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^ 1.1: 8`O?r=.9kp\3R

G3R*}XK*1k8`O?O"

+3&K8_9k4DNOJEOj

_nQ"/$j_nQ"e$j_n

Q"E'j_nQKN&A"EOj

_nQJ0N3Dr-R9k}@G

"k#1970 /eK}@,=[5l"1980/eKFoNB3Khj=N5
N5,jL*KN'5l?#8`O?

r=.9kp\3Rr^ 1.1K(9#
^ 1.18N3ROf9NHNsjK8
_9k*Ar=.9k3RG"k#^

?"=liN*Ar=.9k3RKO

rA(k3RH7F^ 1.1&eK"k
2<83R,8_9k#8`O?NH

bGO2<8PN-,.)7"=lKhj2<83RNALO<mG"k3H,WA5lk#7

+7"e$j_nQr^p9kW 3R"Z3ROALr}Dv,B3*KN+ailF$k#W
3R"Z 3RKALr}?;k?aK3~5l?}@, Higgs!=G"k#?uO Higgs3RG
~?5l?HiggslG"j"W 3R"Z3ROHiggs3RNq3ru1k3HGALrM@9k#
3l^GKM9JB3G Higgs3RN5w,TolF$k,$@K/+KjCF$J$#
9$9&8eM<VK"kCERN($#6RK!=)&fjG"g?[R[RWM?C.oLHC(LargeHadron Collider), 2010/ 3nhj\J*K?>r+O7?#LHCC.oO~9 27[km℄NS<
`HsMk"8.4[T℄N6E3'PKhjWM(Mk.<,$&GbN 14[TeV℄^G~#D=G"
j"k_N7F#<OGbG 1034[m�2se�1℄^G#9k#LHCC.oOHiggs3RN5wJI"TeVNhN*}N&f"^?8`O?N:),jJIM9J&f,TolF$k#LHCC.oNWM@N1DK_V5lF$k ATLAS!PoO"M9J!PoKhCF=.5l
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79F`,_j5lF*j"G**K 100[kHz℄^GJ,*K$YsHrJj~`#
\&fNP]G"k"LVL1(sI-cCW_e<*sHj,<O3J,NHj,<79F`N
&A"iJKLV9k#_e<*sO 2:2[�s℄H$&9$w?r}A"^?*AKP9k)a-,
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!PoN(sI-cCWt,KO TGC(Thin Gap Chamber),_V5lF*j"TGCGO_e<
*sHj,<r/T9k#3N~@G$YsHNhN*r,Tolk?a"*uVKlWHsr
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h2O ATLASB3
2.1 LHC : Large Hadron Collider

^ 2.1: LHCC.o
LHC(Large Hadron Collider)C.oO9$9&8eM<VK"kCERN($#6RK!=)&fjKw$F=_T/fNg?[R[
RWM?_AC.oG"k#2000/K?>r*;7?g?ER&[
ERWM?_AC.o LEP(Large Eletron Positron Collider)G
HQ5lF$?HsMkbK_V5lF$k#LHCC.oO 2010
/3nK\J*KT/r+O7?#=_N?>K*1kgWQi

a<?r= 2.1K(9#
= 2.1: =_N?>K*1kgWQia<?

gjs0~9 26; 658:87[m℄ E4O(Mk.< ([R+[R) 3:5[TeV ℄ + 3:5[TeV ℄
Q;k_N7F# 5:6[fb�1℄ VVk_N7F#!!!!!! 3:65� 1033[m�2se�1℄
WMQY!! 20[MHz℄ PsAVV!!!!!!!!! 50[nse℄

1PsAv?jN[Rt 1:4� 1011D PsAt!!!!!!!!!! 1380D!!!
WM@NS<`>B!! 23[�m℄
^ 2.2O"#4O~V"D4OQ;k_N7F#r=7F$k#^?"P, LHC4N"+',ATLAS!PoGh@Ph?G<?Lr=7F*j"ATLAS!Po1HG*h= 5:3[fb�1℄NG<
?r 2011/^GGh@G-?#

^ 2.2: LHC 2011/^GNkL
[RNALOERNs 200\"k?a"C.5lk]K_0;N\~}~K|M|P5lk7s3



2.2. ATLASB3N\X9*} 4
/mHms|M1Khk(Mk.<;:,soK/J$#=N?aWM~NE4(Mk.<O LEP
hjbOk+Kb$M^G~#D=G"k#=N?L[RO6pGLQ,g-/"=N=.WG

G"k/*</d0k<*s1NN6pKhk8'CHyNPC/0i&sI,?LK/89k#

3Nf+i\*Nv]r*L9k3HOq7$#=N?a LHCK_V5lk!PoO~M3Rt
,soK?$D-KQ(nD&f\*Nv]r*LG-k3H,roKJk#LHCNS<`WM@O4+j"j"=l>l\*K~8?!Po,_V5lF$k#eR9k
g?FQ,joATLAS(A Toloidal LHC ApparaturS)!Po"ATLAS!PoH18FQ,joCMS(Compat Muon Solenoid),jo 2.3(a)"BfVRN&fKC=7? LHC-B!Po 2.3(b)"
E$*sWMB3QN Alie(A Large Lon Collider Experiment),jo 2.3() G"k#

(a) CMS!Po (b) LHC-B!Po () Alie!Po
^ 2.3: LHCK_V5lF$k!Po2.2 ATLASB3N\X9*}ATLASB3N\*O� 8`O?Np\3RG"j"#l$/+G"k Higgs3RN5w� 6PN- (SUSY)3RN5w� HCW/*</N*}� BfVRGNCPs]8N&f

JI?tKOk#LHCC.o,$&Gb(Mk.<rXkC.oG"k3H+i"fGbCKHiggs3RN5wKg-J|T,s;ilF$k#J<3liKD$F5WrRYk#2.2.1 8`O?K*1kHiggs3RHiggs3RO8`O?NfG#l$/+N3RG"j"3RKALr?(krdr}CF$k#Higgs3RN/+O|*NALM@Nr@KDJ,kH5lF*j"/+K|T,s;ilF$k#
^ 2.4OTevatronK*1k Higgs5wNkLG"k##4, HiggsNALr=7F*j"D4
OB3+iW;5l?8.GLQr8`}@G=,5lk Higgs3RN8.GLQGdC?MG
"k#100[GeV=2 ℄ �MH � 114[GeV=2 ℄"156[GeV ℄ �MH � 177[GeV=2 ℄NOOO 95%N.j
YG Higgs3R,8_7J$v,B3G(5lF$k#
^?"}@*J)B+i Higgs3RNALO 1[TeV℄J<G"kH5lF$k#1'lfr_?09kYE3R,"_0;r1~9k~K7s/mHms|MKhj(Mk.<�E O�E[MeV=turn℄ = 4���h�343R

G?(ilk#33G � = v" = (1� �2)�1=2 = E=m2
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^ 2.4: TevatronGN Higgs3R5wNkL2.2.1.1 Higgs3RN8.ax
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^ 2.5: Higgs3RN8.ax#(a)0
k<*s;g"(b)&#</\>s;g"()t/bo<8."(d)W/Z o<8.
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^ 2.6: Higgs3RN8.GLQ
Higgs3RNkgjtOALKfc9k?a"HCW/*</"Z 3R"W 3RJIALNg
-J3RH//j_nQ9kH5lF$k#3N?a LHCC.oGN8.axOJ<N4D,M
(ilF$k#^ 2.5OHiggs3RN8.axr=7"^ 2.6O8.GLQr=7F$k#� gg ! H0 (0k<*s;g)

