IVESEE—/NB5 b jet FIR b jet HEATHERITHE
Jit LI i 07 R A9 B0 0 b e T DU SR AR 1Y, I T BUR S F R ¢ F 2
AR, ST RURERI f S0, 3 SO B hi s R
K, MRS FE], X R T R B s S R E Rk, H
TE53 9% b IR b-jet MMM, AP E SR T, X A4lEH 5= Rk
fTERET b-jet (X b-jet) 5 MC E3K b-jet ()X b-jet) 7S] JE A AR KT 0.4, N
IWHZERFEONAEGT 5O B WA S FOEREMR, 2 bjet AR
b-jet FEAITEHE, RV HE 584 IE AR5 -

Zenl 4.6 PR BIYIE, BAMFEIT 2399 My EESHEM (1975 MRAGS
Fhl, 370 KAt RG], 3 AKER top 1R, STASKA Zbb ). X
Se i h Ay 1601 ANE R T RATW EHE, HAEHEE T of 4, Wid5 MC B
R ECSA LR BT R B, o 245 ANl of 15 R FphER R, 1345
ANHI R REAREE T IE R Ok, 13 AN e SRR . MfE
% 1345 A6, A 302 ANFHBI b AR b-jet L4, RIAT 302 MAEL .
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FITLL, R BATIX P £ 5 5 50t ¢ XU 7 AR A S B T e B

AN %—3.4%%%@%%)0

KRR v, v, w o w et K770l 5 % BRI MC SIS AR ELER, 45
T eI AgAe 0 J7 e/ & J7 092 FD 10504, Wil 4-11 Fil
4-12 Fi 7R

B 4-11 A LR RV, VIS, HAEEA 358 AnfAe (1154
B 4-12 B EE T w wott, AESADH I AnAQ 3 4i. o, Aff
R ZE R IR S ATy s S K, H b-jet B0 EA ) H A F G A A
W A &1 SR E hEAR 5% BX NV MC B SR 2 (8] 1)
AFIAQ 53 ii o

nu_deta | [_] nudphi
o0 ‘|; 120 r
" o
5L J G0 :_
. Hﬂﬂﬁwﬁ# bty L ol [

E_ u
&
-4

deta uf v I:I [a.nu_ﬂp]\i ﬂp]u of v

EIIIEIIII3 E i= g gIllgll

3

4-11 FHERIT (V, V) 50N MC B80T K AnFl Ag 434
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Bl 4-11 R 4-12 7, X b-jet S0 IERf B4 2451 (1) AnlAQ 4341, Al 1R
F e 07 e AT T R S CEl oA P ) R 27 BB 2 AN 58 A5 e
GrAn, BT RAFRAE A I 3 BT AR XD, i b R i 2 o,
PGSRk 4-5 Piok:
% 4-5 TR 5H B MC B8k T ATPFIAQ 44 (sl 4 5

Vv v w w { !

An | Ap | An | Ap | An | Ap | An | Ap | An | Ap | An | Ap

o 0471040 |039|0.42|0.18|0.16 | 0.18 | 0.20 | 0.16 | 0.17 | 0.13 | 0.16

RMS | 0.99 {098 10.99|0.92|0.69 | 0.64 | 0.70 | 0.63 | 0.49 | 0.39 | 0.48 | 0.40

A PR AR 15 MC B LSO T (RS &7 0l LA, 0 th T RS R4y
Bk Apt (Apt= (EHFLT pt -MC ESERLT pt) /MC EIRT pt) 1501
WA 4-13 Fros:

_

&0 [
b il
sof [ +
b alt
40 - r
30f + + Sie +
i 1A
20[ +.|. ++
| 1
o A2 RTINS0 N AR A 1L L rEra AR NN FEEul H
-1 -0.8 -0.6 -0.4 -0.2 -0 02 0.4 0.6 08 0.1 -0.8 -0.6 -0.4 _nl_z .E} 0.2 0.4 06 0.8
pt resolution of w+ pt resolution of t
anu_dpt |tbar dpt |

7af Tob

sof 605
5n§ 5“5
40% 405
3nf anf
znf

20f

100

Bo—

Gll-—
ok Tl Do b b d b Ly b o
-1 -0.8 -0.6 -0.4 -0.2 -0 0.2 0.4 0.6 0.8 -1 -0.8 -0.6 -0.4 -0.2 -0 0.2 0.4 0.6 0.8

pt resolution of ¥ pt resolution of w- pt resolution of t

B 4-13 HIBRATIK VA SR 1 (1B s & o)
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Kl 4-13 mf, SRS v, W R S 5a i Apt oA, S HEA
FERHROCH v, WRL £ 550 Apt 5. “+7 534 tifs 5 Fg ik,
H bojet SRl IEMREE RS, BATH A 7l g, MRS HULR
4-6;  HLJT B A A G S B o3

R 4-6 TR TR > HEAR LA 45 R

v v w' wo t ¢
0 0.31 0.27 0.24 0.25 0.16 0.13
RMS 0.37 0.38 0.35 0.35 0.26 0.27
4,9 /NG

ANEE RS ot WU 1 I ARTE IR AR 34T T3EFE,  JFRI M3 22 IR A1
KL IEATE AR AT s AR BT TR AR 2 4 b il
Tk, FATEEW T 240 F4), EE BEEER” ATNIX L 1 FHPIEAT T
iR mAMFRLGRER, ROOESEER AL WAT.
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FHE WHEFRUENBEFRTEHRHNE

top % vt O R 9K, EMIRER 175GeV Aiti, el i ggifr
MR I o top 5 5 K KK T HRARHERE R DL KT ) BE T 44t 1l . FEdRifE
BRI, top & o AR V-A A R BAE HEE T, REYH 99.9%11)
top % 5t ALt > Wb 1AL 7 TR . 1E top Sl E ], W BE T
A A BSOS M S T RN > Wb FEASIE N W B PR AL
M, FRATTAT LLRE—20 58385 top e H BTG, Sk AT X tWb THUFf B
fRIFEE RN EME V-A G5R1 . W B a7 Jie FLIB e B vl 43 991k (logitudinal)
W, AT (left-handed) W 145 T (right-handed) W =Ff, (FA[A[F] T brufEi A
[t —>Wh tAFEIR Can FEL 550 RRABER F (0 8 ) 2 B 22 5, B A AR AT, 4
HMNAEFETATAE RS R0 =Rl Ab 7 300 W B 7 BT IR P 4 b B, AT
A USRS T IOAIE, IS B BT AE (IR
R & W AR 77 2R S gt G s T H AT Tevatron UG I3 ),
M LHC ¥ 2 ATMTHE Z . LHC Hife— K top 1), % LHC E{K5EfE
(10%em?s™) IBA7HE,  ARAEREAT 800 J5AN i F= A, R WK G =11
Bedls, TR LT WK AR AL 1 Tt A TR 0 1 0

5.1 Wik{LHIfaj B4

ST BN 18 W7, HAZHERE Chelicity) A =R fe*: -1, 0, 1,
FAormbr 2 A /e F-Jie (Left Handed) , 2\ n)(longitudinal, 3XHL “Zh[n]” ZFHXS

T W TSk )) , 4 T iE(Right Handed). LLt—>W b 3l #E K6, 7
t—>W b AR A A S WL, R T B DA = b (AR TR,
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K 5-1 s

b iL “':> “ﬁW
Tee Tre e
w*W bﬁ i

Left—Handed W Longitudinal W Right—Handed W

Bl 5-1 =R WSt 1 (1 i

Bl 5-1 IR top #IESR, gk CRED Lok isshJrim, HF
SATRBRLT K A NETT [ o X T WA T HERITOL, AR FA 120 b 2 5 i i,
IS TR Ay Jot i oA 22 IR 1 A 2 T Ref), BBl fash i sp e nl &, Wt T-hE
TS0 CRATILIN D) AEARHERL AR 2 AR o

