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QA plots - Pion Position Distribution and D Distribution
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QA plots - Photon Energy Distribution & Position Distribution 

3



Recap : EEMC Data for Run15 

-π/12 to π/12 sector is bad , Avoid phi bins 11 and 12 in analysis

Run-by-run analysis of EEMC tower hits and SMD towers

Run: 
16064077

Run: 
16090026



xF and phi bins 
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xF Bins:
0.08 < xF < 0.12
0.12 < xF < 0.20
0.20 < xF < 0.30
0.30 < xF < 0.54

Phi Bins:
24 bins : 0 - 2pi
1 bin : 15 deg, π/12

-π
+π 0

xF



Blue Beam - Pi0 Invariant Mass plots for xF and phi bins (96) 
hist) 

xF Bins:
0.08 < xF < 0.12
0.12 < xF < 0.20
0.20 < xF < 0.30
0.30 < xF < 0.54

Phi Bins:
24 bins : 0 - 2pi
1 bin : 15 deg, pi/12
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M_𝛾𝛾 GeV/c²         M_𝛾𝛾 GeV/c²

M_𝛾𝛾 GeV/c²         M_𝛾𝛾 GeV/c²

0.08 < xF < 0.12

0.30 < xF < 0.54

0.12 < xF < 0.20

0.20 < xF < 0.30

(100 GeV)



Pi0 invariant mass plots using the Yellow Beam

7

0.08 < xF < 0.12 0.12 < xF < 0.20

0.20 < xF < 0.30 0.30 < xF < 0.54
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Fits for pi0 invariant mass plots for 1st xF bin i.e. 0.08 < xF < 0.12

Signal Fit : Skewed Normal Distribution : Scale * Gaus(Mean, Sigma) * CDF(skewness) 

Background Fit : Levy Distribution :  

Calculate pi0 yields (N); Calculate raw A_N for 
signal and sideband regions using : 8

M_𝛾𝛾 GeV/c²         M_𝛾𝛾 GeV/c²



Using Embedding sample to estimate the background function
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Available in HPSS



Embedding QA plots
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0.08 < xF < 0.12 0.12 < xF < 0.20

Embedding Sample

M_𝛾𝛾 GeV/c² M_𝛾𝛾 GeV/c²



Comparison between Embedding and Data
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Weights from Ting’s Analysis Note
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Photon pT Comparison
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Photon Energy Comparison
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Photon xF Distribution for Embedding sample
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Rearranged xF bins 
to have the upper 
limit at 0.5

- With weights
- Without weights



Pion Invariant Mass Spectra Comparison (Normalized)
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Pion Invariant Mass Spectra Comparison 0.075<xF<0.125 
of Embedding Sample (Unnormalized)
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With weights without weights



Information from Trigger Simu Maker on Embedding
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EHT0 JP0JP1

Event 
counts

Events: Embedding 
Sample Runs 16065*

Total Events : 53473
Events Triggered by JP1 : 
16253
Events Triggered by EHT0 
: 981

Only ~ 2% EHT0 triggered 
events vs. 30% JP1 
triggered events

 Qs : Is this Embedding 
sample a good 
comparison?



Thank You!
Looking forward to hear your comments/suggestions
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Back-up Slides : Trigger EHT0 threshold calculation

Trigger Threshold ADC 
value for Run15 pp 200 
trans system : 18 (from 
RunLog Browser)

0.236 × (ADC − 5). 18 
ADC counts equal to 3.1 
GeV.
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Calculation of Raw A_N 

The transverse spin asymmetry is computed by binning with respect to φ, the angle between the 
azimuthal angles of the pi0 and the spin polarization vector. The raw cross ratio ε(φ) is computed per φ 
bin: 

where, N = pi0 yields
   ↑ = Beam spin polarised vertically upward in the lab frame
   ↓ = vertically downward
   P = average Polarisation
   R = Relative Luminosity

This gives the raw A_N. The asymmetry for neutral pions, A_N(pi0) is calculated as :

Where signal (sig) and sideband (sb) regions 
will be defined in the pi0 invariant mass plots
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Pion Invariant Mass with 3.1 GeV Energy Cut
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Levy Distribution for Background Fits
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