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Summary of comparisons
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O  ATLAS analyzed ~ 18/fb while CMS ~ 24/fb

O object ID and selections practically the same

O tau ID from CMS can give more handles to constraint tau ES

Mass reconstruction is equivalent

O analysis strategies similar but not identical

| CMS has categorized as number of jets and low/high tau pT

O Treatment of syst. uncertainties quite similar

O CMS may be a bit more conservative with the use of bin-by-bin uncertainties

O  ATLAS does not include a VH category in all channels ( just started )
O  ATLAS result does not consider contributions from H->WW?* (orthogonal selection cuts)

O  Question is : from where the larger CMS sensitivity comes from?
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Run1 dataset perspective

Example of past CMS improvements
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O CMS is working on improving categorization and making the
analysis even more “robust’

O we will stay with cut based approache

O ATLAS @ 4.6+13 fb-1 expected limit=1.18xSM and p0=1.70
O Projections for 24.6 fb-1 limit=1.07xSM and p0=1.840

O Projections for 24.6 fb-1 with analysis improvements: limit=1.01xSM and p0=1.950
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High luminosity projections

CMS Projection
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Simple extrapolation from datacards

O assuming the same reconstruction/trigger/selections
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1. The had-had analysis is driven by the pT
thresholds in the 2tau trigger

2. HO1, 4Thaq - 2 SOft and asymmetric hadronic
taus

3. Raising the pT on the subleading tau kills the
signal acceptance

4. The proposed triggers for Run2 are too hard

5. TOPOLOGICAL cuts are required at L1! (eg
VBF cuts, dn(T,T) cut)

ATLAS di-tau triggers
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First draft of the 14TeV menu
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CMS 2012 Vs =8 TeV
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New L1 Tau has
improved turn on
efficiency but will lead
to higher offline
thresholds

LHCpp workshop 2013

Final State / Trigger

Current, 1.1e34 Upgrade, 1.1e34 Current, 2.2e34 Upgrade, 2.2e34

New L1 seeds from CMS

px, / IsoMu+Tau - 25.6% - 25.1%
ut, / Single Mu 42.6% 50.6% 19.4% 42.0%
prx, / Single IsoMu - 48.1% - 43.3%
ur, / Single IsoMu OR IsoMu+Tau - 51.3% - 48.4%
et, / 1soEG+Tau - 17.7% - 17.7%
et, / Single IsoEG 24.4% 41.3% 14.0% 32.5%
et, / Single IsoEG OR IsoEG+Tau 24.4% 44.3% 14.0% 39.0%
T, / IsoTau+Tau 3.3% 13.9% 3.3% 10.2%
t,.X, / Single IsoTau 15.9% 53.7% 13.2% 50.1%
.1, / Single IsoTau OR IsoTau+Tau 17.2% 53.7% 14.9% 50.1%
Current Level-1 ‘Upgraded Level-1
L=11x10%*cn"2s"! L=11x10*cm %!
95% 95%
Trigger Rate | Threshold | Plateau Rate | Threshold | Plateau
Algorithm [kHz] | [GeV] | Efficiency | [kHz] | [GeV] | Efficiency
Singlee/y 12 46 1.0 14 45 1.0
Single iso e/ 10 38 09 \ | 13~ 27 0.9
Single Mu 12 23 0.95 14 18 0.92
Single iso Mu NA NA NA | 14 17 0.84
Single Tau NA NA NA 15 88 0.95
SingleisoTau | 10 | 65 | 03 | 14 | 71| 07
isoe/y+e/y 10 2415 0.9 9.6 2216 0.9
(iso)Mu + Mu 6.3 1810 0.9 9.5 1410 0.8
(iso)Tau + Tau 7.5 36 36 0.1 6.4 60 56 0.67
isoe/r + Mu 9.6 2111 0.85 14 1910 0.85
(iso)Mu + e/ 33 18 14 0.95 6.4 16 14 0.83
isoe/y + Tau NA NA NA 4.5 2157 0.86
isoMu + Tau NA NA NA 5.6 14 45 0.8
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Primary Tau Iriggers

L =1e34 cm2s Rates for previous and new (bold) triggers
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\

New cuts (topological trigger and \VBF trigger) reduce rate significantly
+ extra L1 FJ/CJ trigger seeded VBF trigger
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Extrapolating the HLT rate

O 8 TeV cross section is 0.09 microb . T TrT e

— New Fit
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Comparison per channels
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Primary Tau Triggers - 2012

L = 1e34 cm2s-" 7 uncombined hadronic di-tau triggers

Menu L1 [Hz] L2 [Hz] EF [Hz)

tau20'l‘|_medium1_e18vh_medi L1_2TAU11l_EM14VH: 8451 247.2 5.13

tau29Ti_medium1_xe50_télcw_tight  / L1_TAU15I_XE35: 2311

2tau38T_medium1 /] L1_2TAU20: 7775

+1tau100_loosel_tau70_loosel (Périod B) L1_2TAU20: 7775 mn

+tau18Ti_medium1_L2loose_e18vh_mediuml | L1_2TAU11l_EM14VH: 8451
(period E)

tau trigger unchanged during 2012
AzO cut minimizes pileup dependence of L2 and EF trigger
Ref
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L1 turn on from ATLAS
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L1 Triggers for 2015

Combined triggers still needed at HLT

0 L1 single electron and single muon trigger with isolation should be ok

50ns Scenario

UCT & L1 EFFICIENCY vs RECOPT FOR RELAXED I1SO.Tau1
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Improvements expected for the tau L1

25ns Scenario
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