Study of t-ID performance using Z—tt events
at ATLAS
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1. Motivation
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2. Tau decay D4F]

Lepton N\ decay (35%)
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Hadron \( decay (—65%)
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3. Tau reconstruction and ID

® Reconstruction
R=0.4 Dcone algorithm
@® Identification
(1) EMRadius: EM AOJUX—4T®D E deposit DILHD _
(2) Isolation: E;(0.1<AR<0.2)/E;

TC+

(3) stripZX: SE1/ETRDJZ strip cell DEX
(4) stripl&: 81/ET®D E deposit DILHD(RMS)
(5) track#¥: charged track M#X(=10r3)
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Tau ID Cuts
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Reco+ID efficiency and fake rate

Tracker Yo HOUX—IH 1%/ \SA—HETF D Likelihood BEEZIDAIET ID TEDHN.
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4. Inclusive cross-section of Z—tt—lh

leptonic decay EMcal Hecal
tracker

\{.I\./IlssngT \L
tag ’ e LI Ll 75" MissingET
MlssngT.\.’” . Y / —T
Channel| signal BG Hadronic decay
electron |Z—1tt—eh | Z—ee, W—ev, ttbar, QCD dijet
muon |Z—>tt—>ph W—pv, tthar, QCD dijet ao0———CLF Run"Pgin;zTif=350 pb™1)
380 | [ QCDDidets
(1) Lepton trigger & ID £ 00 [ z-ee
- electron: Pt>25 GeV/c, |n]<2.5 8 250l [ gammasets
. muon:  Pt>20 GeV/c, |n]<2.5 S | | e
(2) tau reconstruction S 150 CDF Runl|
(3) tau ID (Ntrk cut (ZUTRLY) wf e FE 2005
(4) Z—t71 selection sof.
- MissingET, m;, Z mass @ cut W = T
(5) Tau D charged track#{ D31z /ERK D" Rumberoftautracks
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transverse mass(¢, MET)

Z—1t sele

ction
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Acceptance

preliminary

Process ZY = 7T (eh) tt W* — o*u
Cross Section [pb -] 246.0 461.16 10899
Trigger . 174 E£0D.2 102+ 1 K785 £ 28
Tight Electron 16.5+0.2 91 =1 K784 £+ 28
Di-lepton veto™™* .0+ 0.1 46.7 = 0.8 2970+ 18
MET > 1oGeV/C 3.5+ 0.1 44.3 =0.8 2287 £ 18
M < 30GeV/C 1.98 4+ 0.08 5.6 +0.2 31 +1

IsoFracs 0.1

EMRadius> 0.1

nStrip< 20 0.42 + 0.03 0.55 £ 0.08 1.1+0.2

VWstrip<: 0.015
1,3 tracks 0,35+ 0.03 0,14 £ .04 0.4 +02
Z mass (.34 £ 0.03 0.06 = 0.02 0.2V = 0.09

Unit: pb * PT>25GeV, |n|<2.5 for ID'd electrons

Bl D selection D&, &R D Ntrk 3 1hZEVERK
QCD background @ shape (& data H'53k&B.
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Ntrk fit in pseudo experiment

] — L1t
Pseudo experiment ; —
- — W= ev
(1) & process [CHUT Ntrk DD p.d.f. 8 e L et
ZAERK 07 B [ R
(2) Ntrk 3% toy MC THER%. 0.6
(3) LT DL ZERKICTB R, f Z3KsDD, 0.5 F preliminary
- L 04 |
L =[] P(fi(n + R-n%)); N;) b
P(x;1): Poisson pdf, n: i-th bin T signal event#X u E e
ng' NBi: i-th bin T BG event#, R: signal (CX 3 BLE 0.2 :_ — I____
F;: i-th bin "Cnormalization factor, N;: DATA M event #{ ] !"'_"'I - -
=~ 203 AT =
(4) (2)H5(3)%Z 2000[EFENIR T, b 1T 3 3 1 35 6 F3 90 1o
# of tracks
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Cross section measurement
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Summary

LHC ¥PIB(CHUT tau (FEEBREEZIES,

Tau @ performance study
OCut-based ID T(ILLTF D performance HME51 71,

v’ efficiency = 30~50% (>30GeV/c)
v’ fake rate = 1~2%(QCD jet)

O LHCFIHAD ST —4 L=1fb-t THLZ 350 events D
Z—1t candidate DMBURIEMN. 12%(stat.)DFFET cross
section OAITEN BIEE,
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