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Direct photon ALL

ALL =
∆σ

σ
=
σ++ + σ−− − σ+− − σ−+

σ++ + σ−− + σ+− + σ−+

=
1

PBPY

N++ − RN+−

N++ + RN+−

I Different runs have different polarization PB and PY , so measured in a run-by-run basis.

I Even and odd crossings have difference electric circuits, so measured separately.

I There are also four spin patterns, so total eight groups.

I For particles in isolation cone:
I Loose cut: ToF < 50 ns, E > 0.15 GeV
I Tight cut: ToF < 10 ns, E > 0.5 GeV
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Discrepancies in loose cuts
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 CombinedLL Adirγ

pT [GeV] F p
2-2.5 5.901 8.709e-07
2.5-3 12.4 1.554e-15
3-3.5 8.116 9.932e-10
3.5-4 5.853 1.009e-06
4-4.5 3.334 0.00157
4.5-5 1.223 0.2864
5-6 1.704 0.104
6-7 1.256 0.2686
7-8 0.7887 0.5968
8-9 0.5234 0.8174

9-10 1.299 0.2471
10-12 0.697 0.6747
12-15 0.9198 0.4899
15-20 0.6332 0.7287
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Better agreement in tight cuts
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pT [GeV] F p
2-2.5 1.254 0.2697
2.5-3 3.282 0.001815
3-3.5 3.933 0.0002903
3.5-4 1.777 0.08792
4-4.5 1.724 0.09921
4.5-5 1.125 0.3442
5-6 0.8223 0.5686
6-7 0.9596 0.4593
7-8 1.065 0.3837
8-9 0.4716 0.8556

9-10 0.9886 0.4377
10-12 0.9743 0.4482
12-15 0.6964 0.6752
15-20 0.8313 0.5613
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Run-by-run fitting

runnumber
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B
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 / ndf 2χ  400.2 / 352
Prob   0.03884
p0        0.0006607± 0.0001643 

 / ndf 2χ  400.2 / 352
Prob   0.03884
p0        0.0006607± 0.0001643 

: 2.0-2.5 GeV
T

p

runnumber
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B
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e
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A
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0.2

0.4

 / ndf 2χ  420.3 / 352
Prob   0.007186
p0        0.0006871±0.0003698 − 

 / ndf 2χ  420.3 / 352
Prob   0.007186
p0        0.0006871±0.0003698 − 

: 2.5-3.0 GeV
T

p

runnumber
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B
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 / ndf 2χ  363.7 / 352
Prob   0.3225
p0        0.0008084±0.0005574 − 

 / ndf 2χ  363.7 / 352
Prob   0.3225
p0        0.0008084±0.0005574 − 

: 3.0-3.5 GeV
T

p

runnumber
390 395

310×

B
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 / ndf 2χ  355.3 / 352
Prob   0.4412
p0        0.00101±0.001191 − 

 / ndf 2χ  355.3 / 352
Prob   0.4412
p0        0.00101±0.001191 − 

: 3.5-4.0 GeV
T

p

runnumber
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 / ndf 2χ  377.3 / 352
Prob   0.1692
p0        0.001305±0.0005863 − 

 / ndf 2χ  377.3 / 352
Prob   0.1692
p0        0.001305±0.0005863 − 

: 4.0-4.5 GeV
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p
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 / ndf 2χ  377.8 / 352
Prob   0.1649
p0        0.001714± 0.001923 

 / ndf 2χ  377.8 / 352
Prob   0.1649
p0        0.001714± 0.001923 

: 4.5-5.0 GeV
T

p

runnumber
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B
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 / ndf 2χ  290.2 / 352
Prob   0.993
p0        0.001771±0.001658 − 

 / ndf 2χ  290.2 / 352
Prob   0.993
p0        0.001771±0.001658 − 

: 5.0-6.0 GeV
T

p

runnumber
390 395

310×

B
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 / ndf 2χ  325.8 / 352
Prob   0.8383
p0        0.002901± 0.0007587 

 / ndf 2χ  325.8 / 352
Prob   0.8383
p0        0.002901± 0.0007587 

: 6.0-7.0 GeV
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 / ndf 2χ    342 / 352
Prob   0.6385
p0        0.004512±0.002315 − 

 / ndf 2χ    342 / 352
Prob   0.6385
p0        0.004512±0.002315 − 

: 7.0-8.0 GeV
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 / ndf 2χ  377.4 / 352
Prob   0.1681
p0        0.006615±06 − 6.517e

 / ndf 2χ  377.4 / 352
Prob   0.1681
p0        0.006615±06 − 6.517e

: 8.0-9.0 GeV
T

p
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 / ndf 2χ  404.9 / 351
Prob   0.02484
p0        0.009187±0.006962 − 