XTI S A e TR A7 T eI 1) W, e AT B R JLER 53 53 Fr,
FL A Fo oo X b S /ER UL U, ARERAIET I T Fr, Fo AT Fo (8

1H:
M}
Fy=—3 —=0.703 +0.002 x (M , =175 )
M?+2M
2M
. F, =0.297 —0.002 x (M , —175)

T Mii2M}? (D
F,=0.000
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(D X, M A My, 2353878 top 70 F W R E, DL GeV £ox. H L
TR E S, BAVFBIBR M4 Fr+Fo+Fo=1 o ¥ top it A 175GeV, f£7%
J& 7 QCD. HFEGHEIEH b & AN R EIENZ G,  ArERIRE
251 Fg=0.695, F=0.304, Fg=0.0011,

WTEW b iR, &5 t—W bR FEIEAMIE, FROH b %
WS, 2 FE W T IS DU R HER R N2 B A RN (R TR R
R A THEND, ArUEriaLes ¥t . W —Fhgie B (1 240 Fo, F Rl Fr ()
LEEEN P

( 2

M
F,= : ! ; =0.703+0.002x(M, -175)
M +2M,,
3 F, =0.000
(2)
2M?
F,= ; i ; =0.297-0.002x(M, -175)
M +2M,,

N

MRl My, 23 U275 top B 50F W K15, B top Tl 175GeV, [AIfE
%1% QCD. WIESHEATEIER b £ TR A A TR S5, FRHERIH B
251 Fo=0.695, F1=0.001, Fr=0.304.

B A 5 WORL T 10 A BBk T 8 (38451 QCD 1A%, TfifE QCD i fE
chRE S WORLT LA MR 1 CRRREIE Sk BRI Fr 89 W), RIIL F 3675
TR W BT (M — U

S i Fro Fo A Fo FOEERATAT LU IO R AER R BES, R BB B
WS KRB Fo (K 5 AR 22 BB, W] 1 R FRIEBRIN Higgs HLiHI
[0 TE YA RS W1 Fr PS5 RAERTR 22 IR, U2 IR bR v R 1
TSI T REAEAE IR VA IR AT,
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5.2 WERALHIN &5 1%

SRIURE T A e B B i I 7 vk 250 iz 328 =K o A, Xt
B KA SR FRR R H E AT T (spin analyzer)o. 1T858 5 A B2 [H)4E 525
ARAMESTHE, T W AR RS P BRI B A S W, i AFRATT— R i
TAER ABENHT T, {E et B 73Rl s 73 AR WA AT

DU W R R A AR IS 3 7 0 5 top #IER T W INIZB) T 1 2
IR Ay PR TZ A A, AT A3 =Rkl W % AT 15048 Fr, FL A
Foo w MR 5-2 ProR:

top rest frame /
b——m@

spin=1/2  1/2 1 w

Bl 52 W R B ORGSR T A P K90 A

EARHERTR R, bt —>w b LR,y I (3) KERM.

1 dN 2| _ siny, lcogy I+cosy,
Ndeow 3{ ([) +F( )+ 5 )} €)

wHE—ow b i, 3) Rty MBSy -y, W

1 dN 2|  siny, 1003// I4+cosy .,
Ndeow {F([) +I5( )+ ( 5 )} 4

-7 o>w b s Frh Fe A FL I £ —> wb SLFEp By R Fr 6 MAHES,
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W 3B €07 B A A B XU 3 AT v () P

L (3) KA (4 RIGHASERR EE AL R W RALHIBISh, ek
cosy (AT, BATELBA P MR RIITE, I BIAAE OF
HRIBIFRATHE SIS () A,

(3) PR W =GN0, W 53 s, 3
L FORAETHEW Ky I, 0 FRAR W Iy ST, O+LHR
WREANAFEN GTFHEN W ASCHE), W (3 R4,

S
0

1IN dN/dcos ¥
o
)

e
b

0.2

B 5-3 W =M AIR A 70 R A A1 20 A1 1B

XTI W BT, BT A B R A, BTLA WA
PR INIE AN T A TS W RisEhJr R, Wl S5-4 s R T
FEFRER) W B, RSP T, R RSHEFIEs) 7
Wi TS W g s n), Wl 54 KR AT TR WA
AR TE sy e TS5 W Ras ST AR, i 54 A B TR, BBk,
ST A 77 200 W B, B TR S A7 (R I 49 A 22 5 4%

Ui
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W direction
of flight

Left-Handed W Longitudinal W Right-Handed W

5-4 =R Wk, RERLT S W RIMER TR SR, A0 SkR kLT ) A i
L PRIV oy A R b e

5.3 i BT ERIEHVHIRALTIF

S 4.1 T RIFEE MC USSR FEA, BATD WAL ¢ 1 XU
TIEARTEIAT TS

X e X TESEASGE R, FATATLAE ¢ A tbar ARG, 72 iHH
i TR W IERTPIZE) T S W AE top #ERTIBENTT M R MAD. X
FEREA B R AT LIS RIS v A, eI A A RN (5.2 9 (30 A (4)
2O, FrUEARCENSEmEE N ofidh, Dgmstiti.

T AERAT VR R T b & 55 736, X8 FEECRA RN cosy
AT E IR 1 cosy A€M ZE;  HE Rk sgl b5 s s 3,
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XT cosy (73 ERIEAR 233t B — € IS, BT AFRAT TG S H 1Y) cosy 70 AT
BATIRHBIEZ G, AR RIEG W RIS E . 3T cosy A RE IE,
A LI LA 2D SRAEAT
(1) FHZEERISELL, HRACRE IR, BT s3] i
a) S RISEIUEEE D S AP ME R MC BRI B SEAE B (AT
FRATLSERE AR R, T RD AE LR e BAL5 15 2 RS FH AR 15 B
(AR A AREF R TAE S, T ED . A ISR 75 B & A 1A
RASEERLE BEA MW 7 S0, 2043 255 &A1 S )
cosy M7, il 5-5 Pros: B EOXEC hE S mERER AR FH
cosy 7, BOER NHEGE ST cosy K7, ALSEEI A T 5
(11 T3¢, wjets, zbb 45) BEEGRNN) ¢4 FHI P cosy 70 551
cosy 7 AR A D1

Foo

o
TR o
EATR PN e NN o
om0y )G 0 00 G O CoDmiy Cr e e V0 i
ey = o 4
L Aol B4 B

% L2 S W e e
P A P T
ISP RTS, PRI PPN PTG et tm RIS L g ;

4 08 -06 -0.4 -0.2 0 02 04 06 0.8 1

cogpsi

5-5 HEESGIH, AE SRR SR AR R cosy A&

b) FIHESR 5, 41 cosy PS4 D2, ¥ D1 Al D2 4N H 7 K
4% (D1/D2), 1HEI—4&ACE ML, B—4 bin FI{EK/RZ bin XN [H]
cosy MIHEAMAR . XBERSAMIATH—AMUE, PHBRCERE (H
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TAE cosy==% 1 T AT IR TGt moAR/N, #IEGE[-0.9, 0.8]fX
D)o ZRCKREH T E i TR BRI EXT cosy 11971 51 2 1 I
7. DI, D2 CLLTRATIS2IMIRCR R W 5-6 H a,b,e is:

a E a8

0.05

ok .

