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PHYSICS MOTIVATIONS

Category Decay Mode BR
Dilepton tt-bar —evb evb 1/81 4/81 (5%) Top Pair Decay Channels
tt-bar —puvb pvb 1/81
tt-bar —evb pvb 2/81 3 12|
1-Dilepton tt-bar —evb tvb 2/81 5/81 (5%) = E“ !
tt-bar —pvb Tvb 2/81 - |82 3
tt-bar —tvb tvb 1/81 N
Lepton+jets tt-bar —evb qgb 12/81 24/81 (30%) o j d;\@ | taujets
tt-bar —uvb qgb 12/81 = | & muon+jets
' S electron+jets
tt-bar —tvb qqgb 12/81 -
\‘\\@o@\ e’ |ttt ud cs
O
All-hadronic tt-bar —qqgb qgb 36/81 36/81(44%)
> ODServaton of the process. w-bar > W(2 v, )W{—> 1tV oD, I.e or u in the early ATLAS data

sample (100 - 1000 pb-1)

»Background for SUSY, SM and MSSM Higgs.

»Possible contribution to comissioning the ATLAS Tau reconstruction / Tau ID methods.
»To complete the scan of the ttbar channels for cross section measurements:

»Low yield of events, but independent sample, different sensitivity to new physics.
» To search for beyond the Standard Model effects in the top quark decay:

»Relative deviations in ratio of dilepton cross sections:

R—t%ﬂ/b(f— y7) R>1:>t%ij

—>/lvb
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THE ANALYSIS TOOLS

CSC mc12 samples:
tt-bar signal
trigl_misal1_mc12.005200.T1_McAtNIo_Jimmy.recon.AOD.v12000601_tid005997
W(->e+v )+23 jets background
trig1l_misal1_mc12.008241.AlpgendimmyWenuNp3_pt20 _filt3jet.recon.AOD.v12000601
W(->p+v,)+23 jets background
trigl_misal1_mc12.008245.AlpgendimmyWmunuNp3_pt20_filt3jet.recon.AOD.v12000601
Z(>11)+22 jets background
trig1_misal1_mc12.008156.AlpgenJimmyZtautauNp2LooseCut.recon.AOD.v12000601
1) Starting with “Alternative ntuples” proposed by the Top group:
-Ntupling package 12.0.6.TopQuarkAODtoROOTuple
customized for this top analysis:
to include the TauJet(1p3p) AOD information
to include all the MC truth particle AOD container information in “event” block)
2) Ongoing cross-check with TopView ntuples.

-Re-ntupling default’s Top group TopView ntuples
5200/8155/8241/8245 with TopView-121302 to remove lepton-preselection and
overlap removal.
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Selection criteria (CDF — ATLAS)
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20 GeV ( Triggering object) teoof anf o
- In|<1 (CDF) ool o0 o
— |In|<25 (ATLAS) e - (3
— AOD electron selection : R ST e )
* IsEm=0 P MUONES | ¢ MUONES | 1 MUONES |
+ ZXPq(tracks, AR<0.2) <5 GeV ] sof F
— AOD muons selection o w
*  MuonID muons 100 N
« XP;(tracks, AR<0.2) < 5 GeV = >
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e and [ Isolation

Ailamiento dR=0.2 / F‘-‘T Aislamiento dR=0.4/ F‘-‘T
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* Track isolation.
10} lbLLI/LH * 2P (tracks, AR<0.2) < 5 GeV
10% ‘Liqlvlrjﬁljr
y/
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Tau ID
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 Atleast two high E jets: oL

Jet selection criteria (CDF — ATLAS)

P, 1st Jetti(— e 1)

30F
25?—
zui—
152—

10F

I’nl'l M-IW“IH_Y_L\HL

— E(1stjet) > (25>50) GeV

— E{(2nd jet) > (15>35) GeV
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MET and H; (CDF — ATLAS)

__E'r ﬁ(% e T‘.'
BOF || T
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— F;>20 > 25GeV sof [ L[] [ W ev.3p
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Signal acceptance.

