
Toward A Direct Photon AN

Measurement

20 pb-1 200 GeV separation of 3 contributions @ E>65 GeV

• Direct Photon AN

• Pi0 AN

• Eta AN



Fig. 2. Pi0 differential 
cross section from Pythia
and STAR measurement. 
The STAR data is taken 
from 2003 paper Phys. 
Rev. Lett. 92 (2004) 
171801. Same as for 
direct photons, the Pi0 
spectrum has become 
much harder in Pythia
6.410 than in 6.222. 
When compare to STAR 
measurement, Pythia
6.222 gives a pretty 
good description of the 
measurement in the 
measured energy region.

Compilation of Pi0 FMS Cross Sections (Pythia and STAR measurement)
(Pythia:  3.4 < eta < 4.0)
Compiled by: Jingguo Ma
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Direct photon and Pi0 cross 
section seems to the very 
different in different Pythia
versions. Here shown is the 
invariant differential cross 
section for Pi0 and direct 
photon in Pythia 6.222 and 
6.410.

Fig. 1. Direct photon cross 
section. The total cross section 
is 11.09 ub in both Pythia 6.222 
and 6.410, but the shape of the 
differential cross section is 
different, with 6.410 being 
much harder.

Compilation of FMS Direct Photon Cross Sections (Pythia 3.4 < eta < 4.0)
Compiled by: Jingguo Ma



Cross section 
@ 65 GeV

An extrapolation of 
STAR 2003 
measurement
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Evolving FMS Gain Correction Factors for Late Run 9 Data



Nominal Cell Position     3.6<Y<3.7Run 9 Dead and Wounded FMS Cells 

Cells in a 
good region

North                       South



The energy 
distribution
for each cell in the 
region
shown in red, 

is represented
by a different color
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Possible Future Star Transverse 

Single Spin Measurements 
Energy

s  

 
Transverse pp 
Measurement 

 
Collins 

 
Sivers 

Sivers: 
SIDIS 
sign 
change 

 
Luminosity 
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Pi0 and Single Photon 

Esum Distributions: Data

FPD Run 6 DATA and Simulations
2 Photon pi0  events
and 1 photon events 
from Len Eun

Pi0 and Single Photon 

Esum Distributions: 

Full MC



Major Contributions to the Single Photon Signal in MC. 

Len Eun

2-photon merging might be underestimated due to the inefficiency in track-photon association. If that is the 

case, most of those events would be classified as pi0 decays.

Final state radiation may have to be considered as prompt photon, even though the process code is regular 

QCD. These high energy photons descends from a quark that is the final state particle of the initial hard 

interaction, but the quark somehow gives most of its energy to the observed photon. It looks to be a multiple 

scattering scenario where the second scattering was a prompt photon production? 



Pi0 and Single Photon Esum Distributions
from Len Eun

Here we look at the ratio between the number of single photon events 

and Pi0 events as a function of energy, for both data and MC. Now with 

the “junk” events removed, data actually has consistently higher gamma-

pi0 ratio by ~10% than the simulation. 



Extracting Photon AN

• FMS Run 9 data for energy > 65 GeV is approximately consistent with 
Pythia 6.222.  This FMS data has little overlap with published  FPD 
measurement.

• 20 pb of 200 GeV should produce 
• 50K pi0 with E>65 GeV ; 3.6<Y< 3.7
• 20K  1 photon events  for a 1% measurement of AN

• including 50% real direct photons 
• including 25%  photons from pi0 
• including 25% photons from eta 

•Determination of Single Photon Asymmetry Must be associated with a 
comparable determination of the Eta and Pi0 asymmetries at high 
energy. 

• At 3<Y<3.1 the same number of events would be obtained above 45 GeV.
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Eta Mass Region in FMS Detector (Run 8)

2 photon Mass Distributions in  four Pseudo-Rapidity Y Regions

(Preliminary Energy Calibration )

Eta ~ 10% of pi0

STAR

2 Photons within cone

Pt > 2 GeV/c

Z < .7

 
2 2( ) .85Photons Eta Photons EtaY Y     

Event Selection

Comparison to FPD Center Cut (~1/3 of Run 8 Transverse Data Set)



In Run 9, the trigger does not catch Eta’s. The trigger must be modified
to sort out the contribution from eta mesons!

20 pb of data with eta triggering could provide 5000 Eta triggers above 65 GeV
Within 3.6<Y<3.65.

The Eta Asymmetry would then be determined to a few percent.
This should allow a 1% determination of the direct photon asymmetry.


