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Update on D0->K-+ with hybrid 
approach

A. Dainese (INFN Padova), S. Moretto, A. Rossi (Padova 
University & INFN), M. Mager (CERN)
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Towards quantitative estimates
● Need to estimate significance and back rejection improvement expected in data (what 
has been done is not from a  MB MC sample)
● S,B = signal, background per event

● for a given set of cut
●  = D0 efficiency, from charm enriched sample -> from Correction Framework & Hybrid 
approach (ongoing, feasible)
● S

corrected
= S/per event

● in many cases extrapolation, assumptions are needed
● e.g. R

AA
 below 2 GeV/c

BITSupg=BITSupg
MB MC×

BITScur
data2010

BITScur
MB MC

SITSupg=ITSupg×Scorrected
data2010

Signif ITSupg N ev=
SITSupg× N ev

SITSupgBITSupg

=
ITSupg×Scorrected

data2010×N ev

BITSupg
MB MC×

BITScur
data2010

BITScur
MB MC

ITSupg×Scorrected
data2010

not trivial it's 1

Too poor stat. analysed from the 
MB sample
➔Use the charm enriched sample

➔ Not too big a bias since we 
then scale to data
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Scaling factor for background

Data
MC

3 similar methods

1) Fit the background in the mass plot 
side bands with an exponential function 
and then extrapolate to the D0 mass 
region to get the background amount. 
Then get the ratio of data/MC 
backgrounds  

● Calculate the ratio data/MC bin by bin 
and then  
2) get the average 
3) Fit with a straight line and get the 
value at the D0 mass 
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Scaling factor for background

●Same results with the 3 methods, 
as expected
●Still have to think whether the 
recovered factors are reasonable
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Getting the signal: ingredients
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Scaling to data performance

Scaled to 107 central events
Need to merge bin in 2<pt<4 GeV/c to get 
proper info from measured spectrum 
(almost done)
For current case: do not rely on fit to get 
the background in the peak-> use MC sigma

Signif(3x106 ev): ~5.5
In agreement with data 
(with same set of cuts)
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Scaling to data performance

Procedure & code ready
Something to be fixed...
Ongoing should be finalized by 
tomorrow
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B from displaced D0

Started to write, figures on which I am working:
● comparison of prompt and secondary impact parameter in a given pt bin for 
current and upgrade    OK
● comparison of D0 imp. par resolution in current and upgrade scenarios  OK
● comparison of method performance to get the fraction of secondary D0

● will not done with the best possible performance                     ongoing 
● should optimize the cut to reduce the fraction of prompt

● Should be feasible to get the text and preliminary figures ready by Friday but 
probably more time will be required for final results       almost done 
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B from displaced D0

As expected:
● imp. par. distribution of prompt D meson 
changes a lot
● for secondary the difference is not too 
relevant (they are close to “true” imp. par distr)
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B from displaced D0

With ITS upgrade
● Better separation prompt/secondary 
● S/B much higher-> less problem from background subtraction: probably the main 
point
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Extra



  

A.Rossi                                                                                                     ITS upgrade meeting, 05/09/2011

13

● Motivations
● Current/Upgrade performance on cut variables (sec. vertex resolution in the 
previous paragraph on the hybrid approach)
● Performance on signal extraction with current “standard cuts”
● Cut variation study to get the best performance achievable with the upgrade and 
comparison of current/upgrade in the terms of the best achivable

● stat. error (significance)
● purity (S/B)
● efficiency (S) 
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Upgrade

Current
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To be rescaled on the basis 
of the current performance 
on data (see later)
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