£ — W (e, Ve )W (Thaay e BB | 1 — W (i, v, )W (Thaa, 12 )b5
Neventos Eff + o e Sy =]
3250 0.00£0.00 2320 0.004 000
le/p Pr = 20 GeV 1751 0.54£0.01 2273 0.71+ 0.02
17 Fr>15 GeV G3A 0.30 +0.01 052 0.424+0.01
Tau ID 246 0.36 £0.02 356 0.37+0.02
EMtiet B0 GeV | 227 0.52 4 0.0F 340 0.95 £ 0.05
EMI L anGev | 216 0.95 + 0.06 322 0.05 4 0.05
-;EI' = 2h 186 087008 288 0.804 005
Hr > 250 GeV 191 101 £0.07 284 0,99+ 006
Z veto 287 0.98 £0.07 275 0.97 £ 006
0S 162 087007 244 0,80+ 0086
B.TAGGING 131 0.81+0.07 190 0.82 4 0.06
| Acceptance 0.07£0.01 0.10+0.01

> tt-bar acceptance is mainly affected by lepton (e,u,t) identification, specially
T- lepton ID requirements.

» tt-bar acceptance is almost double in (u-t) channel w.r.t (e-t) channel.

» The rest of cuts are 90-100 % efficient, preserving the tt-bar acceptance.
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MAIN BACKGROUNDS
tt ->bW(I +v,)oW(z, ,+Vv,) =l +1, 4+ 2]ets+E; | =e u

Z— 11+ 2jets
* Physics background.

Z+2p—>1r+2p = +v +v 41 2P 1 F2JEtSHE. = u

» Rejection by kinematic and angular criteria (next slide).

W +2 3 jets
* Instrumental background
* Rejection by tau ID criteria

W+3p—>Il+v, +3jets#l+2jets+E. +7,, |=eu
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Z->11+22 jets predictions.

Z(T — B, Ve, Thaa) + 20 | Z(T — [, ¥y Thaa) + 2P

W Eff + g o Eff +a
2605 0.00+£ 185 2776 0.00+£ 185

le/u Pr =20 GeV 610 0344001 | 1371 0.48 4 0.01

17 Pr>15GeV 36 | 0394002 | 540 | 0.3940.02

Tau ID 180 | 0514004 | 253 | 0.474003

E;7 7% = 60 GeV 79 | 0444005 | 112 | 0444004

EF™ % - 30 GeV 53 0.67 £0.08 74 0.66+ 0.08

Er>125 25 | 0474000 33 045 4 0.08

Hr > 250 GeV 20 | 0.80+0.18 20 0.61 4 0.14
Z veto

OS 8 0,624 0.22 7 0544 0.20

B-TAGGING 8 1.0040.35 7 1.00 4 0.38

» Z veto rejects 65% Z—>11+22 jets preserving 98% of the tt-bar signal.
» MC sample 8156, statistically limitted.
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W (—e,

utv, ,)+23 jets predictions

Wie,v.)+ 3p

Wi, v,)+ 3p

» More efficient cuts rejecting W+jets are due to:
» Electron and muon selection.

» Tau ID

» But additional criteria are needed to obtain S/B > 1 :
» Opposite charged for leptons

» B-tagging
July 24th, 2007
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Wy vdcon Eff +a N e enton Eff + o
11248 0.00 £ 0.00 ooon 0.004 0.00
le/p Pr=20 GeV 5OLT 045+ 001 5T3T 0.57+£ 001
17 Pr > 15GeV 1658 0.334+ 001 2007 0.354+0.01
Tau ID o432 R S e b aol 50 B i
Eti® _sagev | 270 | 0794005| 262 | 0.75+005
EXdit . anGeV | 244 | 0904006 | 217 | 0.83+0.06
Er .25 104 0.80 £ 0.06 174 0.804 0.06
Hr = 2b0 GeV 183 0.944+0.07 151 0.874£ 007
Z vebo 150 0899 007 147 0.97x 008

B-TAGGING
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B-tagging: IP3D+SV2 weights from AOD ]

RSTITUT DE |

BTAG i1st JETH{— e 1)

-1

0-5 0 5 10 15 20 25 30 35 40
Weight (IP3D+SV1)

BTAG 3rd JETH{— e 1)

50}

40

30

20

10

At

91:

0-5 0 5 10 15 20 25 30 35 40
Weight (IP3D+SV1)

July 24th, 2007

Weight (IP3D+SV1)

