SRS 27 S T Em
LHC-ATLAS EERIZ BT A XA ) A—XE2HW
23a—FY M) H—DOHKE

FEEFR T 14MO1181
LN
BUR TR T2 i 2 R S B 2 S04
fBEHE AMIESAMEERR

2016 /£ 2 H 8 H



Abstract

The ATLAS experiment is one of the particle physics experiments using high energy
proton-proton collisions at the Large Hadron Collider (LHC). The ATLAS experiment
investigates the Standard Model and searches for new physics. As the collision rate at
LHC is too high, it is difficult to record all collision data due to limitation of the disk
writing speed. Therefore, ATLAS trigger selects events which meet the trigger conditions
before writing the data on disk. The ATLAS trigger system consists of two levels. Levell
triggers are based on hardware and HLT (High Level Trigger) are on software. Various
kinds of triggers are prepared in the ATLAS trigger system for each object (electron,
muon, hadron jet, etc.) and among those muon trigger is used to identify muons in the
event.

The aim of this study is to improve the muon trigger by using the tile calorimeter which
have not yet been used for the muon trigger.

First, this study shows the possibility to reduce backgrounds in the HLT muon trig-
ger by using the energy deposits in the tile calorimeter and track detected in the muon
spectrometer.

Second, the possibility to identify muons by using the energy deposits in the tile
calorimeter and track in the inner detector is investigated. The ATLAS muon trigger
has inefficiencies due to geometrical acceptance of the muon spectrometer. The ineffi-
ciency can be recovered by using tile calorimeter and FTK (Fast TraKer), a system that
does a fast track reconstruction after levell trigger to enable the early access to tracking
information at the HLT trigger.

LHC’s luminosity increases to search for new physics. On the other hand, trigger
condition will become tight because the collision rate which can be recorded in ATLAS
trigger system has an upper limit. This study shows the possibility to reduce the muon

trigger rate and recover muon trigger inefficiency.
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A J& (Extended Barrel) | dn <0.2
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Ra—FVTHNEZRANF—HERIZANAT ) A =R E2 @ -HHEIZHHT 5720, =2
W —BRIE—EZR SRV, dE/dx XFIEF—ELRE2DOTHD, XAV ABY A =X
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44 HRETOIE/dx 5, BB Ia—F v, FEAE 7247 Ia—-F VD dE/dx %
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=, ZENOoDEEEE LW (1.55< |n| <1.7) IZEWTIERABED A B DE#R%Z HW»
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4.4.1 pile up DEKRICK BHE

ATLAS EBRIZEWT, —RION Y FEEOBIZEBOG FEEFPEZ 5, Tz pile up
DR EWS, pile up BEIML TWBEE, REDA XY FPERIN/HE T, Akl Ex
U7WEIRD H 2O T — X 2 HfF S 2 LRI R 2 H H 5,

AZEIE, LHC D14 Ry ML — IR TERNEZBEE LT, ZTDHE I pile up
DEEMUTWABEDBEZSNDS, TD/D, AMARTHIELZ7 247 Ia—FVEET VT
D ALM pile up 1IZ& > THEDRZED SR WD EHENPOZBEDRDH L, TNEFARDL 2D,
actual per xing &\ 5 28 % fi > THE ST 217572, actual per xing 1&, 1 [\BD/N > F1E
LT A XY MERINTZNE2RTERTHD, DX, ZOMEHAKREIWVIFE, pile up &K
S RoTWVW5B, 471, pileup T Ia—F YD dE/de WED K S IZELT B %R
T, ZORPSADB LT, pile up BEMUTH I 2a—F 2D dE/dx 1FZEAL RN,

JIZ, UL 2 BESMEEET HEED pile up T DEfLE Rz, T IZTH actual per
xing DEIZ L > THER T ZIToTWVWE, BB, Ia2a—F VT4 DITHEDITLTWVS N,
TxA 7 Ia—FVIE22TU2A I T0Aaw, 24k, Enhanced bias trigger THEDH 51
2724273 a—F VDRt B+ TR, MA< AT E2EPRTERNZOTH S,

