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Introduction /Motivation

m Rate of QCD jets misidentified as hadronically decaying tau leptons by
the existing tau reconstruction algorithms

Global remarks/objectives

= Motivation
The tau fake rate is a crucial number for all analyses relying on tau
reconstruction, for QCD jets will be abundant in LHC data

m Goals

m Determination directly from early data (independent of MC)

m Provide collaboration with corrections for reconstruction and
systematic error estimation
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Tau fake rate determination from QCD dijet events

Method: tag and probe ' probe jet
]
m use back to back (in @) dijet [

event of which one jet is 1 7
randomly chosen and required ! /’
to be a QCD jet (tag jet)

m the other is then known to be
very likely another QCD jet
(probe jet)

I,

m subject probe jet to tau
reconstruction algorithms tag jet

Tau fake rate f

__ 7 probe jets identified as taus

f
# all probe jets
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Selection cuts

Event topology cuts Probe jet cuts

m |n| < 2.5 for each jet m no further cuts (to keep the
m pr > 15 GeV for each jet whole spectrum)
m |A¢| =7 £+ 0.30 (back to

back) Reconstruction algorithms

m |Apr| < ZZ= (pr balance)

m # tracks > 4 Fake tau candidate criteria

+ 1 track/50 GeV Apr
(removes most of the true m overlap: |AR| <0.15
taus)

m TauRec (calorimetry based)
m Taulp3p (track based)
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Preparatory studies using MC

Physics ID | Channel (pr (GeV)) | Cross section (nb) | Cross section (nb)

Q 14 TeV @ 10 TeV

5009 Dijet JO(8-17) 17,600,000 11,700,000

5010 Dijet J1(17-35) 1,380,000 867,000

5011 Dijet J2(37-70) 93,300 56,000

5012 Dijet J3(70-140) 5,880 3,280

5013 Dijet J4(140-280) 308 152

5014 Dijet J5(280-560) 1255 5.12

6023 W — v 17.3 12.0

6052 Z—7TT 1.58 1.13

List of input datasets

m Cross sections in leading order

m Event generator: Pythia
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Preparatory studies using MC: Results

0.14f~ ‘ R 0.14F ‘ ‘ E
012l TauRec E o2k Taulp3p E
OJ; é O.l; é
f o008 E £ 0.08 3
0061 E 0061 + 3
0.04; é 0.04; é
002+ £ ooof 4 3
T - R R e T M - R R e
P, (MeV), MC Stats. [ (MeV), MC Stats.
TauRec Taulp3p
pr range | MC stat. | exp. prec. dat. || MC stat. | exp. prec. dat.
(GeV) (%) 10 pb™! (%) (%) 10 pb™* (%)
1540 | 23+03 +0.07 25+05 +0.07
40-80 52+22 + 0.03 6.7+£22 + 0.04
80-120 | 0.5+0.2 + 0.004 1.8+0.6 + 0.008
120-160 | 0.2£0.2 + 0.005 1.4+0.6 + 0.01
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Preparatory studies using MC: TauRec Results

0.14F ‘ - 0.14f ‘ ‘ ‘ =
o,12i Old E 0'12:, 14223 B
OAI; é O.l; é
£ 0.08] e £ 008 3
0.6 E 0061 3
0.04; é 0.04; é
002+ £ 0.02;+++++ .
TR o oy ‘éép(i (Msg% MsésoS ‘ta‘éééms %56 100" 150 200" 25‘p2 (Mi(‘ilo) Mséos “;145%)3103
TauRec old TauRec new
pr range | MC stat. | exp. prec. dat. || MC stat. | exp. prec. dat.
(GeV) (%) 10 pb ! (%) (%) 10 pb ! (%)
15-40 23+0.3 + 0.07 1.2+0.1 + 0.2
40-80 52422 + 0.03 1.4+0.1 + 0.7
80-120 0.5+0.2 + 0.004 1.1+0.1 + 24
120-160 | 0.24+0.2 + 0.005 1.0+0.1 + 6.8
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Preparatory studies using MC: Taulp3p Results

0.14f~ ‘ E 0.14F ‘ ‘ R
o.12; old f 0.12; 14.2.23 *
OJ; é O.l; —— é
 0.08F E f 0.08 =
0061 + E 006/ - 3
0.04; é 0.04; e é
0.02;+ ++ é 0.02; é
T T - R - M o R R R g e
P, (MeV), MC Stats. [ (MeV), MC Stats.
Taulp3p old Taulp3p new
pr range | MC stat. | exp. prec. dat. || MC stat. | exp. prec. dat.
(GeV) (%) 10 pb™! (%) (%) 10 pb™* (%)
15-40 25+05 + 0.07 5.8+0.2 + 0.5
40-80 6.7+22 + 0.04 9.8+0.2 +1.9
80-120 | 1.8+0.6 + 0.008 34+0.1 + 4.2
120-160 | 1.4+0.6 + 0.01 0.7+£0.1 +5.9
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Comparison Plots : Reconstruction vs Identification
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Preparatory studies using MC
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Method flexible

m Selection has to be adapted to the (jet) environment according to the
signal of interest

m Method can mimic different environments using e.g. isolation cuts
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Systematics

Main sources of systematic errors

m Presence of real taus in the selected sample (negligible)

m Possible correlations between tag and probe side (partly addressed, low)
m Uncertainties from the definition of the overlap (negligible)

m Uncertainties from the origin of the jet

m Dependence on the type of the jet

m Fake rate due to other particles (electrons, muons, etc.)
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ndency on jet type

g q
g i: g < q ié
9 7

9

Fake rate from dijets

m Study of back to back jets
gives combined rate of
misidentified quarks and
gluons (gluons dominate)

Fake rate from photon-jets

m Study of back to back jet
and photon gives fake
rate exclusively due to
quarks
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Summary/Conclusion

m Dijet events provide a way to evaluate tau fake rates from early data
using a tag-probe method

m Tau fake rates expected to be at the O(1%) level for low transverse
momenta (pr < 200 GeV)

m Significant measurement possible with 10 pb™! of data
m Address remaining systematic error studies

m Can be used to tune/correct MC tau reconstruction and assign systematic
uncertainties to analyses
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Backup: truth match

0.14— — 0.14F .
c TauRec 1 F Truth 1
0.12—~ - 0.12~ =
0.1~ B 0.1~ E
P ] I ]
0.08~ | 0.08[~ -
0.06]- = 0.06[ E
0.04f~ E 0.04 E
L ] [+ ]
0.02F7* E 0.021 =
I ors et S U I ORI [0 i T orn i D ST I i
Cb 50 100 150 200 250 300 350 400 Cb 50 100 150 200 250 300 350 400
( eV), MC Stats. (MeV) true jets only

Comparison with expectation (MC truth)

m Comparison for TauRec algorithm
m MC statistics shown

m — Agreement convincing
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Comparison Plots TauRec: Fake Rate vs pr and 7
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TauRec: Fake Rate (true jets) and expected precision
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Comparison Plots TaulP3P: Fake Rate vs pt and 7
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TaulP3P: Fake Rate (true jets) and expected precision
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