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1. Motivation

Measurement of the Z - Tt cross section in ATLAS is an important issue
to understand and measure this channel as relevant background for e.g.:
- MSSM Higgs searches: H/A/h- Tt

- SM Higgs searches: H->2ZZ - Tl

- Z' searches: AR S S - M 4 w2
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2. Method of cross-section measurement

measured

o@Z-7tt - lh+3v)=0(Z - t7)xBR(tt - lh+3v) = LZ_’”"'h*3V xA C
integrated Z Z

with: A _=: kinematical/geometrical acceptance of the decay products
@:: Efficiency of analysis cuts

» Includes the efficiencies of reconstructing and identifying the
electron/muon and the hadronical decaying tau.

< — i
| Includes efficiency of kinematic cuts to select the signal. Vi
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2. Method of cross-section measurement

Requirements considered for the selection:

- 21 reconstructed tau candidate, p_ > 15 GeV h
v\ T
- 21 electron or muon, p_> 15 GeV - 1

* Electron/Muon (lep) isolation /
* Tau passed ID requirements 1
* Dilepton veto v

» cos[ @(lep)-(E™*) ] + cos[ (T )-@(E ™) ]>-0.15 y
« Transverse mass MT(Iep,ET'"‘SS) <50 GeV Y

« Opposite charge of lep and T, /
°T : Nprong= 1 or 3, |charge| =1

- 35GeV <M_(lep,T ) < 75 GeV
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3. Tau ID and efficiencies

MT= 1.77 GeV
cT =87um
Decay:

~35% leptonic

~65% hadronic

(~55% 1-prong or 3-prong
pion decay)

-> Mini-Jet like structure

Problem:
big QCD background

08.03.2011

rRty, (9.0 %)
r2x’v. (9.2 %) 4

25 modes (10.2 %) et

Frank Seifert - GK Blockkurs 2011

mnlv. (25.5 %)

N 7 (10.9 %)



3. Tau ID and efficiencies

Tracking:

« Low track multiplicity
 Collimated tracks

« Secondary vertex reconstruction (3-prong)
- Isolation from other tracks (Cone)

Calorimetry:

- Collimated energy deposit in calorimeter
« Strong e.m. component (1-prong)

- Possible to identify pi0 clusters

- Use e.m. and had. component
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3. Tau ID and efficiencies

* Several methods for Tau identification have been developed:
> Cut based ID (Cuts) - uses 3 variables
> Boosted decision tree (BDT) - uses 8 variables
> Projective Likelihood (LLH) - uses 7 variables

* Evaluation of tau ID systematics based on Monte Carlo study.

# T(truth & ID-Matched) = in the kinematical and
- Tau Identification efficiency: & = geometrical acceptance

# T(truth) (o, > 15GeV, In] < 2.5)

* Analysis of efficiencies and systematic uncertainties depending on:
> 1-prong, 3-prong, multi-prong taus
> High and low multiplicity of primary vertices in the event
- p, of the tau

> For various IDs in combination with an electron veto
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4. Evaluation of systematic uncertainties

Systematic uncertainties include the following contributions:
* Different shower models

* Geometry of the Detector
* Different Monte-Carlo Generators and Underlying event models

* Different noise thresholds of calo cells for cluster reconstruction

—» Variouse types have been studied, highest for each contribution has been taken

Relevant ID/veto — combinationforZ -» rt - I-rh is expected to be:

~ Cuts medium (1-prong tau), Cuts tight (3-prong tau) and tight el. veto

08.03.2011 Frank Seifert - GK Blockkurs 2011



08.03.2011

Different shower model and Geometry

—
N

— Cuts medium, tight electron veto
- 1-prong, vip >3

- —i— Benchmark

| —6— Shower Model FTFP BERT

B Shower Model QGSP

~ —9— Geometry

—_
N

—

Tau Efficiency
nepr=-m»

Work in progress

o
o

o
o2

o
~

L 'f’%' ARARRRERE

+-

A
i U — 1

|
f
L O O A 1 Y o A

o

(o}

(6}
Illlllllllllllﬂlll TTTT

o |
o

20 30 40 50 60 /70 80 90 1
Visible p, of truth tau [GeV]

Frank Seifert - GK Blockkurs 2011 10




Different Monte-Carlo Generators and Underlying event models
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Different Monte-Carlo Generators and Underlying event models
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4. Evaluation of systematic uncertainties

> Relevant types of systematics for each contribution:
Highest types added in quadrature to obtain the total systematic uncertainty
(for each ID-electron-veto-combination and bin in n-prong, vip, P.(7))
Example for Cuts medium (1-prong tau), Cuts tight (3-prong tau) and tight el. veto:

Eff|C|enCy rrrrrjrrrrjrrrr|rrrr[rrrr[rr 11 [T 1Tt 1T [T T T T [T 1T T ][ TTI1 EffICIenCy I_ rrrTT III L II RN L L L L L I_
1.2~ Cuts medium, fight elsctron veto — 1.2 SGL“S tight, T'Qh; glecm:m velo ]
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5. Conclusion

- Biggest differences in the lowest p_bin (15 — 20 GeV) - high p_ bins pretty stable.