BTAG 2nd JETﬁ(—>er)I BTAG 15t JET (o 1 1)
[ s
D W(— e+v,)+3p
Fln iEm
VPP PPPTTITRT PPTL PTTE PP PETTT I PP T AT T | "
-10-5 0 5 1015 20 25 3035 40 -10-5 0 510152025303540

Weight (IP3D+SV1)

BTAG 3rd JET fi(— u 1)

BTAG 4rd JETH(— e 1) I

50

4of

i 40
3u: 30
20} 20

10}

o
105 0 5 1015 2025 3035 40
Weight (IP3D+SV1)

ATLAS TAU WG MEETING Susana Cabrera (IFIC)

IIJ-5 IJ 5 1IJ 15 20253035 4IJ
Weight (IP3D+SV1)

BTAG Z2nd JET fi{— p 7} I

L

3 D W(— ].l.+\?“;l+3p

«~HETI FETRE N als i i n ii oL
05 0 5 1015 20 25 30 35 40
Weight (IP3D+SV1)

4uf
305
2uf
1uf

BTAG 4rd JET ff(— n 1) I

-1

EI-5 EI 5 1EI15 2025 3035 4IJ
Weight (IP3D+SV1)

FIC

14



B-tagging for tt-bar dileptons with tau.

BTAG 151 2nd JET fi{— @ 1) BTAG 1st2nd JET f{— 1 ©)
3 30f _
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RESULTS in L=100 pb-’

MC TOTAL - _
L Ner of  =872.8x0.56 pb
MC
O1heo T3P = 771%0.301%x 0.534 pb~*
-1 W—ev+3p _ -1
N 100 pb=t N MG o 100 pb O-TH;O g = 771%x0.304 x0.276 pb
VT VT L, or2rt2P =153 % 0.403 x0.346 pb~!
Neuentos (£ =100pb71) Nwentos (£ = 100pb72)
E{E, T) | Wie,ve) + 3jets | Z(T — €,¥e; Thad) + 2p '!'El:j.!., T) | Wi, V) +3jets | Z(T = 1,0y, Thad )+ 2p

1183 £11 12380 £123 7418+ 75 1213 +£11 468 + 52 Th4 2+ 76

lefp Pr>20GeV | 602 +8 REA0 £ 82 25054+44 8310 3711 £3% 3T74+53
17 Pr =158 GeV 23215 1827 +£47 BRO0+£27 3276 1288 £23 148+ 34
Tau ID q3+3 aTT+21 485+£149 124 +4 226+ 10 fREX23

Ei.'.“ iet - B0 GeV TT+3 297+ 18 21713 115 +4 169 +8 d8+15
Ezrm et = 3l GeV Ta+3 269 + 18 146+11 112 +3 140 £ 8 04+1.2
Er =15 A+ 3 214 + 16 BAOL0T 101 +3 1137 81+08
Hy = 250 GelV A £ 3 200 £ 16 55206 89 4 3 e ] 55106
Z veto fid+3 1898 £ 16 36£05 05 4+ 3 05+ A 3605

OS

B-TAGGING 444 3 33 L6 22404 A8+ 3 184+ 3 19+04
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CONCLUSIONS & FUTURE PLANS.

* We have performed a feasibility study on the observation of the tt-bar dilepton
channel with tau lepton in the early ATLAS data L = 100 pb-! using CSC samples.

* In the channel (e,1): S/B=0.6 (S/B =1.3) without (with) b-tagging.
 With current selection, the use of b-tagging is necessary for observation in first
100 pb-T

* In the channel (u,7): S/B=1.9 (S/B = 3.6) without (with) b-tagging.

 Future plans:
*Short term: document this feasibility study.
*Contribution to tau CSC note ( ~3 pages) by next Monday.
*ATLAS note related this contribution by end of august.
«Comparative studies TAUREC versus TAU1P3P
In absence of b-tagging: to go inside the tau id algorithms and to work on
tighten the t ID in the channel (e,1)
*More realistic estimate of W(=>e+v_) +=3 jets background:
Parameterize jet->1 fake rate as a function of jet E;, MET and ZE; from
multijet data.
*Apply Fr(jet=>1) to fakeable events in “signal” sample.
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