0.03
uoa%—‘ + +++ B
= _I_ ‘|‘ o0z
0.02— o -
o.01F +—|—+ 0,01:— Y
F —H = _
u_...l...l...l...l...I...I...I...I...I... Ev oo by o by s by by by by b by 1y
1 0.8 -0.6 -0.4 -0.2 -0 0.2 0.4 0.6 0.8 1 -1 0.8 06 -04 -0.Z 0 0.2 04 06 038
CcoOSpPsi b cospsi
£*e
=
=
= p_—
—
(&)
=
]
(=)
=1z
as

-

]
. W
illlllll \\\‘Illlllllllllm

+_+ i

0.6
1 1 . ] 1 1 1 ] 1 1
-0.8 -0 -0.4 -0.2 -0 [ =] 0.4 0.6 oOo.2 |
TS

C

5-6: (a) 15 T FHHIK) cosy 704 D1, (b) cosy HIFEIE/M i D2, (c) Fedl 14531 i 25 ek
paiil <

(2)  JHSE B n BT I
a) KSR Edn CHl T HATE BT SER U, I DA SOl R R s A
B AR cosy 73417 I HIER A S RIS BT 21 (1) &P 55
I cosy 43 Ao
b) AP (1D R EET B IR,
c) HMH cosy KBRS A1 & £ Can B 0 SHEIE R R AT S, 14
F| Fo» Fr, FRIOME. 7 flecosy) BREH, A N

2
—Ccos "y l—-cosy
+ F
A

f+a—ﬂ—ﬂx5ﬂﬂbﬂ

f@ww)=AP%U .
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FH MC %4, FEAAHBIH W AL SE05 5 k. Fe=0.709+0.044 ,
F1 =0.297+0.026, Fr= —0.005+0.027, XBEIRMNTHLH T4 iHRE,

5.4 Wik EH B RGIRERBE K2

ME W A EERGR2ZEZEA U JLI: (1) Hplfk (trigger);
(2) bjetbpid (tag) #%;  (3) bjet ReEME:  (4) 5 5 FH5) 4040 A
M (5) top BUEAFIEME; (60 HIBIRZE.

5.4.1 Trigger TR RS IRE

TSR B AR il R < R I, mirE Ol R, A E S A R
K, Rk EMARGRE. W ERREGE TR A, AR
WFFE T Ml R AR IS o iR 451124 EM251 5% Muon20i, B L ZE 401 v 55 A
KT 25GeV WAL BT BUCE Ml KT 20GeV AL w 7, g+l T
DA A o

St eE AR TIHEARE, HTAAERANIOLE T, BT R SR, W
K 5-7 i Horb, BZEEDg of XUREAR Y, AR TSR], B
AN RS AR R R K BT e AR AR, BN TR
AW T, BEH A n B E AR AR BRI s N R o XUR
Apep, WA T AT A w TR, B RS AR il R R
Bl FAEDY e XA, AR AR AN e TS, B
AR R R
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Efcimay
a

]
§ ! g
e 1n ee events i : Kin K K events

1
e in el events 'E : lin el events

pt

Bl 5-7 i RUREAR S il
ARSI Kb AL, 2 BATEFE Ml A S Al A )m . HATRZ 3%
MR SHEIERT, L FOIEFRELG, B 45 R % 7m0 n] L2,
B A A it SRR AR G 22 ] AR ANTE o FRATFEA R SCHY AP rh O R 7% 1E i
At R IR o

5.4.2 b tagRis iRz

FEARIC b jet B, AL BTAE 1 b jet AR 10803 5 S U0 B0 FLL ORI 2
IR T BT b jet B H 59296 Hda H b-jet MR B H A —E K220 .
HAEFAEFENS,  FRATEORHEH AT HAT PIAS bjet,  JTLL b tag RUORIIRZE
B mMBATFGIERE, NS W RES IR R —EMiRE.

XtF b tag BCRIELAIIRZE, SM ATLAS fast simulation iff5%, #id7E MC
BRI o b tag BIBCRD N W8 5% SR Mgt 45 Rk m . IXFPEs
1E W AL S5 Fo L5 AN +0.040, 78 Fy L5 HERIZAELL N +0.063, 7E Fr
GG £0.022, X EEARUA HAE B b tag R E MG R RGIRE
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5.4.3 b jetfe il i m i 2=

H T8 SR PR FE A o XUR TR AR R # R 2 b jet MRER,
JITLL b jet B 5 B AR 2200 0K P ECE  or RG], A7 RBOR IR
%, B ATLAS fast simulation 57, AT b jet (RS 5N 3%
RAGTE TR ZE . T ERAESAE b-jet FIREREN, Emmiss(Z KRB fEE) IR
SRR, FrUARATBA NS4 T Emiss ({H. 2%,  bjet AEmARIbAE
Fo L5l AAAL N £0.051, 78 FL ESLEMARM N £0.039, 1F Fr EoLEKARN
h£0.023, XL b jet BERAZ IEAT RN R G IR

5. 4. 4 T 5 A AN e e B iR 7=

BT ERATARE ST 2P A T S, e SN el L A s R A
AHENE, XK FEOE SR ENE, TSR BB A, AR
%o TR S (winjets, H top, zbb 25) HIMLLER/DN, RATEGHEHR S
MG RG R ZE . SA T A& 15 500 b-jet tag %,  b-jet BB A BRMIAH
ek, FERRATECAS b-jet tag RO b-jet REREI, HAAT RN CLRER
W, T BRAIA T E AL UL T S T iR 2% .

AW HAFIR T o 15 Cor A v (80D FE 5 T8 LU AN 2
PRI ZE . T W BRI 4 S LA E YD 1.5%, W B n 194332 L
ANHENED 2.1%, W B © (73 SZHEAMIENE R 2.5%, 10 2 HL A b (547 52
LA ETE R 0.4%,  SIISRBUE 5 AT 52 0] Lol AN e PR mT LB U 4%
fidio BILFRATORSEAL T, 8« SISO 5%, IX7E Fo BolEMAR R
+0.002, 7 Fo E5RARE 4 £0.007, 75 Fr Lol £0.002,  iXiE
AR BB B oK 4 B 1 S50 A AN E Ve S DRI R Gt 22

SFFARYERC G, A VEE XS T tau 5 53001 TR RE A BEA T 1R U 1
fitt, DRIHAZTS S o ATAE TR R B AN o 1R v 2% LR K
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5.4.5 top% b BT AN B P R IR 22

Al b jet MAEEARML, BT top % aFITE FH T XU 73 A0 1) o gl o
(fEJ7RED, FTLL top BUELIMANA & MBS SECE - 8 REMAF, 5l
RE51R- % . Tevatron Runll 25 H top JFi IR %210 2GeVI¥l,  h THF5T %
ARG e,  BAMBORSAE,  RABIEERFEA CSC 6201 1E 24 Al 525
(RIS o ZREATE P AR IR R W top Tk 170GeV. SR HAH A (#1532
SPZBIRFEARRAT A, A BN W bS58 S CSC5200 HaffEA4h
R, HZERMEN R top BUE AN T MR IR ZE . A IRATAE Fo 11321
AR £0.026, 7F Fo EA3RINAZALN £0.011, 7£ Fr EAG2IARE 0 £0.014,

5.4.6 BRRJTIMMRZ

MR ZE, FEAT LU LT R AR R K Q-Scale, S5 RK
#(structure function), %ML H(hadronization scheme), FIAHEH(ASR), K&
HEHH(FSR), b & i (b-fragmentation)®5 . ‘A TiE iR 22405 ATLFAST #
BT, BN EE S Bl 5-1 TRt