> (due to high shower model contribution in low p_range)

* LLH shows higher efficiency than BDT and slightliy higher than cuts.
* Overall the systematic uncertainties of Cuts and LLH are quite comparable.
* With BDT one obtain on average higher systematic uncertainties.

* Concluding the systematics for tau ID efficiencies are in order ~8-12% relative to
the efficiency itself (depending of the ID and bin).
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Comparison of Cuts, LLH and BDT for the ID-veto-combination:
Medium ID (1-track tau), tight ID (3-track tau) and tight el. Veto.

pT( ) [09"‘»] [15, 20] [20, 30] [30, 40] [40, 100]
WP | Nyxp | Nux | Effic. [%] (Syst. [%]) | Effic. [%] (Syst. [%]) | Effic. [%] (Syst. [%]) | Effic. [%] (Syst. [%])
<9 1 ol b ol (9.7£1.5) | 40.0+0.1 (8.7£0.8) | 42.1+0.1 (8.8+0.8) | 42.14+0.2 (9.2+0.9)
Chiks = 3 12.540.2 [8.0:=£34) | 23834001 {(12.8342.9) | 29.6:00:2 (8.9+1.7) | 34.940.3 (11.942.6)
> 3 1 21.840.1 (12.1+41.4) | 31.7+0.1 (11.0+0.7) | 34.6+£0.1 (10.4+£0:8) | 35.7+0.1 (9.64+0.8)
i 3 9.94+0.1 (15.3+4.3) | 18.4+0.1 (11.5+2.0) | 24.64+0.1 (11.1£2.0) | 30.3+£0.2 (10.5%1.5)
<9 1 20.3+0.1 (10.1+1.5) | 44.940.1 (7-3+0.7} | A8.7+0.1 (7.0+£0.8) | 50.34+0.2 (7.5£1.0)
LLH = 3 122402 (13.4423.4) | 25:0+0.1 (89419} [33.1 4102 (105210 | 376403 (129£31)
5 a 1 27001 (12.641.3) | 40.5+0.1 (7.9+0.6) | 45.6+0.1 (6.84£0.7) | 49.34+0.1 (6.74+0.7)
S 3 11.7+0.1 (13.1+3.9) | 23.8+0.1 (8.7+1.1) | 31.640.2 (6.9+1.1) | 36.7+£0.2 (9.4+1.5)
i 1 32.4:40:1 (7.4£1.4) | 39.8+0.1 (8.7£0.9) | 38.3£0.1 (O5ET0Y | 36702 {18413
BDT - 3 22.94-0.2 (9.2:£2.7) | 2809+0.2 (10.34+2.1) | 30.04+:02 (11.7E£1.6) | 29.240.2 (14.613.9)
> 3 1 24.610.1 (9.7+1.4) | 277E0.1 {12.941.0) [ 202201 (12641.1) | 3L.640.1 (13.241.0)
= 3 13.2:H001 (F.94+2.1) | 142401 (15.8+2.6) | 14.72:0.1 (13.8F1.6) | 14.540.2 (14.443.1)
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All ID/veto combinations considered in the study

Working point

ID 1-prong 7

ID 3-prong 7

Electron veto

WP1 LLH loose LLH loose medinum
WP2 LLH medium LLH medium medium
WP3 LLH medium LLH medium tight

WP4 LLH loose LLH medium medium
WES LLH medium LLH tight medinm
WPG LLH medium LLH tight tight

WP7T BDT loose BDT loose medium
WPS8 BDT medium BDT medium medium
WP9 BDT medium BDT medium tight

WP10 BDT loose BDT medium medium
WPEI11 BDT medium BDT tight medinm
WP12 BDT medium BDT tight tight

WP13 Cuts loose Cuts medium medium
WP14 Cuts medinm  Cuts tight medinm
WP15 Cuts medium  Cuts tight tight

WP16 B =05 BDTj > 0.6 BDTe > 0.5
WP17 Cuts medinm  Cuts tight BDTe > (0.5

08.03.2011

Frank Seifert - GK Blockkurs 2011

18



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18