HCW/*</"\H`/*</Nk<Wrp7?8.axG"bCHb8.GLQ,g-

$#7+7"Higgs3RNxuKhCF8.5lk3RJ0Kg-J#}~?0L (pT)r}
D3R,J$?a"PC/0i&sIHN=L,soK$qG"k#� qq ! qqH0 (&#</\>s;g)
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2DN/*</+i8.5l?2<8\>sKhCF Higgs3R,8.5lk#8.GLQ
,fS*g-/"^?6pQ0}K/*</+iN8'CH,2\8.5lk3H+i$Y

sHN=L,FWG"k#� gg ! (tt=bb)H0 (t/bo<8.)
0k<*s+iP8.5l?HCW/\H`/*</,PCG7 Higgs3R,8.5lk#*
uVKHCW/\H`/*</+iN8'CHr<&#� qq ! (W=Z)H0 (W/Zo<8.)
/*</NPCGKhj8.5l?2<8\>s+i Higgs3R,8.5lkax#*uV
K2<8\>s,Q,5lk#2.2.1.2 Higgs3RNxuHiggs3RNxuaxO Higgs3RNALMHKM87F*j"FALNhK*$FC'*Jx

uax,8_9k#^ 2.7OHiggs3RNxu,tfr=7F$k#J<KHiggs3RNALNh
LK=N5wN5Wr(9#� 114[GeV℄< MH <130[GeV℄ H0 !  (2.1)

^ 2.7+i"3NALNhGO b�b; �; �+��Nxuax,gG"k#7+73liNxuK
D$FO[R[RNsF-6p+iNPC/0i&sI,soKg-$?a,j,$qG"

k#hCFxu,tf 10�3H.5$J,ib3Nxuax,gJ5wAcsMkHJk#3
3GwROAL<mG"j"Higgs 3RHkgG-J$#=N?a"HCWd\H`/*<
/"W 3RNk<Wrp9k3HGwRr|P9k#� 130[GeV℄< MH < 2MZH0 ! ZZ� ! l+l�l+l�"H0 !WW � ! l+�l�� (2.2)
3NALNhGOW 3R"Z3RNALr6(kNG"WW �; ZZ�Nxub<I,D=G
"k#gJPC/0i&sIH7F pp! ZZ�=Z� ! 4leptons,"k#1DNlWHsP
N pTK)BrD1"b&1DNlWHsPNTQALKP7F)srU1k3HG"3l
iNPC/0i&sIr|n9k3H,Phk#� 2MZ < MH <700[GeV℄ H0 ! ZZ ! l+l�l+l� (2.3)
3Nxub<IO"Gold-plated hannnel"HFPlF*j"xu,tf,g-$#2HNl
WHsKP7TQAL,MllAMZG"k3Hr]93HG"v]NhN*r,-zG"k#
=N?a70Jk/N$:f,soKg-$#MZ = 200[GeV ℄H7?~"bk_N7F#<
G1/V?>7?lg (100[fb�1℄)"100$YsHxY,|T5lF$k#
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3NALNhGOxu},g-/Jj"4lWHsb<IGO}W,T-9k#=N?a3l

iNxub<Ird-9k#Higgs3RN4lWHsb<IHfS7F"H0 ! ZZ ! l+l���
Os20\"H0 !WW ! l�jj Os150\g-$#Higgs3R,e\>s;gG8.5
l?~rM("6pQY0}N/*</Khk2DN8'CHrQ,9k3HGPC/0i

&sIr|nG-k#
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^ 2.7: Higgs 3RNxu,
tf

!!!!

2.2.2 6PN-3R (SUSY)
G3R*}XNfKN\*O"EOb^a?ONg}lG"j"6PN- (SUSY)N/+O3
lK~1FNg-JlbG"kH-Ok5lF$k#LEPGN2<8}@N:),jNkL+i
6PN-KhkONg}lND=-,(5l?#

3N6PN-O"\>sHU'k_*s,PKJCF8_9kbNG"k#D^jLoNil

F$k\>sdU'k_*sKP7"9Ts, 1/2@1[Jk9<Q<Q<HJ<HFPlk6
PN-3RN8_r=@9k#c(P/*</dlWHs (U'k_*s) N9<Q<Q<HJ<
H7F"9/*</ (~q)d9lWHs (~l),"j"0k<*s (\>s)N9<Q<Q<HJ<H7
F"0k$<N (~g)(U'k_*s),"k#b73N}@,571lP"LHCGO/$j_nQ
r9k9/*</d0k$<NNP,gLK8.5l"6PN-3R,/+G-kD=-,"k#

6PN-3RNgJxuaxN*uVKOlWHs,^^lF*j"3liN:)J,jO6P

N-3RN*}5wK*$FEWJrdr4CF$k#2.2.3 =N>N*}ATLASB3N\*OeGRY?77$G3R=]N5wJ0K8`O?N!Z"\H`/*<
/N:)!Z"LR'OX (QCD)N:)!ZJI,"k#
8`O?N!ZOHCW/*</NALdt,xu(N,jJIKhjTol"\H`/*<

/N:)&fO\H`/*</N)xu=]r5w78`O?r6(k*}r5kj!H7FT



2.3. ATLAS!Po 8
olk#QCDN:)&fO/*</Nbt=$N-5r"b$ pTr}D8'CHN8.GLQ
N,jrL7FTolk#2.3 ATLAS!Po

^ 2.8: ATLAS!Po
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^ 2.9: F3RN)a-
^ 2.8O"ATLAS!PoN4N|r=7F
$k#ATLAS!PoO>B 25m"95 44m"
mEL 7000tN_{?NFQ!PoG"k#b
t+i"bttW!Po"E'+mja<?"

OIms+mja<?"_e<*s9Z/Hm

a<?H_V5lF*j"^ 2.9OF3RNF
!PoKP9k)a-r(7F$k#2.2GR
Y?*}v]N5w+i!PoKOJ<Nv,Wa5lk#� LHCNbk_N7F#D-<GP~G-k"b.J~zHb$|M~Q-� bttW!PoK*1k:)JYE3RN?0L,j� 4}LQH-OOJ<iTG#F#N,j-6Nh� E'+mja<?KhkER"wRNb:YJLVH(Mk.<N,j"ZSOIms+m

ja<?Khkb:YJ8'CH"C:#}~(Mk.< (6ET)N,j� _e<*s9Z/Hma<?Khkb:YJ_e<*sN?0L,j� b:YJ$YsHNb.h}ATLAS!PoK*1kB8OO"LHCNjs0f4K~+&}~r x4"t>e~-r y4"
S<`4}~r z4HjaF$k#7+7"rOrT&]KO x; y; zGOJ/"R; �; �rQ$k#
F9"S<`4Kb>J}~K r}~"S<`4r~s9k}~K �}~"WM@+iz$?~
HS<`4N.9Qr �H7"^?"<iTG#F#� = � ln(tan( �2))rjA9k#
_{?N ATLAS!PoO"_{N&Lt,rPlkNh (j�j < 1)"_{NlLt,"S<`
4hj0&NI<JD?Nt,r(sI-cCWNh (1 � j�j � 1:9)"S<`4rf4H7?_r
U)o<INh (j�j > 1:9)HFV#
J<F!PoKD$F5WrRYk#



9 h 2 O ATLASB32.3.1 bttW!Po

^ 2.10: bttW!Po
bttW!PoOS<`WM@NGa\K_V5lF*j"2TN'lrnk6E3=lN$

I'PNbtKLV7F$k#3RNWM@dxu@"^?'lrQ$??0LN,jrTCF

$k#bttW!PoKOsoKgLN|M~<KV+lk?a"b$|M~Q-,aailk#

b&+i"T/;k!Po (Pixel)"7j3s!Po (SCT)"+\UM!Po (TRT)N3DG=
.5lF$k#Pixel(Silion-pixel vertex detetor)
GbXK"k>3N!PoG"b$LV,r=r}D#1T/;k, 50[�m℄ � 400[�m℄N7
j3s!PoG"k#S<`4KlVa$!PoG"j"j-(r<2kYKT/;k?K7F

$k#SCT(Semi-Condutor Traker)
7j3s^$/m9HjCWHFPlk#Y9$-6Nhr?TKBY?>3N!PoG"9H

jCWVVO 80[�m℄G"k#D#6A7 [m℄N7j3s&(O<,_{uK_-Mail"2
Xr_$K 40[mrad℄91kvG2!5NLV!PrD=K7F$k#TRT(Transition Radiation Traker)
>B4 [m m℄NIjUH9Hm<Ae<V!PorQX9k3HG=.5lF$k#j�j < 2:0
NOOKOCFS<`4HBTK_V5lF*j"R � �}~N_NLVpsr}D#9Hm<
Ae<VO1Dv?j 130[�m℄NLV,r=r}D#ERN1Ld"7j3s!PoH#g7F
Q$kvG:)JtW,jrT&#



2.3. ATLAS!Po 10

^ 2.11: +mja<?2.3.2 +mja<?