X 4.8,491F, I 2a—Ar 72427 Ia—F VBRIV 2EERMEZEHT DEED pr
WA % R 72X % pile up T2 23T 726DTHS, TNERDLL0h5 K512, pile up HE
DoTH, Ia—AVEBRETEDEE, 714 7Ia—FV2RETEIEESGIITRELRE
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RIro Tz,

4.4.2 primary vertex D&

PL (Ra—FVvPBxA0NAhua) A—XNzi@ U7zl Xy »2oitEI N0, ZOE
W Fa—Fvd (zr) = (0,0) TEKEINZ) Ze2RELTVWS, LAL, EBIX (z1)
= (0,00 TEESINTVWIRWEENE L, EBD PL LRI N PLIZROMEIZR5, Z
DHiTIE, I 2 —A > D primary vertex (I N7-m) DEEREEZHWT PL 251HA L 725
A, B ETOEIRIZEL D PL L ENIZEDE VDI E DN ERRS,

410 X, 2 n SO I a—F VKD PL O/ TH S, M 4.11 1%, primary vertex
DIEEZAWT PL 238 U756, [3a—4V2 () = (0,0) TEEINZ) 2%
REUTEHAELZEED PL ©% (KAX) & dE/dx D% (GM) OR#HTH 5, 4.10 &
4111, XA NV2IKTO PL, dPL & dE/dx DHRHETH D, BESFMETHOT WS KJE
Z2® PL & dE/dx TIER\WV, IZEAEDIa—FIZBWT PL O#EWWIE 0.05m AT,
dE/dz ®E N 0.02GeV/m AR TH D, L)L 2 BERM 2 BB T 2E G152 581
0.01 BFEEEL 2272\,

ZOFERM S, PL OFHREIZBEWT [ a—FYH (z,r) = (0,0) TEEINZ] 2L %K
& L T%H primary vertex DR Z W56 L BEWPEULRWERS N o7z, o T, Kl
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4.7 pileup T IZHI I a—A VD dE/dx 53, Eo AJE. BJE, D ETON
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NowIZEHWEI a—FVDOEEDNAHEL 5,

Sa—AYMIH-IZE, Ia—FVRHBOEELI 2 -4 %5 F M TEARVE
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PEoTERINE Y2y MhroDNNBY) 27247 Ia—F 2 LU THWTWS, Ia—
FYDERELMIIUTO@EY TH B,

o NlDFRMEMZTIa—FA VN 2EKH 5,
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51 A7540Ia—FVRNLRLV1LIa—FY I H—2BESLUTWBEED n,¢ 5
fio, 2ZTLANNV 1 Ia—AY M) A—E, —AKBEpr >15GeV DI a—FvhdH b1
RYDMEHES LVSFRHEDEDTH 5.

51 #4J)LbAAY XA—5DIEHR

AFRETH D I a—FVYOHEIZBVWTE XAV IB Y A =X THEIN/ZZXLVF—T
7L<, dE/dx VT WS, HHTEXANLAITY XA =KD cell 13 2—F > DREFD S
M (n,¢) ZTICIRET S BELRMICOVWTIZ 421 =E2ZBH), FIK ZELRT RV ¥ —
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5.2 FTK OPEHE [15], ARSI o(n) 27 L7250, ARSI o(¢) 25 L7~
L0, BT H12 q/pr TH 5.

¥ 7 VR ERREIZ L BNy 2750 v R OFIRE
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D & (Long Barrel) 0.4< dE/dx
D & (Extended Barrel) | 0.4< dE/dx
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KHMHLTWDE, T, S 2a—AVICEEHDTHRVRENIZI 2 —F VSt oki+ (NFo
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Ra—FVPHORTD TV I BHRHEL TR, ERIZZERT TR,
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