* 5-1: FRJTIH ORI RS R %

HARIE | 2 | Q-scale | Zifpk | WISHE | RE&H | b= | #mTL
b/ Uil Uil .

e B

Fo 0.010 0.004 | 0.001 | 0.008 0.003 0.003

Fr 0.011 0.002 | 0.000 | 0.016 0.002 0.002

fmE B

Fr 0.002 0.003 | 0.001 | 0.008 0.002 0.002
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5.5 WARALM & )45 R

W BT, FRATE AT 2N W AR S8 45 R
Fo= 0.709=0.071 (syst)=£0.044 (stat)
Fi= 0.29740.078 (syst)%0.026 (stat)
Fr=—0.005+0.036 (syst)+0.027 (stat)

M B R UEH, AR RN RGERERRR, HEHTR
MC i ge it m BRSSO T LHC = isit — M H A G R ), &
e AT RGERZ %, AN GHRZERA ST,

5.6 45t

FUHAS T LHC AR5 (10° m2s™) 3847 AN H BRI Sk D3 eI
A, BAA T —FLm B W ARG SE AT . TR R R A
A LHC 3247 AN B FEA,  RATHE 2145 50 5 DO sEigy H ik 45 SRAr
2 (DO %5 Fr=0.017£0.047(sys) +0.048 (stat)®”! ).
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EARE f AREABRENZRTE DR

H1 T top Soa I IR AR B, HAFarARH I, 7 top & e kB FLid Rz
At S A B 58, BT A BOF AR A R ph i, i OR B A2 AR
P T, top % R E AN A FER KRR R ORI TIS T, ST
FJR, AR DR O A ) EARGREAT top A BEMIAICHTIE. [/ W ARfL—
FE, top EVESCIEIORF T 2 SR BT R IO USRS, i g #F 1) S s R 512

CHLRPBRIEE, BiAH LR GEORRAD), 4D, tWh s fE40Y
EARPRERL AL AT ST

6.1 1t EBEREKM

6.1.1 topZ ittt

il W IR AL, top %5 5 AR ALt Al LAHE S 38 28 7 ) 1) 4 23 AT RIS o
WFFER 0 B e 7B Al LU top %5 SE I AL AL ) W AL b, Bnf LU W 4k
BOERR AR T 7, P, et

top [ HESM T 14 #1323 A 415 1] LA A 6.1 2R i 20

1 dN
N dcos 0,

X 6.1H, SHtop THMMERL; 1 K i MHEST T 0 AT i
7E top Z i b R E BN T 105 top MALTT MRS o, MiZA TSI 1A
5> H# (spin analyzing power) , ‘&&K/N1Z0 T J7 175 top % 7d H HEAH IR

:%(1+Sai cos 6,) 6.1
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MIFESE . X EBER LK top Z50, BT, bjet, W BEE FPOIYERF 4 3178 LO
(Leading Order) F1NLO (Next-to-Leading-Order) #%4 H /1) E g/ M # M £F
L 6-1 5.

K 6-1 RERXF AR L top 3 i) A e/ ¥ (lej Ay g /M jet)

Particle b-jet | W' 1" j= d- jet,s-jet | j=u-jet,c-jet | lej
a,(LO) -0.41 1041 1 1 -0.31 0.51
a,(NLO) |-0.39 |0.39 |0.998 0.93 -0.31 0.47

X EFER N top ZIEEER 6-1 ey R R, LA BESHTAE
PR . BAR W B T2 top S0 M ALY, HiT W A S HAT)
WIPERT, AR ENTRACAR B3, FrlL W AT top %5 e (¥ B e S T34 AN K
A AR T dy s KA T top (1 FIEST 10 )L T2 100%AH5C11, Frbhefile
BARM BN T T T dy s BRI S e FARMER] uy o R 5043 7%
JEk, BT jet () B e AE R o = (1-0.31)/2=0.35. W
RIATAE top Bk RHPIERE R IR/ D A jet, TATH 61%MINL L d KM%
v, bl FRMESASGE  TBMER 051,

6.1.2 f ) H BESHE

XT3 594 A AR 1 top S v, FRATTATLLA 6.1 AUE Bk et An bk
i, ARSI top & (D) W FTARIE, BIORZE I top 2w )bk
A7,

BRI SR WAL, AR SN0 EEE AR R . o (P e
PAIT 0 gg K (gq annihilation) K T~ Tl & (gluon-gluon fusion). fE3E

Ut PR RE RVE I, ST RTE e, A FEE SR TR R A, KE
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SR, LA TR, R R R R, )
e S L TE AT «
T BT, FFATRATT AT DI 58 6.2 oA AT R £ ) 1 e
BT I
(@ Sy (6-S7), (S,-S;) 6.2
Hor, S, SPh ot MT AN, AFID hAE Ry K R
(|a|=|bl=1).

R, 6.2 AT IR (a - Sp) (b - S7)EA LA R K 6.3 [

o(tt,)+o(t it )—o(tt)—o(tt,) 6.3
o(tt,)+o(tt ) +o(tt)+o(tt,)

A=4((@S)(b-S))=

Horb, oty ) 31 e B 1A R I top 4 500t AL, e
07 RARK TR SRR AR e, 3 ¢ 50, B TLAhi & Iy, T
5, TR B 1A .

2 6.2 IS -S1),  RATEMLIFREY 6.4 RIBR:

Ap=(S:S)=D.8,5,=D(8"-S)E"-S) 6.4

6.4, 8"=6,.

XT helicity “2&” (helicity basis) T 1 H BERECMFT, W IEARHEBITI L H,
LHC F/=/Ef e, 36 helicity S48 T g2 0%, B 4 > 0. %85, (T
IR A E S ¢ () ZadE tt JFon AP KEE i . 5 T AN 45
I L (Left) AR (Right) U

26 LHC PR 8t WL EFERFREE 4 R Ap,  FRrERBIRILS Hh e 1
HJ(LO): 4=0.319, Ap=—0.217.

LHC XHEHU B0 2, 3 AREARKFRYE S (A T M R R,
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Bl T L PR £ 1A T M RIS — AN AR, LT

AT B . B 6-1 43t T helicity [ [ 7 A 0 5 i 2 2E HF R GE I ANAR I i
orAii

= B
E R
-3
=
_—:10 E—'
-4 . -
10 |
-3 - - " : ‘. : % :
10 E_'_n".' """" v TS ‘-ﬂ
o S : - : Tt
:- - fq‘“ﬂﬂ
s : - b
G| & 4 , -
10 :_' E e R G N BRI TR S : _'.
. : e T
! - : : R : oty
- . . P e T S -
T*. M SRR BT B R R '.ulul. TR DR B |
400 &0 800 A0 4200 1400 1500

M,, (GeVic’)
K 6-1 Pl L0  (gg,  gq ) I ee A5 EE IR ] 053 [ IR 09 AN AR 5 e 501 4]

W 6-1 Pz, Wit gluon-gluon fusion F=A: ({1 1F , o ANEARKFRIELE tf
(AR 5T B LU IR IR I s B K, 24 M =900GeV I, iZ AN RRIE LT A%, BRIt
AT M T BRI AT M <550GeV.o I BR il 45 250 e i 9 Bk b 17 R4

30%, 1M LO PSR A4 1 Ap FAERE N T 30%: A=0.422, Ap=-0.290.

