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Dilepton searches Results from ATLAS 

Dilepton final states ( opposite sign or same sign) 
 
latest results with 1.04 fb-1 (preliminary) 
(for 2010 results  : EPJC(2011) 1682 ) 
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Same-Sign dilepton search 
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Search for exactly two same-sign leptons and large missing transverse energy 
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Same-Sign dilepton search – Signal Regions 

Ev
en

ts
 / 

40
 G

eV

-110

1

10

210

310

410
ATLAS Preliminary

 = 7 TeV)sData 2011 ( 
SM Background
Fake Leptons
Z+jets
Drell-Yan
Diboson

-1L dt ~ 1.04 fb di-lepton [SS]
>50, 50 GeV

T
2 jets p

D
at

a 
ov

er
flo

w
: 0

Ev
en

ts
 / 

40
 G

eV

-110

1

10

210

310

410

 [GeV]miss
TE

0 50 100 150 200 250

D
at

a/
M

C

0
1
2
3

 [GeV]miss
TE

0 50 100 150 200 250

D
at

a/
M

C

0
1
2
3

2 signal regions : 
 
1)  Etmiss > 100 GeV 
2)  Etmiss > 100 GeV & >= 2jets ( pT > 50 GeV/c) 

1) 2) 

good agreement with expectations ! 
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Same-Sign dilepton search – Bkg estimation 
Sources of backgrounds : “fake” leptons, charge misidentification  

       and dibosons 

fake leptons : Estimation using the ABCD matrix method 

charge misidentification :  Probability from Z MC  and apply it to ttbar MC 

dibosons : Estimation from MC 
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Same-Sign dilepton search - Results 

fakes are dominant contribution 
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Opposite-Sign dilepton search 
Search for exactly two opposite-sign leptons and large missing transverse 
energy 
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Opposite-Sign dilepton search – Signal Regions 
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3 signal regions : 
 
1)  Etmiss > 250 GeV 
2)  Etmiss > 220 GeV, jets pT > 80,40,40 GeV/c 
3)  Etmiss > 100 GeV, jets pT > 100,70,70,70 GeV/c 

1) 

2) 
3) 
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Opposite-Sign dilepton search – Bkg estimations 
Sources of backgrounds : fully leptonic ttbar, Wt, “fake” leptons, Z+jets 

       and dibosons 

Z CR : Z peak, low mll, extrapolate 
back to SR using MC 

fake leptons : ABCD matrix method 

Wt and dibosons : MC estimations 

mCT variable : explores kinematics of  
ttbar->b bbar l l 2nu 
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Opposite-Sign dilepton search - Results 
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Opposite-Sign Flavour subtraction search 
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measured with in Z 
CR and variation due 
to process from MC 

Use the selected opposite-sign di-leptons and search for excess of same-flavour 
events over opposite-flavour 

Offers a great to measure SUSY 
mass parameters 
Via the measurement of mass edges 
 
Most important bkgs (ttbar) are combinatorics 
so they cancel with the Flavour Subtraction 
 
Quantify the excess of Same Flavour (SF) through 
the usage of the variable S : 

DESY	
  work	
  :	
  J.	
  F.C.,	
  M.	
  Boehler,	
  W.	
  Ehrenfeld,	
  P.	
  Bechtle,	
  M.	
  Zvolsky	
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Opposite-Sign Flavour subtraction search – Signal Regions 
3 signal regions : 
 
1)  Etmiss > 80 GeV and Z peak veto (80-100)  
2)  Etmiss > 80 GeV, jets pT > 20, 20 GeV/c 
3)  Etmiss > 250 GeV 

Z CR : Z peak, low mll, extrapolate 
back to SR using MC 

fake leptons : ABCD matrix method 

Wt and dibosons : MC estimations 

Same sources of backgrounds as OS analysis: 
 
ttbar estimation from mCT (for SR3)  
or from MC ( SR1, SR2) 

2) 

1) 
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Opposite-Sign Flavour subtraction search - Results 
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Discussions 
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Discussion – Experiment vs Theory 

CMS provides also limits on the excess of same flavor events dependent on the mass edge 
position 

How useful can these nice results be to theorists ? 
Ideas for providing the most useful experimental results are welcome ! 
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Discussion – Experiment vs Theory 
2 signal regions : 
 
1)  Etmiss > 80 GeV and Z peak veto (80-100)  
2)  Etmiss > 80 GeV, jets pT > 20, 20 GeV/c 

Is it useful to provide limits per bin in mass ? 



Back-up 
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