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data: ver04 REST Spring 2016 
mc: sim_1_2_1
plugin: trackeff_missing 
(based on previous work by P. Mattione)

efficiency ~ found / missing

A track is found if

Caveat: only compare to track with best found/missing χ²  

see References
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e.g. ᵛp->(p)4π



Selection
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ᵛp->(p)4π

   Should study in beam energy bins

ndf=6

plugin level

DSelector



Background subtraction
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1) “Accidentals” subtraction 

Two methods (both have pros and cons): 

❌ dilution factor (~const)

✓  direct subtraction of yields  

 2)   Sideband subtraction 

       (other dilution factor: 

~ negligible correction after selection)

ᵛp->(p)4π

after selection 
cuts + acc. subtr.

signal

sidebands
(1) (2)

Δt (RF-γ) [ns]

e.g.



Efficiencies
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Efficiency 2D
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N.B. all histograms are after 
accidental subtractions

diluted

ᵛp->(p)4π

The 2D plot shows only 
the range [0,1]. 
Few stats, coarse binning. 
Fluctuations “masked”.

A better picture (with 
uncertainties) is in 1D 
projections as shown in 
the following. 

Ongoing: smoothing with KDE

(1)

(2)

(3)



data/mc comparison
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ᵛp->(p)4π

(in progress)

CDC: 65 – 75% 
FDC: 55 – 80% 
Btw.: 55 – 65% 
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θ∈(0,5] θ∈(5,10] θ∈(10,15] θ∈(15,20] θ∈(20,25]

θ∈(25,30] θ∈(30,35] θ∈(35,40] θ∈(40,45] θ∈(45,50]

θ∈(50,55] θ∈(55,60] θ∈(60,65] θ∈(65,70]

ᵛp->(p)4π
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1D projections     
in bins of θ 

 (a first look)



data: run 11366
mc:

● sim1.2.1
● genr8 (p4π) @9 GeV

(in progress)
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Number of hits per track vs θ

sim1.2.1 MC has a known problem for tracks with theta > 20 deg. 
We can’t draw many conclusions in that region.

sim1.2.1DATA genr8



Selection
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Efficiency 2D
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sidebands

all histograms are after 
accidental subtractions

diluted

ᵛp->p3π(π)
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(3)

(1)

(2)



data/mc comparison
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Resolutions
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Resolution 
Studies
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ᵛp->(p)4π

❏ Resolutions are channel dependent: 
what matters is that simulation match the 
data

❏ Caveat: compare to track with best 
found/missing χ²

❏ The resolution calculated combining the 
standard deviations of two gaussian fit
(A: integral)
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Resolution 
Studies
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ᵛp->p3π(π)
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Momentum Resolution: ongoing
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matching requirements only
(to be updated)  

ᵛp->(p)4π

ᵛp->p3π(π)



Conclusions
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● sim1.2.1 MC has a known problem for tracks.
● Generating a new MC sample to test this hypothesis and we expect the 

data/MC to agree better when that is ready.  
● There may still be some residual discrepancies even with the new MC, but we 

have to wait to say more.
● Improve selection and do a study in energy bins.
● Compare efficiency from different channels.
● Test other approaches for subtraction.
● Eventually extend these studies to 2017 data. 

Conclusions
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Efficiency 2D
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sidebands

all histograms are after 
accidental subtractions

diluted

ᵛp->(p)4π
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dilution 
factor ~95%
preliminary 
choice for fit: 
Voigt + poly
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1D projections     
in bins of θ 

 (compare to FOM>10  )-7



(compare to FOM>10  ) 29
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1D projections     
in bins of θ 

 -7
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1D projections     
in bins of θ  

(compare to FOM>10     )-7,-2
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1D projections     
in bins of θ 

 (a first look)
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