+mja<?NgJrdO"ERHwRN(Mk.<HLVN:)J,jd"8'CHN(Mk

.<H}~" 6ETN,jG"k#^?"ERdwR"� NOImsxuH8'CHN1Ld"**
^+Jv]*LrT&#ATLAS!PoK_V5lF$k+mja<?OE'+mja<?HOIms+mja<?N2
o`KgL5lk#J<KF+mja<?KD$F5Wr-9#

E'+mja<?

E'+mja<?O""3<G#*s=$NtN[}NHUN"k4s+i=.5lF$k#6

E3=lN$I^0MCHN0&K_V5lF*j"PlkH(sI-cCW>Nhr$$"ER

HwRN,jKQ$ilk#(Mk.<,r=O"��EE = 9:5%pE � 0:7% (EOGeV1L) (2.5)
H=5l"h1`OERNtNr(Mk.< E K9;7?H-N}W*JIi."h2`O=.
N:Yd9YNIi.Khkjt`G"k#c(P"E = 100[GeV ℄NlgOs1%N:YG(M
k.<N,j,D=G"k#

OIms+mja<?

Plkt,O4N[}NH?$kuN7sAl<?+i.k?$k+mja<?,Q$ilF$

k#(sI-cCWt,O<N[}NHUN"k4s+i.k+mja<?,Q$il"U)o<

It,O<H?s09FsN[}NHUN"k4s+i.k+mja<?,Q$ilF$k#O

Ims+mja<?OE'+mja<?N0&K_V5lF*j"OImsN1j"(Mk.<

,j"8'CHNF=.JIrT&#1lNOIms3RKP9k(Mk.<,r=OJ<Nh&

K=5lk# ��EE = 52:3%pE � 1:7%(Barrel)" 62:4%pE � 3:6%(Endap) (2.6)



11 h 2 O ATLASB32.3.3 _e<3R!Po

^ 2.12: _e<3R!Po
*uVKYElWHsr^`*}=]O",juVGfS**(d9/#=NfGb_e<3

RO*AN)a-,b/"^?w?,9$?a"ATLAS!PoN0&Gb>N!PoKFA5l
k3HJ/!P9k3H,D=G"k#

_e<3R!PoO"tW:),jQN MDT(Monitored Drift Tube)"CSC(Cathorde StripChamber)H"Hj,<QN RPC(Resistive Plate Chamber)"TGC(Thin Gap Chamber)N4o
`N!Po+i=.5lk#_e<3R!PoN4N^r^ 2.12K(9#J<KF!PoN=.
rRYk#^?"Hj,<ZS TGCKD$FOh 3OG/o7/RYk#MDT(Monitored Drift Tube)MDTO j�j < 2NPlk&(sI-cCWt,N-$NhK[V5lF$k#>B 30[mm℄N
IjUHAe<Vr6Q_K7"Ul<`KGj7?=$r7F$k#LV,r=O 80[�m℄G"R-Z}~.,r:)K,j9k3H,G-k#CSC(Cathode Drift Chamber)CSCO+=<II_P7N?~0fcWt"G"LV,r=O 60[�m℄G"k#CSCOPC/
0i&sIH7F_e<3R,jN82KJkf-RXN6Y, 10�4$~H.5/",s^~K
P9k6Yb 1%xYHJCF$k#=N?a"Gb|M~/YNb$60}Nh (j�j > 2) K_
V5lk#RPC(Resistive Plate Chamber)RPCO j�j < 1NPlkNhK_V5lF$kHj,<Q!PoG"k#"N<IKbo$d<
rQ$:"9HjCW+iI_P9,9A'sP<G"k#9HjCW,>r9kh&KEMi

l"2!5I_P7,D=G"k#



2.3. ATLAS!Po 122.3.4 6E3'P79F`

^ 2.13: 'PN=$ATLAS!PoN'P79F`O"f{N=lN$I'P"ZSPlkHm$I'P"(sI
-cCWHm$I'PN3DN6E3'P+i.k#'PN=$r^ 2.13K(9#>Hm$I'
PO"8DN3$k,S<`4KP7F8sPNKJkh&K[V5lF*j"Q,'l/YO

PlkNhG2A6 [Tm℄"(sI-cCWNhG4A8 [Tm℄G"k#Hm$I'lNQ,/Y
N �,[r^ 2.15 K(9#^?"^ 2.14OS<`4Kb>J?L (X-Y?L)GN'O~r(7
?bNG"k#Hm$I'lO �}~.,,g@,"Plk"(sI-cCWN-&t,GO'l
NTQl-Or1ilJ$?a"R}~.,b8_9k#

^ 2.14: (sI-
cCWHm$INf

{ (z=1050[m℄) K
*1k X-Y ?LN
'O~

|η|
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^ 2.15: Q,'l/YN �,
[



h3O TGC_e<*sHj,<79F`
3.1 Hj,<79F`

^ 3.1: Hj,<79F`N.lLHCC.oKhkbk_N7F#G runrTC?lg"1PsAv?j?Q24sN[R[RW
M,=[5lk#PsAVVO 40.08[MHz℄,[j5lF*j"7?,CF[RNWMO1 [GHz℄
K#9k#3liN$YsHNf+i\*H9k*}=]+i/89k$YsHN_r*L9k

Hj,<79F`,,WHJk#3NHj,<79F`O*si$sG\*N*}=]+ihk

$YsHr=G9k#G**KDAQ79F`Kwilk$YsHl<HO"G<?9Hl<8N
)se 200[Hz℄xYK)B5lk#3liNWar~?9?a"ATLASNHj,<79F`Ol
Yk1 (LVL1)"lYk2 (LVL2)"$YsHU#k?< (EF)N3J,G=.5lF*j"^ 3.1
Nh&Kg!$YsHr*L7Ff/#LVL1Hj,<O"_e<*s79F`"+mja<?KhCFv]*LrT&#3lOlQN
b.Hj,<s)rQ$FTolk#3N~+mja<?"_e<*s79F`GHj,<,/T

5l?Nhr RoI(Region of Interest)HFV#LVL2 Hj,<GO RoINpsrQ$F$YsH
N:)J*LrT&#5iK EFGO4!PoNpsrQ$?$YsH*L,Tolk#13



3.2. LEVEL1(sI-cCW_e<*sHj,< 143.1.1 lYk 1(LVL1)Hj,<LVL1Hj,<GO"_e<*s9Z/Hma<? (TGC,RPC)+i@ilk pTH"+mja<
?+i@ilk(Mk.<Npsr5K$YsH*LrT&#+mja<?O"Hj,<lQNI

_P7s)GF$,dGN(Mk.<psrQ$F$k#[RWM,*h= 1[GHz℄NQYG/8
9kNG"3NJ,GN$YsHl<HO*h= 1[GHz℄G"k#3lr 75[kHz℄^GJj~`#3.2G LVL1_e<*sHj,<N&ACK(sI-cCWtKD$F\7/RYk#3.1.2 lYk 2(LVL2)Hj,<LVL2Hj,<GO"LVL1Hj,<G/T5l? RoINpsr5K"=N~UNbt!Po"
+mja<?N\Yps*hS_e<*sNtW:),jG<?rI_P93HGTolk#3

lKhj;~VnD:Yh/*LrT(k#$YsHl<HO 75[kHz℄+i 3.5[kHz℄xY^GJ
j~ak#3.1.3 $YsHU#k?< (EF)
4!PoNLVps"Hj,<=jr5K$YsH*L,Tolk#*L5l?$YsHO*

Ui$srON?a"G<?9Hl<8Kq-~^lk#$YsHl<HO 200[Hz℄xYK^G
Jj~^lk#3.2 Level1(sI-cCW_e<*sHj,<LVL1_e<*sHj,<O"TGC,RPCKhCF/T5lkHj,<G"j j�j < 1:05(Plk
t)r RPC"1:05 < j�j < 2:42((sI-cCWt) r TGC,+P<7F$k#LVL1_e<*s
Hj,<NrdO"b$ pTN_e<3Rv]N*LG"k#3.2.1 Thin Gap Chamber(TGC)KD$FTGCOb(Mk.<B3GOh/Q$ilk?~0fcWt" (Multi Wire Proportional Cham-ber:MWPC)N1oG"k#lL*JMWPChj"N<I"+=<IVNVV,9$#=N?a
~M3RKhCFA.5l?[$*s,;~VG+=<IK~#"[}5l"bQYN~M3R

