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“Safe” Tau ID
● The full tau ID uses many variables from both the calorimeter 

and the tracker.
– Some of these are likely to be less well understood at the beginning.

● Consequently, there has been an effort (B. Gosdzik et al.) to 
define a set of well understood variables for use in first data.

– http://indico.cern.ch/getFile.py/access?contribId=3&resId=0&materialId=slides&confId=43438

● This uses a cut­based method with a limited set of robust 
variables.  Two approaches:
– Calorimeter only or calorimeter + tracking 

● Will compare the performance of these on Z → ττ
– Use official variables by running v15 and redo TauCommonSetIsTau
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“Safe” Tau ID: Variables
● Calo variables:

– REM

– Isolation Fraction

– (Δη)2, 

– Et(EM)/Et(EM+Had)

● Tracking variables:
– Et/Pt(lead­track)

– Et(EM)/ΣPt(track)

– Et(Had)/ΣPt(track)

– Σpt(track)/Et(EM+Had)

– 2­track width

● Cuts values are dependent on both 
the Pt and multiplicity of the tau

1 prong 
25­45 GeV

B. Gosdzik
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“Safe” Tau ID: Performance

● REM provides 
the strongest 
separation

● Significantly 
worse than LH 
in 3­prong case

● Define 3 cut 
levels:
– Loose (70%)

– Medium (50%)

– Tight (30%)  
B. Gosdzik
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Signal and Backgrounds
● We consider only lepton­hadron mode:

– Isolated lepton for triggering

– Narrow tau­jet

– Missing E
t 
(MET)

● Signal & (non­QCD) backgrounds @ 10 TeV: 

● QCD di­jet background not yet been considered.
● All results that shown are normalised to 100 pb­1

Cross section 
significantly 
lower at 10 TeVNew



16/04/0916/04/09 Copenahgen Tau WorkshopCopenahgen Tau Workshop 66

Selection
● Trigger

– e10_medium || mu_10

● 1 isolated lepton
– P

t
l > 15 GeV and |ηl| < 2.5  

– Track+calo isolation:

● Pt
trk

 & Et
calo (ΔR=0.2) < 5 GeV

– Electron: medium isEM and 
author != softe  

– Muon: High Pt combined

● Missing E
t

– MET > 20 GeV

– M
t
 (lep,MET) < 30 GeV

– ΣE
t
 < 400 GeV 

● Make all lepton­τ pairs with:
– P

t
τ > 15 GeV and |ητ| < 2.5 

– 1 < Δφ
l,τ-jet

 < 3.1 rad.

– Tau ID:
● Tight calo, calo+track, LH

● 1 or 3 tracks

● Remove overlaps with e/μ 

● Separate OS (signal) and 
SS (background) events

● Reconstruct visible mass 
– 37 < M

l,τ-jet
 < 77 GeV

● Generally, there is only 1 
combination  remainingB
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Missing Et

 Less W bkg

 Calo
(different 

scale)

Bug in μ MET   →
large z   → μμ tail

Calo + 
track

LH

Ztautau
Zee
Zmumu
Wenu
Wmunu
Wtaunu
Ttbar

1 lepton 
+ Tau ID 

MET Mt ΣEt
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Track Multiplicity

 Calo
(different 

scale)

Calo + 
track

LH

1 lep + Tau ID  Et Cuts Visible M + Δφ 
+ OS

SS

Much more
Background

Ztautau
Zee
Zmumu
Wenu
Wmunu
Wtaunu
Ttbar

2.2:1

2.4:1

3.2:1

Cumulative
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Ztautau
Zee
Zmumu
Wenu
Wmunu
Wtaunu
Ttbar
SumBkg

CaloCalo+TrackLH

Results

SS

OS
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● What is the effect of the various tau IDs on Z   → ττ cut flow ...

Results (2)
● Event­level cut flow:

● At this stage W is the largest (non ­QCD) background.

● Efficiency of safe cuts for Z   → ττ

– Pt
τ > 15 GeV and |ητ| < 2.5

– Truth­matched (ΔR<0.1)
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Results (3)

 Calo

Calo + 
track

LH S

B
=39

S

B
=25

S

B
=23

Similar to 
v14 results
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Conclusion and Plans

● Prospects for Z →   in 100 pbττ ­1 look promising and robust
– Depends on the being able to control the QCD backgrounds

● Safe tau ID performs reasonably well compared to full ID
– Some reduction in  S /√B, but still a clear signal   

– Calo only cuts let in significantly more background (but also more signal)

– Need to see the effects on the QCD background!   

– Safe likelihood/NN? 

● Future plans:
– Add in QCD backgrounds.

– Study and optimise selection criteria for first data.

– Investigate data­driven techniques for background estimation.



16/04/0916/04/09 Copenahgen Tau WorkshopCopenahgen Tau Workshop 1313

.

Back­up Slides


	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