6.2 o BFERBREIIE Ty VA

5 W ARAL RIS, FRA Tt mT UG ¢ R0 T SRR 1 £ 40 A SR 1
() A e, 6.5 PRI 6.6 i
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1 d°N 1

=—(1+B,cosb, + B,cosd, —Ccosb,cosb,) 6.5
N dcosfdcost,
1 dN 1
— =—(1-DcosD) 6.6
Ndcosd 2

Horfr, 0,(02) 7% t( T)Z LI AT 716 ()R AP IES 5 «(T)
BTEAE FOL R TIEFIT A, ©FRFIA RS T BIAE ¢ AT R
RAHZEFT S, CR D At AT I,

BT IR I AT AR 23 I B4 PN, C 0 D T LU 6.7 2 4l 001,

C=-9<cosb, cosb, >

6.7
D=-3<cosd>

{E433) C A D L5 9L S, TATAT LA 6.8 ST EALS 1T () [ AT
B H A F Ap:

e
la,a, |

6.8
D

D:
la,a, |

o, oy o 23 I 5 C R0 D B FH 4 B BE 51T 116 FBE M AT 34
TR TI EREHTAR 1, il WU T 3408 RS I B e el HE
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BIhr.

6.3 1t BFERERIEXE T HASE + K&

6. 3. 1 WFFTAEHI A

FAME AP ESE h ATLAS S1E474,  BdskeA S 4 CSC 5205, Hp=/4
ToH AcerMC, 2% AOD 4l ¥, Wk 6-2 fion:

*® 6-2 B RS S

HEA A

EUEST AT | WS mysey | B
fe 534
W WXV AcerMC | 5205 [220pb' |82k
(1=e, n)
Bk
y 7 N1 T AcerMC | 5205 | 220pb 89.1k
tt—wwhb—X1V)(j)bb b
1t —ww bb—XIv)(v)bb AcerMC | 5205 | 220pb 10.2k
(AT HRD A )
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6.3.2 I KK

FAVE I RIE RS AT R 6-3 P
*® 6-3 YA

Cut AR RS Pt £k eta 223K
Cutl 2 RSN L R T Pt >20GeV |eta | <2.5
Cut2 24 b  jets Pt >30GeV |eta|<2.5
Cut3 Etmiss Etmiss>40GeV

FEFE I RCR R 6-4 P (5 A 2 i AE 1R A 1 S 20 -

% 64 FLA R

eI Cutl & | Cut2 B | Cut3 A% | BAE

ft >Wwhb —)(lV)GV)b[; 36. 6% 23. 0% 79. 2% 6. 7%

(1 =e, 1) (82K (3. 0K) (689) (546)
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1t —>wwbb—(Iv)(j)bb 0. 2% 11. 1% 88. 9% 0. 02%

(89. 1K) (162) (18) (16)

zi—»wfmﬂHE—agvoa»0bE 5. 3% 19. 1% 69. 2% 0. 7%
(544) (104) (72)

(BN ETFHED TR 1)

(10. 2K)

MR FEAE, R S/B 2175 6.

6. 3.3 HNERIESEARATE tt XU AR 8 Hh i) s

H1 6.7 AF1 6.8 X, A FI Ap ¥ S50 2 ] LU B e A1 1 20 A 1113
gy, A LU E I E ST 7 (0 A 2 A B TaT LSS H A R Ap A
R 5.3 AT RUR L, BATTRER A R Ap (K118
1. FUHZER RV, TSR I3 A0 R BOFIRLADL 5 15 S5 481 1 70 AT
a) I SRR IS AR E s b 1 B SR B b i A TR AR S F R 15
BEAMI 7 F1, 4GS RS S0h ARE BT I o A
b) W T TERBRER, RSB A BES T A TS A
AT s 2, DR AT IR A B IR AR A AT S B A
AT LA BIBCRIE IE R, W 6-2 s CA2 B v b1 4 i A £
sKAD, ALE[-0.8, 0.8]X [HIEATIIA).

] * 1 ] ] ] 1 ]
92 E T R T R R ] [i] 2. 04 o o
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1 B RERBRTE U A58 WS

. B E wirbes FEET
E ¥ indf 41688512
_T pl 1.7682 + 00050
ﬁ i :; u.11111:“u*.r=u:
L 5 ik ] H.3549 E.IENE
. il MM o SR BRI AT
3 a) XSRIEARAT RGO EDE (H
j T S EE, AR Schs
- o G MR gl S RIS, 23 A
S cosBl*cosh2 HE A AT 10 £ 43 A

Kl 6 -2 /L0 cos 0 vkeos 02 (IIRCRE IE KA A 20T cos @ [IRRME

EEE, TA TR 2 R BEAT T4

b) iR F RIS 2 (1015 S 1 4h 20 A0

¢) FH ERMFBIERBEIL)G, WS ETHME,  Hh 6.7 Ak

6.8 3Kt A Fl Ap [IME.

M R T FRAN A 5 RIS B A AT Ap (R{E R0 : A =
0.490+0.228, Ap=-0.347+0.157, XHEMNIGH TaitinzE. T 3AT B
HmER D, FTLIEASE) A B Ap B R, Soitit 2R K.

6.4 i BFERBONE EBEMRERERFER S
FEMR O AR R, BT B I ARG 22 U R AT LT LR

(1) bjethpid (tag) R%E;  (2) bjet fewmlls;  (3) B 640 A
e (4) HIBiRZ

6.4.1 b tag®Ris iRz

FEARIE b jet I, AL B AL 1) b jet MIARIC B0 5 S0 B SR 2R 1) 22
R BRI B b jet £ H 5 5240 Kot b-jet ISR B HAT MR, X
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A AT T PE L) Jod 8 REUTELE, TR 0 AT & £ KL,
K E R ZE

X} b tag FORIE IR 2%, B ATLAS fast simulation fURF5Y,  TERLAE RS
PUHHR 0K b tag IR N I8 S%AR ML 0T 45 G ma e cohhpg Ay
eI ANERIESE A B INAR I +£0.231, 78 Ap BB h +0.121,
XA ALY 1E 1 b tag BOR AR PEAE I E VRIS R IR R G2

H T2 BRSO, MC FEARIGETR AN n] 20, H k3]
SHMARFIREPOEHIRENZW, FURERERK.

6.4.2 b jetRe i p s 2

T b jet P RSB JL RS AEAE 20, I AT 10T £ R ZE )
adt, AT SEIR 6 fFl © MIMIER, S %E. [FFFZH ATLAS fast simulation
I, JEILKE b jet BREE BN 3% Al Tz 2= (BATAEIE T i
BB E R RN ). &, bjet fEEBIEA A LSRN
+0.161, 7 Ap 54 A £0.115,  XEAREH MEH b jet GEEAE LT
KRIRGE IR 2

RS AR G B R, AT I R G 2 T A S AR > 1 3 43
gevkirze, PFTLAG RGO,

6. 4.3 TR AT E PR Bl ) 15 22

Hi 5.4.4 B Al A, xF S ENEEE S e WRAUGHR, WENT
st (wnjets, L top, zbb 5%) AT IELHAR/DN, BATDFRAH &R EAN IR RS
W AT HAGE RAMEETERRE, BT b-jet tag KR b-jet At
D& A EVEAAAE RIS, AHEEM T XRBATBRAZIE T 0 155 (i 3%
AR IR A S R B AN S PR R iR 22 AERTUL SR iR 22
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i, BRATE © & R ECE R 5%, XAE A LSRRI A +£0.006, {F Ap L5l
AR £0.006, IXELARA0EAE B K 294 S S A e PE S IR R4