,"kD-<Gb!Pz(Nc<r^(k3H,G-k#ATLAS!PoGO(sI-cCWtKQ$il"th9k_e<3RN1jrTCF$k#3.2.1.1 =$

^ 3.2OATLAS!PoK*1k TGCN[VH=N=$r(7F$k#R}~NI_P7ro$d<"�}~NI_P7r9HjCWGT$"2!5NLVpsr,j
G-k#o$d<OFAcsMkN+P<9k �NhNg-5,ljKJkh&K"6A31\h(} 10.8A55.8[mm℄)K^Hail?1LGI_P7rT&#^?9HjCW (} 15A53[mm℄)O
A'sP<r �}~K 32,d9kh&K[V5lF"1AcsMkH7FI_P7rT&#A'
sP<Ng-5O[VljKhj[Jk,"1U,1A2 [m℄ xYG"k#^ 3.3OTGCNGL
^G"k#+=<ILK4^l?NhK CO2=n� pentane(55=45),u~5lF$k#TGCrL



15 h 3 O TGC_e<*sHj,<79F`
TGC

RPC

1 2m

ASD(Strip Out)

A
SD

(W
ire O

ut)

1
2m

R

2.8mm

+HV

1.8mm

Copper Strip

Carbon

FR4

^ 3.2: TGCN[VH=$
a7?YE3RO CO2rE%7"ER&[$*sPrnj@9#o$d<KOLo 2.9[kV℄Nb
E5,uC5lF*j"E%Khj/87?ER (l!ER) ,"N<Io$d<K~+CFIj
UH9k#uCE5KhCFC.5l"?0(Mk.<,,9,RNE%(Mk.<r6(kH"

~jN,9,Rr$*s=7s!ERr8.9k#3lr+jV93HKhjo$d<a5GE

Rcxr/37"}}5l?.fr@kv,Phk (,9}})#o$d<V, 1.8[mm℄H9$N
O"Gba$o$d<^GNw%r;/9k3HG"l!ERNIjUH~Vrs 25[nse℄NPs
AWMQYKP~9k?aG"k#^?o$d<H+=<IV, 1.4[mm℄H9$?a4NhKo
?jsoK/$El,++j"[\4hG,9}},/3k#=NkL"~M3RNLaw%,;

$"9JoAE%ER,/LNlgGb.fr!P9k3H,D=HJk#,9}}(O 3� 105
G"k#

ER,"N<Io$d<KIjUH9kNH1~K"[$*s,$*s@HJCF+=<IL

K~+CFIjUH9k#+=<ILKI[5l?bq3N+<\sLH9HjCWKEY,6

/5l".f,PO5lk#$*s@O TGCN!Pz(rc<5;k?a"Phk@1a/+
=<ILK~#9k,W,"k#=N?a"TGCO+=<ILVV,9$ (IjUHw%,;$)
=$rHj"bl<HN3RN~MKP~7F$k#

YE3RKhCFe/uVK"k,R,pluVKak~K/89kg0~Khk,9,RN

E%d"3Ng0~,+=<ILKWM7F/89kERO"+J|Erz-/39D=-,"

k#=3G"n-pentaneru~7g0~r[}9k3HG|Er^(F$k#
^ 3.3: TGCNGL^ATLASB3GO TGCO1X (singlet)GOQ$:"A'sP<1g"?jK2X (doublet)^

?O3X (triplet)rEM?=$,HilF$k#?X=$K9k3HG"FXN3$s7Gs9



3.2. LEVEL1(sI-cCW_e<*sHj,< 16
rHj"PC/0i&sIJI+ihkN$:r^(F$k#^?"A'sP<Nd/t,G"

ko$d<5]<HNT6NhKhkFAr^(F$k#3liKhj!Pz(O 99%r#.7
F$k#doubletO2XNo$d<LH"2XN9HjCWL+i.fNI_P7rT&#triplet
O2X\N9HjCW,J/"3XNo$d<LH2XN9HjCWL+iI_P7rT&#

^ 3.4: triplet(8)H doublet(&)N=$
3.2.1.2 [V

2000

4000

6000

8000

10000

12000

6000 8000 10000 12000 14000 16000

EI

M1

M3(pivot)

M2(middle)

Z (mm)

R(mm)

FI

middle MDT



forward

end-cap

Inner MDT

^ 3.5: R-Z?LGN TGCN[VTGC79F`OM1,M2(middle)"M3(pivot)stationHEI(Endap Inner)"FI(Forward Inner)
N5D+i=.5l"ATLAS!PoN>&N(sI-cCWG_WuKBYilF[V5lFF
$k (^ 3.5)#1 < j�j < 1:9NNhr(sI-cCW"1:9 < j�j < 2:7NNhOU)o<IHFP
lk#



17 h 3 O TGC_e<*sHj,<79F`M1O3X (triplet)"M2,M3O2X (doublet)NA'sP<+iJj"Hj,<=jKO3NW
7X,Holk#3liN7XOWM@&+i"M1GO (T1,T2,T3)"M2GO (D4,D5)"M3G
O (D6,D7)HFPlk#3Nh&K2!5I_P7,D=J TGCN stationrBTK[s9k3
HG"3!5GNtW,jrD=K7F$k#^ 3.6(a)KM3N4N^r(9#u$~G(5l
F$k;k,1DN TGCA'sP<r=7F$k#TGCO 1/12_ (_AuK[V7? TGCr �}~K 12y,7?bN),1DNg-J1LH
JCF*j"G<?Nh}O3N1LGTolF$k (^ 3.6(a)NV$~G(5l?p?Nt,)#LVL1Hj,<KX"9kt,GO"1/12OHj,<;/?<HFPlk1LG,d5l"(sI
-cCWNhO �}~K4y,"U)o<INhO �}~K2y,5lk (^ 3.6(a)e'Nt,"
ZS (b)P'Nt,)#Hj,<;/?<N �}~N},Ag&I TGC1gN}HlW9k#5
iKHj,<;/?<r(sI-cCWNhGO �}~K 37,d"�}~K 4,d"U)o<I
NhGO �}~K 16,d"�}~K 4,d5l?1Lr5V;/?<HFV (^ 3.6(a)+'Nt
,"(b)8&N^9N1D)#5V;/?<O8o$d<0k<WH89HjCWKP~7F*j"
3liOHj,<h}NG.1LG"j"1DN RoIGb"k#ATLASB3K_V5lk TGC
NmtOs 3700g"j"4AcsMktOR}~Gs 22|"�}~Gs 10|KJk#
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T7
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T2
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Trigger
Sector

Sub-sector

Forward

(a) TGC4N| (b) Hj,<;/?<H5V;/?<
^ 3.6: TGCN4N^HHj,<;/?<3.2.2 TGC79F`NI_P7=$TGC(l/HmK/9N4N|r^ 3.7K(9#TGC79F`NI_P7KOHj,<OH

j<I"&HO,"k#V~"D~O=l>l"Hj,<O"j<I"&HOI_P7r=9#3.2.2.1 Hj,<ONI_P7

.fOASD(Ampli�er-Shaper-Disriminator)\<I"PP ASIC(Path Panel ASIC)"SLB ASIC(SlaveBoard ASIC)"HPT(High-Pt \<I)"SL(Setor Logi)NgKwil".fN}}&0A&G8
?k=,Tol?e"PP ASICXwilk#PP ASICGOFAcsMkX3R,~#9k^G
NtT~Vd1<VkYdJI+i88k?$_s0N:lr407"PsA1L (.fr LHC



3.2. LEVEL1(sI-cCW_e<*sHj,< 18

KHA005V01

PP SLB
HPT

SSW

HSC

SL

ROD

CCI

To DCS

To ROB

To MUCTPITrigger

Readout

Off-Detector Part (USA15)

On-Detector Part

EI/FI

L-pT H-pT
ASD

M3 (doublet)

M1 (triplet)

IP

M2 (doublet)

