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Motivation and method	

Motivation: To quantify the probability of hard secondary scatter 	

?  Hard DPI (double parton interactions) forms an irreducible BG to new 

physics searches and is not modelled well in MC generators	

?  Is DPI rate process independent? 	

?  (How) does DPI rate depend on the collision energy?	

	

Method: Exploit kinematic difference in DPI events to measure fraction of W

+DPI contamination in W+2jet events, and use to extract σeff	


These two will both pass W+2jet selection (in what fraction?) 	


J1	


J2	




Samples and selection	

Sample	   Details	  

Pythia inclusive	
 v6, AMBT tune 1	

Sherpa inclusive	
 v1.3.1, default UE	

Alpgen+Herwig+Jimmy inclusive	
 MLM matching, Jimmy v4.31, AUET tune, Herwig v6.510	

Sherpa MPI off	
 As above + MI_HANDLER=NONE	

Alpgen+Herwig+Jimmy MPI off	
 As above + remove events where both jets’ closest 

outgoing parton with PT > 3.5 GeV is not primary	

Data (W sample)	
 All 2010 data run	

Data (jet sample)	
 All 2010 data run	


W selection	

Single lepton trigger	

1 lepton (e, μ) PT > 20 GeV, η < 2.5	

MET > 25 GeV,  MT > 40 GeV	

2 jets, PT > 20 GeV, y < 2.8	


Jet selection	

Minimum bias trigger	

2 jets, PT > 20 GeV, y < 2.8	
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! jets =
!
PT
J1 +
!
PT
J 2

Wjj topology I	


Component of jets back to back	


Component of jets recoiling from W	
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!n
jets =

!
PT
J1 +
!
PT
J 2

!
PT
J1 +
!
PT
J 2

Wjj topology II	


Component of jets back to back	

Component of jets recoiling from W	
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Extracting DPI rate fDP
R	


Overall distribution = (1-fR
DP)�Template A + fR

DP�Template B	


f RDP =
NW0+2 jMPI

NW+2 j

W+2jet (direct)	
 W+2jet (MPI)	
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Template A: DPI Off	
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Template B: DPI only	

Dijet selection in data	
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Extraction of fR
DP	


Overall distribution = (1-fR
DP)�Template A + fR

DP�Template B	


Χ2 minimisation	


Χ2/Ndof 1.4, fR
DP = 0.18	
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Χ2/Ndof=0.9, fR
DP = 0.14	




Comparison to Δjets	


Overall distribution = (1-fR
DP)�Template A + fR

DP�Template B	


From previous fit	
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Translation to parton level	

Fit	  
ALPGEN+HERWIG+JIMMY=	  

	   	   	  	  (1-‐fTDP	  )	  A	  (Sherpa)+	  fTDP	  B	  
-‐	  vary	  fPDP	  	  in	  ALPGEN+HERWIG+JIMMY 

Parton level MPI rate	
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Variation of fR
DP with phase space	


Both predicted and extracted DPI rate decrease as PT cut is raised	
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fR
DP results	




Taking input definitions	


writing i.t.o cross sections	


and using input 
assumptions of analysis*	


Yields**	


Converting to σeff	


* need small correction for 
overlap removal 	

** include additional 
systematic for trigger bias	




σeff results	




Putting the result into context….	


Results consistent with other measurements	

	
- no real evidence for variation of σeff  with channel or ECOM	
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Conclusions	

The relative DPI rate is extracted for W+2jet events in the ATLAS detector:	


From this, the effective cross section is measured in 7 TeV pp collisions 	


This is consistent with results obtained in different channels at the Tevatron.	

	
The analysis provides a powerful tool in constraining models for DPI as encoded in 

the commonly used event generators. 	