R

6.4.4 HipiRE

MTEAERDEEAR,  FHILE = A R i 1 — Lo S HOR I FE A 8 P2
WARRGRE . ERRG RN EERPEA Q- (Q-Scale),  ZifJek%, b
Sy (b-fragmentation), HIAFENT (ISR), AR&HN (FSR), sTHHL
] (hadronization scheme) %%, “EAII5EIRGIRZEL ATLFAST B, 45

Bk 6-5 Rl

% 6-5 tt FERIET B Ty A R I R G iR 22

gifn | Wik | Ak | bBw | Bk

S | B4 | Qscale | HEL R RRAE g |
X

® A ]0.011 0.008 | 0.001 | 0.005 0.007 0.005
i

Ap | 0.003 0.005 | 0.001 | 0.000 0.004 0.003

6.5  HIERBMCHFFR 4R

MR BT, BATRH MC BEAKT o B RESCHREAT T I8 iR 2445 21X 45

A

A=0.490+0.282 (syst) +£0.228 (stat)

Ap=-0.347+0.167 (syst) +0.157 (stat)
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T EATFAEH] MC BEFEAR I SETH R, =T LHC e fEisqT 10
RIEAWE R,  PrUHERGRENM T, ZBIGHRER AR K,
UETRATI 25 I R G i 22 B B AR

6.6 45ig
AIHARE T LHC R Eiaty— MAds BN SR R P FEA, JAI4 17— Fh

ESTI N BRI T AT TR, TR S BRI, B
IR SCEE RAS T RIS 522
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AR & ATLAS SER S AR AL —, AE top 5 Se ML BTHIESL T T i
TEZMITAE. AT LHC L) ATLAS 5256, X o XUR R TEHAT T
Ft, JFFH SRR P EE, 45 TR IR WO AR B ek
BRI AT R T REM AR SE IR 22U, BATREAT T RGURZE M. 32 MC
B iR, BT R GERZEAG VRS R 22

LHC XHENLA R IEXBNBAT, B S8l R R, JATHFH LR
A 7 i R A 21— 2D A S AL -

L X FREARE @k mitl, JeHOR % 8 IE & b-jet (1170 9%
2. MHISERGE vt 5 A EAs R AR BAT 10 T 18 A T A AL 5
3. MRSz, MR HATARE, N4 fEahih o i

MW RIS, TP AERATT iR RS ST e 3, 28 I RMERA 1

W AL BRI S AL
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A Hodoscope System for the detection
efficiency scanning of TGC

Liu Minghui  Yan Zhen Zhu Chengguang Feng Cunfeng
(School of Physics and Microelectronics, Shandong University, Jinan 250100, China)

Abstract For the scanning of the detection efficiency of TGC (Thin Gap Chamber®®) detectors,
we built a Hodoscope system in Shandong University. This paper describes the physical
construction, electronics system, online data acquisition and offline data analysis program of the
Hodoscope system, and gives a scanning result.

Key Words Hodoscope, TGC detector, Detection efficiency

Part | Introduction

LHC (Large Hadron Collider) is being built at CERN (European Laboratory for Particle
Physics). It will be the highest energy particle collider of the world, when it’s completed. At one
colliding point of the LHC, ATLAS (A Toroid of LHC Apparatus) detector is being built which is
a large all-purpose particle detector. Shandong University was involved in ATLAS project and
developed 400 TGC detectors for the muon spectrometer of ATLAS. TGC detector is mainly used
as moun trigger detector. In the construction of TGC, the test of detection efficiency is vital,
which is the key point to ensure the quality of TGCs. Furthermore, it can provide references to the
setup of the working high voltage and signal threshold of TGC. The hodoscope system we built in

Shandong University basically meets the requirements.

Part Il The construction of the hodoscope system

Our hodoscope system consists of 4
parts: trigger detector, PRC (PRecision
Chamber), TGC and data acquisition

system. As shown in figure 1, scintillate

counters, as trigger detector, are located

on the top and bottom layers; the inner

pla=tic
scintillator

layers neighbor to the scintillate

counters are PRC; The TGCs to be

tested are put in between the PRCs. Figure 1 The physical construction of hodoscope system
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2.1 The scheme of hodoscope system

When a cosmic muon goes through the system, and fire both the two scintillators, a trigger
signal will be produced. The trigger also means that this muon must go though both the precision
chambers and the TGC detectors as well. The response signals from both precision chambers and
TGC detector will be written in a binary file. In offline analysis, based on the hit position of muon
on the precision chambers, we can reconstruct the straight track of the muon and figure out the hit
position on the TGC layer. On the plane of TGC layer, an appropriate grid is drawn to divide the
muon hits in each rectangle. In each rectangle, the number of reconstructed muon hits is counted
as Ny, and the number of TGC response to these hits is counted as N,,. The detection efficiency
of this square of area is defined as | = N,¢q// Niorar - After the calculations for all the rectangles, the

2-dimention map of the TGC detection efficiency is drawn.

2.2 Trigger detector

The trigger detector is made of plastic scintillator, photoconductor and PMT (PhotoMultiplier
Tube). The plastic scintillator is 140cm long, 15cm wide and 5 cm high. Through a fishtail
photoconductor, one end of the scintillator is connected to PMT (type CR-105-2), which is
produced by Beijing Nuclear Instrument Factory. The scintillator is coupled to photoconductor
with silicon oil, so is the photoconductor to the PMT. The scintillator and photoconductor are
covered tightly with aluminum foil, black paper and one layer of gobo to prevent the leak of light.

Signals from the top and the bottom scintillators are coincided to produce trigger signal.

2.3PRC

For the hodoscope system, the key point is to be able to measure the position of muon hits
precisely. Based on the technology of TGC detector manufacturing, we developed two precision
detectors. Keeping the main physical structure of TGC®, we use Gassiplex07-3@ card instead of

ASD as the signal front end readout system.

2.4 The data acquisition system

2.4.1 Data acquisition system of trigger detector

The signals from both the top and the bottom plastic scintillators are sent to discriminator
LeCroy821, and then to the logic unit N455 (C.A.E.N). In this logic unit, the two signals are
coincided, and the output signal then coincides with the busy signal from V551B. The final output
signal is used as trigger, and through the timer N93B (C.A.E.N) sent to V551B and V1190A

respectively.
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2.4.2 Data acquisition system of PRC

We used Gassiplex07-3 cards and associated with the VME units V550A and V551B to
construct the readout electronics system of PRC. The Gassiplex07-3 readout card was designed by
CERN for the sub-detector HMPID and DIMUON of ALICE experiment. It must match
corresponding power supply and control cards. To make it work correctly in our case, we
designed the power supply and signal collecting card for the Gassiplex.

Making use of the +6V and -6V power supplies of standard NIM box and the LM317/LM337

integrated circuit, we designed a + 2.7V power supply for the Gassiplex07-3 card.

Because the differential TTL control signals of CLOCK, HOLD and RESET sent from the
Control Bus of V551B can’t be used by GassiPlexs07-3 card directly. A DS26C32ATN chip is
used to convert these signals. After the conversion, they are corresponded with the TH,
CLKIN_SROUT and CLR_SROUT of Gassiplex07-3 readout card respectively.

The analog signals from Gassiplex07-3 card are converted into digital signals by V551B and
V550A and temporarily stored in the caches of V550A.

2.4.3 Data acquisition system of TGC

The data acquisition system of TGC detector consists of
ASD® card, TGC readout card and TDC unit V1190A 14 DERILVMEA
(produced by the C.A.E.N company).