SSW

eLMB
JRC

3700 chambers
320k channels

Configuration

^ 3.7: TGC(l/HmK/9N5W
ASDASDASDASD

HPT SL
MUCTPI

Trigger

PP SLB
VME VME64x

^ 3.8: Hj,<ONG<?Um<5,^
/mC/K1|5;k)rT&#SLB ASICGO"PP ASIC+iN.fru1hj"M2*hSM3+iJk4X+iN.fr5K3$s7Gs9h} (4Xf3XJeGN!PrWa) ,To
l"low-pTHj,<N=j,Tolk#^?M1+iN.fKD$Fb3$s7Gs9h} (o
$d:3Xf2XJe"9HjCW:2Xf1XJe),Tolk#HPTGO"SLB ASICG,j7
?M3"M2*hSM1N3$s7Gs9h}NkLrpK"High-pT 3$s7Gs9ps,8.
5lk#SLGO"=l^GH)7F7olF$?o$d<H9HjCWNpsr}g7"3$s
7Gs9h}ZS pT,g-J2DNHiC/r;/?<hK*SP9#3liN(l/HmK/
9N\YO 3.2.3GRYk#SLNkLO"MUCTPI(Muon Central Trigger Proessor Interfae)
Kwil"RPCNpsH;;F_e<*s79F`NG**JHj,<=j,<5lk#3.2.2.2 j<I"&HONI_P7PP ASIC+iwilF-?G<?O"SLB ASICNfK+k LVL1PCU!K_(ilk#3N
PCU!N]}~VO 2:5[�se℄G"k L1A(Hj,<=j) .fru1?G<?N_, SSW(StarSwith)XHwilk#SSWGO"G<?N5LrT$",jU)<^CHKG<?rQ99k#
^?"Hj,<ps (3$s7Gs9h}NkL)O SLKk\5l? SLB ASIC+i1MK SSW
Kwilk#Q95l?G<?OROD(Readout Driver)Kwil"=liNG<?HTTC(TimeTransfer Control)+iwilF/kpsHN0g-rN'9k#G<?,57$bNG"lP"
Wa5lkU)<^CHKG<?rQ97F ROB(Readout Bu�er)Xwilk#RODGOGg
8DN SSW+iNpsr}89k#



19 h 3 O TGC_e<*sHj,<79F`
VME VME64x

L1A CTP

ROBASDASDASDASD Readout

SSW RODSLBPP

TTCrx

LVL1 Buffer

Derandomizer

^ 3.9: j<I"&HONG<?Um<5,^3.2.3 TGC(l/HmK/9
Hj,<O"ZSj<I"&HOKQ$ilkFb8e<kKD$F5Wr-9#Ampli�er Shaper Disriminator Board(ASD)ASD BoardOTGCN&LKhjD1il"4AcsMk,Nh},Phk ASD ASIC,4D
k\5lF$k#1DN\<IG16AcsMkrh}9k#ASD ASICO"TGC+iN"Jm
0.fr}}"0A7gME5r6(?.fN_r LVDS(Low Voltage Di�erential Signal:cE
5n0.f)lYkN.fGPO9k#^?"ASD\<IJ_N(l/HmK/9NGGd?$
_s040N?aK"<w*J TGCNPO.frPO9k!=b}CF$k#Path Panel ASIC(PP)ASD+iwilF/k.fN TOFd1<VkYdKhk?$_s0N:lr407"PsA
1LrT&#5iK TGCNEJC?t,GN@Vk+&sHrI0?a"=Nt,KP7FOORm8C/rL7F.frPO9k#PP ASICO1DG32AcsMkN.frh}G-k#
^?"ASD BoardK~1FF9HQN<w.fr/85;k?aNs)rk\7F$k#Slave Board ASIC(SLB)SLB ASICOg-/,1F"Hj,<tHj<I"&Ht+iJk#
Hj,<tOTGC+iN~O.fKP7F"3$s7Gs9h} (low-pT)rT&#SLB ASIC
NJ,GO"o$dH9HjCW"doubletH tripletOL9K7&?a"_jKhj5o`N3$
s7Gs9h} (o$d doublet"9HjCW doublet"o$d triplet"9HjCW triplet"EI/FI)
rZjX(ilkh&KJCF$k#doubletGOo$d"9HjCW&KM2,M3+iN.fr
H$"4Xf3XJeGN!PrWa9k#=7FM3rp`K7F M2eGo$d"9HjC
W}~N5B?0LNtW+iN:lrW;9k"3N:lO low-pT=jKQ$ilk#^?"tripletOo$dH9HjCWGXNt,c&?a"o$dGO3Xf2XJe"9HjCWGO
2Xf1XJeGN!PrWa9k#EI/FIGOo$d<9HjCW&K2Xf1XJeGN!
P,Wa5lk#^?Hj,<tKO"PP ASIC+iN.fK 1/2lok1LGYdr+1k!=
d"FAcsMkr^9/9k!=""37?AcsMkKRCH,"C?~K=NfN1DN
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AcsMk@1+i.frPO5;k (G/i9?js0)!="5iK SLB ASICJ_N(l/
HmK/9NGGd?$_s040rT&?aN<w.frPO9k!=,"k#

j<I"&HtOLVL1Hj,<N=jru1?G<?NI_P7rT&#G<?OCTP(CentralTrigger Proessor)+iN L1A,?(ilk^G]}5l"L1A,?(ilkH:vG<?H=
N0e1PsAEDNW3PsA,NG<?r SSWKwk#High-Pt Board(HPT)SLB ASIC^GH)Kh}5lF-?M2,M3HM1NG<?r}g7F HPT3$s7Gs9
psr8.9k#M1OM2,M3VNVVhjb%l?LVK_V5lF$k?a"M1rQ$k
3HKhj'lKhCF"^jJ2ilk3H,J+C?g-J pTr}D_e<3Rr*LG-
k#HPTGOo$dH9HjCWOH)7Fh},Tol"G**O_e<3RN pT=jKH
Q5lk�R;��rPO9k#?@7"HPTG3$s7Gs9,+D+iJ+C?lg"SLBN
3$s7Gs9kL,eojKPO5lk#POG<?OwU!$P<KhCF 90A100[m℄%l
?B3<0N+&sF#s0&k<` (USA15)K"k SLXw.5lk#(sI-cCWNhQK
O4D"U)o<INhQKO3DN HPT ASIC,k\5lk#Setor Logi(SL)TGC(l/HmK/979F`K*1kHj,<NG<?,G**K8ailkb8e<kG
"j"2Hj,<;/?<,N.frh}9k#SLOgKR� �3$s7Gs9"WlHiC/
;l/?<"U!$JkHiC/;l/?<+i=.5lk#HPT^GH)Kh}5lF$?R
}~ (o$d)"H �}~ (9HjCW)N HPT.f>TN3$s7Gs9 (R � �3$s7Gs
9)rhk3HKhj"6J,N pTgMG_e<*sr,`9k#pT=jKOFgMKP~7?Coinidene WindowHFPlk2H= (Look-up Table;LUT),Q$ilk#3lOq-9(D
=J8Qs)KBu5l"Wa5lkgMKP~9k3H,D=G"k#Wl;l/?<O"F

gMhKQU5lk#pTNg-$gK2DNHiC/r*r7"W12HiC/,U!$JkH
iC/;l/?<Kwilk#U!$JkHiC/;l/?<GO"WlHiC/;l/?<+

iwil?1Hj,<;/?<,NHiC/+i pTNg-$bNr2D*r7"=liKP9k
6J,N pT=jHLVpsr MUCTPIKwk#SL,h}KHQ7? HPT+iNG<?H SL
GNh}NkLO USA15K_V5l? SSWKwilk#Star Swith(SSW)SLB ASICNj<I"&Hpsr}8&5L7",jNU)<^CHX0Ae RODXw.9
k#1DN SSWGGg23DN SLB ASICNG<?ru1hk#Read Out Driver Board(ROD)TGC(l/HmK/979F`K*1kj<I"&HNG<?,G**K8^kb8e<k
G"#tN SSW+iNG<?rHj,<psrpK18$YsH4HK^Ha"ROB(Read OutBu�er)Kw.9k#



21 h 3 O TGC_e<*sHj,<79F`3.2.4 Hj,<=jLVL1_e<*sHj,<GO"!P5l?_e<3RN pTKhCFHj,<=jrT&#0
RNh&K pTO_e<3RN'lKhkJ,j+i5;5lk#J<K#}~?0LN5;"H
j,<=jKD$F\7/RYk#3.2.4.1 #}~?0L (pT)N5;}!

