
Low momentum direct photons  
in p+p/Au @ 200GeV 

— Update



Methodology
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DataEmbedding

Exodus

All calibrations doneAll tunings done

Ongoing

Gives the spectra



Technical improvements
• For Data and Embedding 

• New geometry  

• Dead maps for EMCal and DC 

• Momentum scale recalibration 

• Beam offset correction (alpha 
recalibration) 

• Sector-by-sector energy scale 
recalibration 

• dep recalibration 

• EMCal sigmalization (for distance veto) 

• Correlated background subtraction for Ntag 
extraction

• For Embedding only 

• Lower magnetic field  

• Non-linearity correction 

• For Cocktail 

• Include the updated η/π
0
 ratio 

based on Yuanjie’s Master’s thesis 
work 



Identifying conversion photons

Loose Dzed Default Tight

Purity increases

Statistics decreases

• Conversion 
radius 

0 < R < 30 cm 

• dphi* 

• Conversion 
radius 

0 < R < 30 cm 

• dphi  

•   dzDC

• Conversion 
radius 

0 < R < 30 cm 

• dphi  

•   phiv

• Conversion 
radius 

0 < R < 30 cm 

• dphi  

•   dzDC 

•   phiv

*reconstructed angle between the electron-positron pair at the conversion point



Nincl & Ntag from p+p @ 200 GeV

5

 [GeV]eem
0 0.2 0.4

ee
dN

/d
m

0

1

2

3

310×

frg pairs

evt mixing bkg
subtracted (sig)

Run15 p+p @ 200GeV

 < 1.0GeV
T
ee0.8 < p

frg - bkg = 4.089e+04
frg - bkg (err) = 2.029e+02
sig/bkg = 1.532e+02

 [GeV]γeem
0 0.2 0.4

γ
ee

dN
/d

m

0

0.5

1

1.5

310×

frg - bkg
frg - bkg - residual

Run15 p+p @ 200GeV

 < 1.0GeV
T
ee0.8 < p

dist veto

peak mean = 0.135

peak sigma = 0.012

residual = 4.431e+02

# of sig = 5.457e+03

 [GeV]γeem
0 0.2 0.4 0.6 0.8 1

γ
ee

dN
/d

m

0

0.5

1

1.5

310×
γeeFG

uncorrBG
uncorr - BGγeeFG

corrFG
corrBG

corr - BGcorrFG
signal

Run15 p+p @ 200GeV

 < 1.0GeV
T
ee0.8 < p

dist veto

 : frg - bkg = 5.900e+030π

frg - bkg (err) = 9.075e+01
sig/bkg = 2.442e+00
 : frg - bkg = 5.984e+01η

frg - bkg (err) = 5.059e+01
sig/bkg = 1.026e-01

 [GeV]γeem
0 0.2 0.4 0.6 0.8 1

frg
/b

kg

0
0.5

1
1.5

2
1 order pol fitting

 : residual / sig: 4.43e+02 / 5.46e+03 = 8.1%0π

 : residual / sig: -1.87e+02 / 2.47e+02 = -75.7%η

bkg scale down: 4.119e-02



Nincl & Ntag from p+Au @ 200 GeV
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Nincl & Ntag from p+p @ 200 GeV
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Nincl & Ntag from p+Au @ 200 GeV
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Nincl & Ntag from p+Au @ 200 GeV
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Nincl & Ntag from p+p @ 200 GeV (embedding)

10

 [GeV]eem
0 0.2 0.4

ee
dN

/d
m

0

5

10

15

frg pairs

Run15 p+p @ 200GeV, embedding

 < 1.0GeV
T
ee0.8 < p

frg = 1.538e+02
frg (err) = 3.768e+00
sig = inf

 [GeV]γeem
0 0.2 0.4

γ
ee

dN
/d

m
0

2

4

frg

Run15 p+p @ 200GeV, embedding

 < 1.0GeV
T
ee0.8 < p

dist veto

peak mean = 0.135

peak sigma = 0.015

# of sig = 1.836e+01



Nincl & Ntag from p+Au @ 200 GeV (embedding)
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Nincl & Ntag from p+Au @ 200 GeV (embedding)

14

 [GeV/c]ee 
T

p
0 2 4 6 8

 fε

0

0.2

0.4

0.6

0.8
loose
dzed
default
tight

Run15 p+Au @ 200GeV, 0-20, embed

dist veto

 [GeV/c]ee 
T

p
0 2 4 6 8

ra
tio

0.9
0.95

1
1.05

1.1

 [GeV/c]ee 
T

p
0 2 4 6 8

 fε

0

0.2

0.4

0.6

0.8
loose
dzed
default
tight

Run15 p+Au @ 200GeV, 20-40, embed

dist veto

 [GeV/c]ee 
T

p
0 2 4 6 8

ra
tio

0.9
0.95

1
1.05

1.1

 [GeV/c]ee 
T

p
0 2 4 6 8

 fε

0

0.2

0.4

0.6

0.8
loose
dzed
default
tight

Run15 p+Au @ 200GeV, 40-60, embed

dist veto

 [GeV/c]ee 
T

p
0 2 4 6 8

ra
tio

0.9
0.95

1
1.05

1.1

 [GeV/c]ee 
T

p
0 2 4 6 8

 fε

0

0.2

0.4

0.6

0.8
loose
dzed
default
tight

Run15 p+Au @ 200GeV, 60-93, embed

dist veto

 [GeV/c]ee 
T

p
0 2 4 6 8

ra
tio

0.9
0.95

1
1.05

1.1



• Exodus - cocktail generator - is used to produce the photon decays from hadrons 

• Inputs: 

• π0 spectra  

• mT-scaling for the higher mass particles 

• Photon production from different particle species 

• 96% particles come from π0 and η 

• The ratio doesn’t really change in different systems 

• To do: 

• Introduce a pT-dependent η/π0 ratio

Cocktail
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Next steps

• Improve cocktail ratio 

• Finalize systematics 
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