Due to the limit of size of trigger detectors, only 16 wire
channels of TGC are read out. The 16 channels of signals are
amplified and discriminated by the front end ASD card in
parallel, with LVDS output. On the TGC readout card, chip
DS90LV0O48ATMTC (produced by Dallas Semiconductor

Company) is used to receive the LVDS signals from ASD. It

Figure2  the use of DS90LV048A

processes 4 channels of LVDS signals in parallel with output
LVTTL signals. For the correct coupling of LVDS signal with DS90LV048ATMTC, we soldered
resistors for each input channel of DS9OLV048ATMTC, shown as figure 2.

The LVTTL signal from DS90LV048ATMTC is widened and shaped by EPLD CMOS chip --
programmable ispLSI1048E (produced by Lattice company). Using software ispLEVER, we
burned the logic circuit shown in figure 3 into ispLSI1048E to carry out a logic OR operation on
the 16 channels of TGC signals and give an output of TTL, which goes through a TTL-NIM and a
NIM-ECL in turn, with an output differential ECL signal sent to V1190A. The V1190A works at
Trigger Match Mode. Only when a trigger arrives, will V1190A open a time window and only
TGC signals dropping in this window are considered. By checking whether the difference ECL
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signal is recorded by V1190A, we could know whether the TGC detector has responded to the

triggered muon.

Shape
ESD—I :::' cirenit 1
: SN A 160R ) —> < asD_I60R
Shape
45D 16 —> cireuit 16

Figure 3 the logical operation of Isp11048 the forward arrowheads represent inputs, while backward ones represent outputs.

Part 111 Online data acquisition and offline data analysis

The VME boxes we used are 6021 series produced by Weiner Company of Germany. A
VMEMM controller is used to read the data buffered in the caches of V1190A and V550A. The
VMEMM controller exchanges data with computer by a VME-PCI commutator connected into
PCI socket.

The online data acquisition program and offline data analysis program are both designed within
LabVIEW®6.1 (Laboratory Virtual Instrument Engineering Workbench). Online data acquisition
program saves the data of the hodoscope system into a binary file event by event. One event
contains two parts: amplitude information of signals from precision chambers for reconstructing
the muon track, and information of signals from TGC detector for indicating whether the TGC
detector has been fired. In the offline data analysis, the program reads out the data collected by

online program to reconstruct each event and check if TGC detects the track that it should do.

Part IV Scan the detection efficiency of TGC with hodoscope system

In scanning the detection efficiency of wire layer of TGC detector, the threshold of ASD is set
to -90mV, window offset and width of V1190A are set to 100ns and 75ns respectively. The
working voltage of TGC detector is 2900V. After 4 days running, the online data acquisition
program accumulated 200, 000 events. Using offline data analysis program to process these
events, the result is shown in figure 4. Each point represents an area of 2cm*1cm rectangle. The
color of the point represents the detection efficiency calculated for that area of rectangle. White
represents efficiency higher than 95%, and the deeper the color is, the lower the efficiency is. In
figure 4, the deep dark line areas with low detection efficiencies are corresponding to the
supporters inside the TGC detector which are the dead areas. Most of the effective work areas

have efficiencies over 95 percent. Some missing points on this map are because of too low
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statistics.

To check whether the system is reliable, we moved the TGC detector 12cm along Y-axis and
then scanned the detection efficiency again. All parameters are kept the same. The result is shown
in figure 5. Compared with figure 4, the positions of the supporters also moved around 12cm,

which indicates the reliability of our hodoscope system.

=
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Figure 4 detection efficiency of TGC wires Figure 5 detection efficiency of TGC wires after being moved
Part V Summary

We established the hodoscope system in Shandong University successfully. We scanned the
detection efficiency of our produced TGC detector, and the result shows that our system runs

steadily and the TGC detector is with good quality.
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The Monte Carlo Study of W boson polarization
Liu Ming-hui, Zhu Cheng-guang
(School of Physics Shandong University, Jinan 250100, Shandong, China)

Abstract: In ¢ dileptonic decay channel, using a Monte Carlo data sample with the integral
luminosity about 0.7fb”', W boson polarization is studied by measuring the angular distributions

of the final particles from W boson. At last, the result is given as following:
F,=0.709 +0.066 (syst )% 0.044 (star ) ° F,=0.297 +0.077 (syst )+0.026 (stat )  *
F,=-0.005 +0.033 (syst )+ 0.027 (stat ) e

Key words: ff dileptonic decay; W boson polarization; ~event reconstruction

Preface

The LHC (Large Hadron Collider) built in Europe is the largest hadron collider in the world
now. It is a proton-proton collider, and the centre-of-mass energy is 14TeV. The ATLAS (A
Toroidal LHC ApparatuS) experiment is performed on one collision point of LHC, and its detector
is composed by inner detector. calorimeter. magnet system and muon systemm. In ATLAS
experiment, we can do top quark researches, and try to search for new physics@* 4. The
polarization of W boson is precisely predicted in the SM (Standard Model), and by the study of W
boson polarization, we can test the SM. While LHC is running at low luminosity (10*’cm™s™),
there will be more than 800M # events produced each year. The SM predicted that almost
99.9% of top quark will decay to a W boson and a b quark, then, the W boson will decay to a
lepton and its corresponding neutrino or to two light quarks. The #f dileptonic decay channel is
shown as following: 17 — (W *b)(W "b) — (I"v)b(I"")b . For there are two isolated leptons
in the final particles, dileptonic channel is preferred in many researches; meanwhile, for the two
neutrinos in the final particles, the reconstruction of this channel is more difficult. In this paper, a
mathematical method is used to reconstruct the two neutrinos, and the #f dileptonic channel is
also reconstructed using a weight method; W boson polarization is studied using Monte Carlo
samples, and an available experimental method is provided to extract the W polarization

parameters; the mainly systematic errors in our process are also estimated.

1. The Measurement of W boson polarization

There are 3 kinds of polarizations for a spin 1 W boson: left handed, right handed and
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longitudinal. A real W in ¢ — w b process can be produced in any of those kinds, and the
corresponding probabilities are represented by Fy, Fr and Fy, respectively. The SM predicted that-
F=0.695, F;=0.304, Fz=0.001"".

The best way to access particle spin information is to measure the angular distribution of its
decay products, thereby called spin analyzers. The charged lepton from W is the best choice as a
W spin analyzer since u—like jets can not be distinguished experimentally from d—-like
jets. Through the distribution of the W angle (see figure 1) between the charged lepton
direction in the W rest frame and the W direction in the top quark rest frame, W polarization can
be measured, and the parameters F, Fr and F; can be got.

TheW angle distribution is given by the following expression in the SM:

1 dN 2 sin ¥, l1—-cos v ., 1+ cos v ,
—_ = - Z|F +F, (—2 ) 4 F, (———2 1
N docos y 3{ o ( - ) L ( > ) e ( 2 ) (1)

so, if we can get the W angle distribution, we can get the W polarization parameters F;, Fr and

Fy using expression (1).

top rest frame

Fig.1 the sketch map of angle

I+

2. Data Samples and Cuts used

The data samples used in this paper is generated by the ATLAS group, as shown in table 1: the

integrated luminosities of these samples are normalized to 730pb™ in the following studies.

Table 1 the used data samples

Data samples generators Event Integrated
number luminosity (pb™)

Signal: HE o> 1TviTvbb (I =e,u) MC@NLO 30.4k 730
Backgrounds: # —>7+[+ X MC@NLO 37.9k 730

i — 1), j,bb MC@NLO 276k 730

w(— lv)+ jets AlpGen 94.8k *

single top(wt) AcerMC 25.3k 990

single top (wg) AcerMC 15.0k 185

Z(—>1'I")+bb AcerMC 157 k 890
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In this paper, the cuts used to select the #f dileptonic events are listed as following': exactly 2
isolated leptons of opposite charges in the event, and pt (transverse momentum) > 20GeV, |n| <
2.5; exactly 2 b-jets in the event with pt>30GeV, |n| < 2.5; Eymiss in the event should be larger
than 40GeV. Using these selection cuts, the signal over background (S/B) got at last is about 4.