^ 3.10: pT5;}!NO0^
S<`NWMKhj/87?_e<3ROHm$I'lKhCFJ2il?e"TGCNFXG
!P5lk#G0XN TGC(pivot)D^jM3GN!PHWM@r>~Gks@bNr5B?0
LHiC/H>j9k#M1*hSM2GN!PoH5B?0LHiC/NLa@N9r R"�>
}~KD$F,j7"�R;��rhj9k#(^ 3.10)3N�R;��rQ$F pTr5;9k#M1*hSM2GO"=l>l�R;��NdPMKeB,_j5lF$k#3NeBN�R;��
?LGA.5lkNhr&#sI&HFV#&#sI&OM1,M2&K pT, 6[GeV℄JeN_e<
3R,[\LaG-kOOKJCF$k#TGCGO?X=$rxQ7?J,*J3$s7Gs9h}rT&3HG"PC/0i&sIK
hkv/*JRCHNFAr^(F$k (^ 3.11)#M3,M2N2DrHQ7Fhj5lkpsO"
2DN stationVN3$s7Gs9G"k?a 2-satation3$s7Gs9HFPlk#M1rQ$
?3$s7Gs9O"3DN station VKJkNG 3-station3$s7Gs9HFPlk#2-station
GQ$kM3HM2hj 3-stationGQ$kM3HM1O,j@VNw%,9/"hj:)J?0
L,j,D=HJk#3N?a"3-station3$s7Gs9OJ,jN.5$?0LNb$_e<
3RN?0L5;KQ$ilk#2-station"3-station3$s7Gs9,Hil?$YsHr=l
>l low-pT,high-pT$YsHHFV#
,j5l? �R;��O SLXwil"3l^GH)7Fh}5lF-? R}~H �}~N3$
s7Gs9,Hilk#3N R� �3$s7Gs9psrQ$F Coinidene WindowHFPl
k Look-up Tabler2H7"6J,NgMK,`9k#
Hm$I'lKhk'l,}[*J �}~N_G"lP"_e<3RNtWNJ,jO R}~
N_KJk#7+7B]N'lO^ 2.14G(7?h&KlMGOJ/"�}~XNJ,j.,r
}D#



3.2. LEVEL1(sI-cCW_e<*sHj,< 22
3/4

3/4

2/3

1/

R -
T r igger

M 1
T r iplet

M 2
middle Doublet

W ir e(R )

Str ip( )

M 3
pivot Doublet

Str ip( )

W ir e(R )

SLB ASIC

HPT

SL

^ 3.11: FXK*1k3$s7Gs9N5W
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() 3$kUaGNc
^ 3.12: �R;��,[

7_el<7gsKhCFn.5l? �R;��,[r^ 3.12K(9#D+iVNWmCHKJ
kKDl_e<*sN pT,g-/Jk#^ 3.12(a)GO pT,.5/JkKDlF�R,5iKH
g7F*j"R}~K/$jXX8,+ilk#3RNJ,k}~O"Hm$I'l,WM@r4
s@2DN(sI-cCWHm$IG18G"k3H+i Crapidity =EY��Gh^k#Crapidity
,5NH-"YE3RO Z4+i%lk}~XJ2ilk?a�ROiKJk#UK Crapidity ,
iG"lP"�RO5KJk#3lKP7^ 3.12(b)GO �}~XNQL,+ilk#3lO^2.14G(7?MK"(sI-cCWN �,.5$NhGO"Plk3$kH(sI-cCW3$k
N2O}NHm$I'lN-&t,N'l, R}~.,r}D?aG"k#5iKHm$I3$
kUaGO'l,//"^?}~b7CF$J$?a^ 3.12()Nh&KJk#^?"^ 2.15,(
9Q,'l,.5$NhGO"tWNJ,jH pT KjX,[HsI5$#TGCO\h"5B?0L,�R;��?LN6@HJkh&K_W5l?#7+7TGCr Z}
~K\09k,W,P??a"=_O5B?0LO �R5N}~X:lF$k#^?"�}~N
5B?0LO!Po~jN(l/HmK/9NnQKhj �� = +1HJCF$k#



23 h 3 O TGC_e<*sHj,<79F`3.2.5 Hj,<7_el<7gsATLAS!PoGO"7_el<7gsrQ$?F!PoN0nN'dHj,<79F`N"k
4j:`N+/,J5lF$k#

7_el<7gsKO"gL7FJ<N4DNWm;9,"k#

8'Ml<7gs (v]8.)
}@Khj=,5l?[R[RWMG/3k*}=]rbGk=7FbsF+km7_el<

7gsrQ$FF=9k#

!Po7_el<7gsgeant4HFPlk7_el<?rQ$F,joN\YJAuH'l,[rBu7F$k#v]
psru1hj"WM@Ua+i/87?_e<*sJIN,jod=$NfGNj_nQr7

_el<H7"tWraak#_e<3R,!PoN-6NhKnC?RCHO(Mk.<d~

V"LVJINpsr}D#

G8?k=

RCHKP9k!PoN?~N7_el<7gsrT$"B]N,joNPOKQ99k#3

3GOB3G<?+i@il?!Pz(NLVM8-d"3RN~MQYKhk.fN~V9b

M85lk#3NWm;9rPF"7_el<7gsG<?OB]N ATLAS!PoN,jG<
?HPyJpsHJk#

Hj,<7_el<7gsTGC(l/HmK/9Nm8C/,F=5lk#
3liN7_el<7gsrQ$F SLGNLUT,n.5lk#7_el<7gsKO"_e<
3RN?0L"3$s7Gs9N"C?5V;/?<"�R;�� JI,$YsHhK^^lF$
k#3NG<?+i pTH�R;��NP~X8r4YF LUTrn.9k#



h4O TGCLVL1_e<*sHj,<QU)<
^s9

4.1 LVL1Hj,<z(HLVL1Hj,<l<HLHCC.oO 2010/hjviNG6$sN>,N(Mk.<G"k"3.5[TeV℄+3.5[TeV℄"E4
O(Mk.<7[TeV℄G?>r+O7?#2011/^GN2/VGQ;k_N7F#<*h=5:3[fb�1 ℄
NG<?rh@7?#3NG<?rQ$F"TGCLVL1_e<*sHj,<NQU)<^s9rLVL1Hj,<z("LVL1Hj,<l<HN@+i(9#4.1.1 TGCLVL1_e<*sHj,<HOLVL1G/T5l?Hj,<N&A"_e<*s9Z/Hma<?G/T5lkbN, LVL1
_e<*sHj,<G"k#LVL1_e<*sHj,<H7FJ<NHj,<aKe<,QU5l
F$k#� L1 mu0� L1 mu6� L1 mu10� L1 mu11� L1 mu15� L1 mu20TGCGO"eR9k Coinidene WindowK>CF"e-$El+NHj,<,/T5lk#
FHj,<aKe<K(5lF$ktzO5;7?_e<3RN pTr=7F*j"c(P L1 mu6
,/T5l?$YsHO"pT, 6[GeV/℄Je_e<3R,_e<*s9Z/Hma<?rLa
7?H LVL1G'15l?3HrU#9k#3liNHj,<O high-pT$YsHKP7F/T
5lk,"L1 mu0O[Jk#L1 mu0O high-pT@1GJ/"low-pT$YsHKP7Fb/T5
lk#^? L1 mu0,/T5l?$YsHN&A"high-pT$YsHO L1 mu4H$&Hj,<>
GH$,1F$k#

e-NHj,<N>NO3J,NHj,<rLa7"DC?$YsHKP7FU1ilk#LVL
1Gh},TolF$kJ,GO"3N>NGOJ/Hj,<1DRHDKP7F?(ilF$

k bitsN>NrQ$k#F9= 4.1Nh&JX8KJCF$k#
Hj,<>N L1 mu0 L1 mu6 L1 mu10 L1 mu11 L1 mu15 L1 mu20bit>N pt1 pt2 pt3 pt4 pt5 pt6