3. Reconstruction of s dileptonic decay channel

In ¢t dileptonic decay channel, the final particles are 2 isolated leptons, 2 neutrinos and two

b-jets. Using kinematic restrictions, we can get the following equation set:

p+p] = p,miss

p, +py7 = p,miss

(E.+E,) =(p. +p)'=(p, +p) =(pl +pl)' =M =0

(E.+E;)’—(p, +py)’ —(p, +p}) ' —(p. +pI)’-M> =0

(B, +E,+E,) ~(p, +p,+p))’ ~(p, +p,+p)) ~(pL +p!+p!)* =M =0
E +E,+E;) —(p. +p]+p))—(p, +p]+p) —(p. +pl +p’) —M] =0

In this equation set:

_ E, is the energy of particle p and M, is mass of particle p;

p
_ Pi signifies the i-th component of momentum of particle p;

_I" represents either ¢ or ', while /™ represents either e or pu_;

_v corresponds to either v, or v,, while V corresponds to either ¥ .or ¥ W

_pxmiss is the measured missing momentum in x direction and pymiss is the measured missing
momentum in y direction;

_the momenta of neutrinos are unknown variables.

For the 4-momentum of leptons and b-jets can be measured experimentally, so the key point is

to decide whether a b-jet is from b quark or b quark, and in this paper, the used method is

described below: first, b-jets will be grouped with leptons, and then, the group with the smallest

AR (AR=y|An*>+A@’ , ¢ is the angle around z-direction) will be considered to be from the

same top quark and the left group of b-jet and lepton is considered to be from the other top quark.
With this method, about 20% of the combinations of b-jets and leptons are wrong, so called
combinatorial background.

By solving the equation set above, the two neutrinos can be reconstructed. The number of

solutions of the equation set may be 0, 1,2,3 or4,s04 v—V pairs can be achieved at most.
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As we know, the measurements of pymiss and pymiss are not so accurate in experiment, and
this may induce the equation set without any solutions. When the equation set is solved, the values
of pymiss and pymiss are changed in a range of 75%~115% of their original values, and the
change is 2% each time for 20 times. 80 pairs of #f may be achieved at most, but, another case
is: there is no solution at all, then, the values of pymiss and pymiss will be changed in addition
ranges: 60%~75% and 115%~130%, 1% each time. If there is still no solution, this event will be
given up; else, all the solutions are kept.

Till now, many pairs of # have been reconstructed if the equation set does have solutions.

Among these ff pairs, the best one is chosen by likelihood method. From Monte Carlo simulation,

the true pt distributions of Vv,V ,¢ ,1 can be got. After normalized and fitted, these distributions
correspond to the probability function distributions with pt of V,V,t,t . For a pair of

reconstructed 7 , the pt values of V,V,t ,t will be put into their corresponding probability
functions, and 4 probabilities are got. Then, the 4 probabilities are multiplied to get a value called
“weight”. For each ¢f pair, there will be a “weight”, and the pair with the largest “weight” is
taken as our result.

With this method, f can be reconstructed in most of the dileptonic #f events (about 70%).
The # and ¢ resolutions of reconstructed 7 and f are shown in figure 2, they are fitted by “Gauss”

distribution. The corresponding o F1 rms values are given in the figures.
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Fig.2 the distributions of Az; and Ay between reconstructed , 7 and true, 7 : fig. a is the Ay

distribution between reconstructed t and true t; fig. b is the A, distribution between reconstructed t and true t;
fig. ¢ is the Ay distribution between reconstructed 7 and true ;fig. d is the Agp distribution between
reconstructed 7 and true 7.
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4. Study of W polarization in s dileptonic decay channel

For the reasons of cuts and reconstruction, many signals are lost, and this will induce a

different cosy distribution with the SM one. An efficiency function got from MC simulation is

used to correct this difference, shown in figure 3:
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Fig.3 the effect from reconstruction and selections to cosy distribution: in fig. a, circle is the true distribution of
cosy and triangle is the cosy distribution after selections and reconstruction; fig. b is the efficiency function got
from fig. a (triangle distribution divide the circle distribution) and it’s fitted by polynomial.

The efficiency function is used to correct the angular distribution of signals, however, the

angular distribution got after cuts and reconstruction does include backgrounds, so the cosy

distributions in backgrounds should be known. As shown in figure 4, the cosy distributions in

backgrounds are got from MC samples in this paper. In figure 4, the white part is the cosy

distribution from signal, and the black part is the cosy distribution from combinatorial

background while the lined part is the summation of cosy distribution from ¢ background.

W+jets. single top and Zbb.

—rn
cCosy

Fig.4 cosy distributions from backgrounds events (got from Monte Carlo samples)

With data samples (for there is no data sample at present, MC samples are used instead), cosy

distribution will be got first after cuts and reconstruction; the cosy distributions got from MC

samples are then subtracted; efficiency function is used to correct the left cosy distribution after

backgrounds are subtracted; the SM cosy distribution function is used to fit the corrected
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distribution got in the last step, and the W polarization parameters can be extracted. In this paper,

Fy=0.709+0.044, F;=0.297+0.026, Fr=—0.005+0.027, just statistic errors are given.

5. The estimation of main systematic errors

In our process, the main systematic errors include: (1) b tag efficiency uncertainty; (2) b-jet
energy measurement uncertainty; (3) backgrounds uncertainty; (4) theoretical models.
5.1 Systematic errors from b tag efficiency

This part of systematic errors is got by changing the b tag efficiency 5% in MC data samples'’,
and the error on Fy is £0.040, on F; is £0.063, on Fis £0.022.
5.2 Systematic errors from b jet energy measurement

This part of systematic errors is got by changing the b jet energy 3% (the effect of this change
to Eymiss is taken into account), and the error on Fy is £0.051, on F7 is £0.039, on Fyis £0.023.
5.3 Systematic errors from backgrounds uncertainty

In this paper, the only sizable background comes from # —>7+/ events. This part of
systematic errors is got by changing the statistics of #f —>7+/ events 5%, and the error on Fj is
+0.002, on Fy is £0.007, on Fpis £0.002.
5.4 Systematic errors from theoretical model

In this part, five main sources of systematic errors are included: QO-scale, structure function,
ISR. FSR, b-fragmentation and hadronization scheme. Their final effects together on Fy is
+0.014, on Fy is £0.020, on Fy is £0.0009.
5.5 Results

In this paper, the final results of W polarization measurement are shown as following:

F,= 0.709£0.066(sys?)£0.044(stat) ;
F,= 0297+£0.07X(syst)£0.02¢(sta?) ,
F,=-0.005£0.033(sys#)+0.027(stat).

For the reason of statistics of MC samples (about LHC one month’s running at low luminosity),
the effect of statistics in systematic errors estimation is unneglectable, so the systematic errors

given in this paper seem large.

6. Conclusion

With Monte Carlo samples, ¢ dileptonic decay channel is reconstructed in this paper, and the

W boson polarization is studied. Using data samples about one month’s running of LHC at low
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luminosity, our result of W polarization is comparable with DO which gave F=0.017+0.048 (stat)

+0.047(syst). LHC will start its running this year, and the measurement of W polarization will be

much more accurate with the increasing statistics. The SM will be tested and new physics may be

discovered.
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