= 4.1: Hj,<N>N"bitsN>NNP~X8
24



25 h 4 O TGCLVL1_e<*sHj,<QU)<^s94.1.2 LVL1Hj,<z(LVL1Hj,<z(NjAOJ<NLjG"k#
! LV L1Hj,<z( = LV L1Hj,<,/T5l?_e<3RNtTGC K~M7?_e<3RNt (4.1)

Hj,<z(r,j9k?aN}!rJ<GRYk#4.1.2.1 tag-and-probe!LVL1Hj,<z(raakYK tag-and-probe!rQ$k#3lO"J= ,ZJINxuKhj
th7?_e<3Rr*SP7"Hj,<z(r,j9k}!G"k#3Nj!Khj"Hj,<

NP$"9,++iJ$_e<3RrQ$kv,PhkHHbK"_e<3RN1jZS?0L

,jKP7FNB-rbak3H,G-k#J<K Z ! �+ �v]rQ$? tag-and-probe!N
jgrb@9k#1. mzF=.

lDNWMv]hK"bttW!PoG$/D+NtW,F=.5lk#^?"_e<*

s9Z/Hma<?GbtW,F=.5lF*j"bttW!PoGNtWr/;K7F"

_e<*s9Z/Hma<?NtWH,g9kbNr*SP9#3Nh&K7F_e<3R

NtWr*SP9"k4j:`r staoHFsG*j"staoKhCF*Pl?tWr staomuonHFsG$k#
lDNWMv]bK stao muon,2DJe"k$YsHr*SP9#=Nf+iZ]fNE
Yr}D2DN stao muonr*SP7TQALr;P9k#̂ 4.1OBG<?rQ$Faa?ZNTQALG"k#;P7?TQALmx,"mZ�10[GeV=2℄ � mx �mZ+10[GeV=2℄
G"lP=N1HO Z Nxu+i/87?_e<3RG"kH_J9#

mass [GeV/c^2]
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^ 4.1: ZMass[GeV=2℄2. tag muon
2DN&A$UNR}N stao muonr*SP9#3N stao muonN~$F$k}~r"��
"��H=9#^?"3N$YsHbK*$F LVL1_e<*sHj,<,/T5lF$k RoI



4.1. LVL1Hj,<z(H LVL1Hj,<l<H 26
Nljr �RoI"�RoIH=9#3li4DNM (��"��"�RoI"�RoI)rQ$"stao muonHRoI
Nw%�RrJ<Nh&KjA9k#�R =p��2 +��2 (where�� = �� � �RoI ;�� = �� � �RoI)�R � 0:2r~?7?lg"3N_e<3Rr tagged muonHFS"J<NWm;9K\k#3. probe muon�R � 0:2Nlg"3Nh}OQ95lk#TQALrHs@1HN stao muonN&A"b
&R}r probe muonHFV#bttW!PoGF=.5l? probe muonNtW, TGC
N}~ (1:05 � j�j � 2:42)r~$F$lP,lKC(k#5iK3N probe muonKP7Ftag muonH1MN�RrW;7�R � 0:2r~?7?lg",RKC(k#

JeNh&K7FG<?f+i muonr*SP7 TGCLVL1Hj,<z(r;P9k#4.1.2.2 Hj,<z(

^ 4.2O L1 mu20NHj,<z(r pTNXtG=7?^G"k#
pt [GeV]
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^ 4.2: L1 mu20 Hj,<z(pT , 20[GeV/℄Ua+iKd+K)A",j"b$ pT Nt,GO?i (plateau)KJCF$
k#3N?iJt,NHj,<z(N?QrHC?bNr plateau eÆienyHFsG$k#3N
^GO"plateau eÆieny = 90:15� 0:11[%℄G"k#}[*KO"L1 mu20NHj,<z(r pT
NXtH7F^(7?lg"pT=20[GeV/℄r-H7?,JXtKJk#7+7!PoN,r="TGCN AlignmentJINFAG^ 4.2Nh&KKd+J+<VrA/,[KJk#
= 4.2KFHj,<N plateau eÆienyr(9#L1 mu10O TGCGOHolF$J$?aJ
,9k#

Hj,< L1 mu0 L1 mu6 L1 mu11 L1 mu15 L1 mu20plateau eÆieny[%℄ 95:69 � 0:08 91:50 � 0:10 91:10 � 0:10 90:65 � 0:11 90:15 � 0:11
= 4.2: plateau eÆieny



27 h 4 O TGCLVL1_e<*sHj,<QU)<^s94.1.3 Hj,<l<H2011 /N runGO"Peak Luminosity = 3 � 1033[s�1m�2℄K#7?#h/YN runGO3
N 2.7\"Peak Luminosity = 6:8 � 1033[s�1m�2℄K~#9k+~_G"k#5iK"h/Y
OE4O(Mk.< 8[TeV℄GN?>,hj7F*j"=NFAKhjHj,<l<Hb}g9
k#=N?a LVL1 Hj,<l<Hb=_hj*h= 2.7 \KJk3H,=[5lk#J<KL1 mu11,L1 mu15,L1 mu20N#/YNl<H"h/YN=[l<Hr(9#Peak Luminosity[s�1m�2℄ L1 mu11[kHz℄ L1 mu15[kHz℄ L1 mu20[kHz℄3� 1033(2011) 8.2 4.4 3.26:8 � 1033(2012) 22.1 11.9 8.6

= 4.3: Hj,<l<HLVL1rLa9k^GKHj,<l<HO"75A100[kHz℄^GnH5lk#=N&A7s0k
_e<*sHj,<O*h= 15[kHz℄,[j5lF$k#= 4.3K"kh&K"=uN^^GO
h/YO L1 mu11Hj,<O[j5lF$kMr6(F7^&#h/YO"L1 mu15Hj,<,promaryHj,<H7FQ$ilk,"=lGb>5NJ$Hj,<l<HG runrToJ1l
PJiJ$#4.2 =uN]j

eGRY?Hj,<l<HNdj@1GJ/"Cross-talk"TGC Alignment,TGCLVL1_e<
*sHj,<K*$FdjKJCF$k#3NCross-talk"TGC AlignmentNdjKD$FRYk#4.2.1 Cross-talk

^ 4.3: Cross-talk
^ 4.3"O_e<3R, TGCrLa9kMRrO0*K=7?
^G"k#PN],YE3R"Ppu,tWr=7F$k#^?"

DKBY?9}A, TGCNAcsMkr=7"DGIjDV5
l?AcsMk,.frP7F$kvr(7F$k#8&OYE

3R,La7?AcsMkN_,.frP9cr=7F$k#l

}&&O"YE3R,La7?AcsMkN_GJ/=Na5N

AcsMkb.frP7F$k3Hr=7F$k#3lO"YE

3R,La7?AcsMk,"a5NAcsMkKbEYr6/

7"#tNAcsMk,.frP7F7^&?aG"k#3N=]

, Cross-talkG"k##tNAcsMk,.frP7?lg"#
tAcsMkN&A"<+i2V\NAcsMkrYE3R,L

a7?AcsMkH7FNQ9kh& TGCNm8C/,H^lF$k#=N?a"YE3R,L
a7F$J$O:NAcsMkrNQ7eR9k Coinidene WindowGmC?Hj,<,/T
5lF7^$Hj,<z(r-=5;?#3lrsr9k?a"Coinidene WindowKeR9k
hVr\7?#h 5OG\YrRYk#



4.2. =uN]j 284.2.2 TGC Alignment
7_el<7gsK*$F TGCOWhLjNljK_j5lF$k,"B]N!PoGO:l
,88F$k#Coinidene WindowO7_el<7gs+in.9k?a":lrM8;:Kn
.7?Coinidene WindowrB]N!PoKH_~`H"Hj,<z(r pTNXtG+?lg
K)A",j,_k6xKJk#^ 4.4(a),(b),(),(d)O TGCNA'sP<, R}~"�}~K
INxY:lF$k+rAcsMk1LKQ9"AcsMk?D,:lF$k+r=7?^G"

k#(a)OAside"R}~N:lr(7?^"(b)OCside"R}~N:l"()OAside"�}~N
:l"(d)OCside"�}~N:lr=7F$k#3NMr5K Coinidene WindowKQ9rC
(k#h 5.5.3OG\YrRYk#
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^ 5.21O#4K j�j"D4KF9N Coinidene WindowNHj,<+&sHr setFatHfS
7?lgNdgr(7?^G"k#u, setFat"P, setCrossTalk95"D, setCrossTalk98"T
s/, setCrossTalk95+98r=7F$k#

1.2 1.4 1.6 1.8 2 2.2 2.4

0.4

0.6

0.8

1

1.2

1.4

setCrossTalk95

setCrosstalk98

setCrosstalk95+98

Pt5 Count Ratio

^ 5.21: j�jhNHj,<l<Hj�j,g-$ ForwardNhGO setCrosstalk98NHj,<+&sH,=TN setFatHfS7F
"^jQ=,J$#=N?ak_N7F#<, 2011/N 2.7\KJkh/N runK*$F (= 4.3)
Hj,<l<HNRCw,=[5lk#

= 5.4O^ 5.21F j�jK*1kMrEndap"Forward"Total(Endap+Forward)hK?QrhC
?M"=NMr5K;P7? 2012/Y runG=[5lkHj,<l<Hr(7?=G"k#



39 h 5 O Coinidene WindowNn.H-=>A"~ICoinidene Window setFat setCrossTalk98 setCrossTalk98+95
Hj,<l<H EndapNh (Pt5,setFatHNdg) 100% 77.99% 77.99%
Hj,<l<H ForwardNh (Pt5,setFatHNdg) 100% 85.26% 63.04%

Hj,<l<H (Pt5,setFatHNdg) 100% 81.63% 70.52%
Hj,<l<H (2012/Y run=[) 11.9[kHz℄ 9.7[kHz℄ 8.4[kHz℄setCrossTalk95 setTight58.71% 56.13%63.04% 51.83%60.88% 54.51%7.3[kHz℄ 6.5[kHz℄

= 5.4: Hj,<+&sHfS5.5.3 TGCNAlignmentKhkFA
#^GN setFatO��5"iN}~K2^9-2F$??a"TGCN:lKhkFArd(F$
?#7+7"setCrossTalk95+98O^ 5.16+io+kh&K"setFathjbCoinidene Window
NLQ,.5$#=N?a^ 4.4NMK>$"Coinidene Windowr:i9,W,"k#^ 5.22
O:i90NCoinidene Window"^ 5.23O^ 4.4NMK>$:i7?Coinidene WindowG
"k#^ 5.23O dR}~K+1"d�}~K+1:i7F$k3H,o+k#
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^ 5.22: :i90 dPhi
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^ 5.23: :i9e



h6O ^Ha

2011/YN runK*$F"Hj,<l<HN}g,djHJCF$?#LVL1G[j5lF$
kHj,<l<HNMKa$M^GwCF*j"k_N7F#, 2011/YN*h= 2.7\KJk2012/YN runK*$FO"3Ndj,<o=9k#=b=N3NdjO"TGCG/3CFkCross-talk=]KhkHj,<z(N:/rI0?a"Coinidene Windowr��5"i}~K
2^9-2??aK/3C?djG"k#3lOv~N7_el<7gsGO Cross-talk,F=G
-J+C??aG"j"7_el<7gs+in.9kCoinidene WindowKO=N=]NzL
r?G9k3H,G-J+C?#=N?a"BG<?rQ$"Q?<s=7?Cross-talkNP=N
(rW;"7_el<7gsGF=D=K7?#3lKhjCross-talk=]r?G7?CoinideneWindowNn.,D=KJC?#k_N7F#, 2011/YN runKfY*h=2\K}(k 2012
/YN runKw("G,JCoinidene Windowr*V?aCross-talk=]r?G7?bN7F$
J$bNr^a"5Q?<sNCoinidene WindowrQU7"F9NCoinidene WindowrQ
$?~NHj,<z("Hj,<l<HrfS7?#= 6.1O"FCoinidene WindowL1 mu15
K*1kHj,<z("Hj,<l<Hr setFatHfS7?M"2012/Y runG=,5lkHj
,<l<HNMG"k#^?"^ 6.1O#4KHj,<z("D4KHj,<l<Hr setFatH
fS7?~NdgrhC?~NF Coinidene WindowNLVX8r(7?^G"k#Coinidene Window setFat setCrossTalk98 setCrossTalk98+95

Hj,<z( [%℄ 90:65 � 0:11 90:41 � 0:11 90:10 � 0:11
Hj,<z( (setFat9) �0 �0:24 �0:55
Hj,<l<H (setFatf) 100% 81.63% 70.52%

Hj,<l<H (2012/Y run=,) 11.9[kHz℄ 9.7[kHz℄ 8.4[kHz℄setCrossTalk95 setTight89:07 � 0:11 84:26 � 0:13�1:58 �6:3960.88% 54.51%7.3[kHz℄ 6.5[kHz℄
= 6.1: Hj,<z("Hj,<l<HfS

7?J Coinidene WindowKaailkWaO"� Hj,<z(]}� Hj,<l<H:/
G"k#3liNWa+iG1N Coinidene WindowO"� Hj,<z(N:/,lV/J$� 2012/Y runG=,5lkHj,<l<H, LVL1_e<*sHj,<NWAr~?7F
$k 40
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^ 6.1: Hj,<z(PHj,<l<H
H$&}3+i"setCrossTalk98G"k#7+7"^ 5.21hj setCrossTalk98OForwardNh
K*$FHj,<l<H,=TNCoinidene WindowH[\QoiJ$v,o+C?#3lO"k
_N7F#,*h= 2011/YN 2.7\K}(k 2012/YN runK*$F"ForwardNhGHj,<
l<HrRCw9k2l,"kvr(7F$k#=N?aHj,<z(O setCrossTalk98hj:/7
F7^&,"setCrossTalk98+95,G,G"kH$&k@KjC?#2012/YO setCrossTalk98+95
K9kvG 2011/YHfS7"L1 mu15Hj,<K*$F"Hj,<z(,*h= 0.55[%℄:/
9k,"Hj,<l<HO 70.52[%℄K^G:/9k#3lKhj 2012/YO"2011/YHfS7
hj?/NG<?rz(h/_Q9k3H,G-"3000MN&1&fTKW%9k3H,G-k#
#eO"2012/YNG<?rrO7"7?J Coinidene WindowN>ArT&,W,"k#
^?"Coinidene Window, 2011/~HfS7F9/JC??a"TGCN AlignmentKhk
zLr,Q7BG<?G>A9k,W,"k#
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ATLASB3NpCX3"$qK>L7?~N,ZJX3"^?9$9&8eM<VH$&T7
lJlG&frT&?aNX3JId,gX!G&frT&eG[\4FNvKw$FX37F

:$?6E Wo5xK4hj6U$?7^9#^?"3j 4JZ5xKO"aJN&f8hOb

Ams"dNCERN&fjXNiP%N]"=OGN8hN}!+i"&fh0^GM9JLG
?gJ*$CKJj"</6UW7^9#[R X'u5xKOaJN&fK*$FM9Ju@r

:-^7?#</6U$?7^9#>< ru5xKO"dNCERN&fjK*$FN&fh0G
?gJ*$CKJj^7?#2/V&frT&&(GoK,ZJu@r:-"4hj6U$?7^
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-~MKO"aJN&fh0K*1ktj3-"P%K*1kj3-yr3J7F$?@-^7

?#4hj6U=7e2^9#=N>Kb"3R*}X&f<N}9l1"ATLAS Japan0k<
WN'5^"NM"'MN'5^"=7F?hjH2KP7"3Nlr+jF6UNUr=7?

$HW$^9#2/VNgX!8hrY(F:-"j,H&46$^7?#
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[1℄ ! nix!@MgX$N@8V"Hi9B3lYk1_e<*sHj,<N7_el<7gs
Khk-=>AW[2℄ ,D!!cx!@MgX$N@8VATLASB3K*1kAL,L`7?6PN-3RN/+
D=-KX9k&fW[3℄ The CDF,D0 Collaborations, the Tevatron New Phenomena, Higgs WorkingGroup,"Combined CDF and D0 Upper Limits on Standard Model Higgs Boson Pro-dution with up to 8.6 fb�1 of Data"[4℄ The ATLAS Collaboration,"The ATLAS Experiment at the CERN Large Hsdron Collider"[5℄ The ATLAS Collaboration,"The ATLAS Experiment at the CERN Large Hadron Collider"
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