 / ndf 2χ  404.9 / 351
Prob   0.02484
p0        0.009187±0.006962 − 
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 / ndf 2χ  341.1 / 352
Prob   0.6516
p0        0.009678± 0.004368 

 / ndf 2χ  341.1 / 352
Prob   0.6516
p0        0.009678± 0.004368 

: 10.0-12.0 GeV
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p
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 / ndf 2χ  292.7 / 340
Prob    0.97
p0        0.01383± 0.01657 

 / ndf 2χ  292.7 / 340
Prob    0.97
p0        0.01383± 0.01657 

: 12.0-15.0 GeV
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 / ndf 2χ  326.9 / 260
Prob   0.003042
p0        0.02167± 0.02309 

 / ndf 2χ  326.9 / 260
Prob   0.003042
p0        0.02167± 0.02309 

: 15.0-20.0 GeV
T

p
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 / ndf 2χ  90.49 / 90
Prob   0.4656
p0        0.05125±0.01254 − 

 / ndf 2χ  90.49 / 90
Prob   0.4656
p0        0.05125±0.01254 − 

: 20.0-30.0 GeV
T

p
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Cross check in fill-by-fill analysis
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pT [GeV] F p
2-2.5 1.824 0.08209
2.5-3 4.494 8.618e-05
3-3.5 3.533 0.001139
3.5-4 2.027 0.05136
4-4.5 1.883 0.07174
4.5-5 1.326 0.2373
5-6 0.8033 0.5851
6-7 0.6962 0.6753
7-8 1.029 0.4103
8-9 0.5332 0.8092

9-10 0.7743 0.6092
10-12 0.8879 0.5162
12-15 0.8807 0.5219
15-20 1.345 0.2288
20-30 0.6968 0.6748
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Fill-by-fill fitting
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 / ndf 2χ  107.7 / 69
Prob   0.001996
p0        0.0006719±0.0002947 − 
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 / ndf 2χ  71.23 / 69
Prob   0.4036
p0        0.0007905±0.0005655 − 

: 3.0-3.5 GeV
T

p

runnumber
17300 17400 17500 17600

B
lu

e
L

A

0.4−

0.2−

0

0.2

0.4

 / ndf 2χ  63.37 / 69
Prob   0.6684
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 / ndf 2χ  63.37 / 69
Prob   0.6684
p0        0.0009884±0.001112 − 

: 3.5-4.0 GeV
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Prob   0.7701
p0        0.001278±0.0005429 − 

 / ndf 2χ  60.06 / 69
Prob   0.7701
p0        0.001278±0.0005429 − 
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 / ndf 2χ   61.1 / 69
Prob   0.7397
p0        0.00168± 0.001983 

 / ndf 2χ   61.1 / 69
Prob   0.7397
p0        0.00168± 0.001983 
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 / ndf 2χ  50.65 / 69
Prob   0.9524
p0        0.001738±0.001548 − 

 / ndf 2χ  50.65 / 69
Prob   0.9524
p0        0.001738±0.001548 − 

: 5.0-6.0 GeV
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 / ndf 2χ  74.28 / 69
Prob   0.3103
p0        0.00285± 0.0005062 

 / ndf 2χ  74.28 / 69
Prob   0.3103
p0        0.00285± 0.0005062 
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Prob   0.3668
p0        0.004436±0.001876 − 

 / ndf 2χ  72.39 / 69
Prob   0.3668
p0        0.004436±0.001876 − 
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 / ndf 2χ  68.31 / 69
Prob   0.501
p0        0.006507± 0.0003055 

 / ndf 2χ  68.31 / 69
Prob   0.501
p0        0.006507± 0.0003055 
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 / ndf 2χ  89.43 / 69
Prob   0.04975
p0        0.009061±0.007258 − 

 / ndf 2χ  89.43 / 69
Prob   0.04975
p0        0.009061±0.007258 − 
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 / ndf 2χ  64.41 / 69
Prob   0.6342
p0        0.00954± 0.003891 

 / ndf 2χ  64.41 / 69
Prob   0.6342
p0        0.00954± 0.003891 
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Prob   0.9648
p0        0.01365± 0.01524 

 / ndf 2χ  48.48 / 68
Prob   0.9648
p0        0.01365± 0.01524 

: 12.0-15.0 GeV
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 / ndf 2χ  61.74 / 63
Prob   0.5213
p0        0.02097± 0.01718 

 / ndf 2χ  61.74 / 63
Prob   0.5213
p0        0.02097± 0.01718 

: 15.0-20.0 GeV
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Prob   0.8882
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 / ndf 2χ  46.17 / 59
Prob   0.8882
p0        0.03713±0.01912 − 

: 20.0-30.0 GeV
T

p
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Cross section in tight cuts
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Conclusions

I Discrepancies from spin patterns come from previous ghost events and can be removed by
using tight cuts.

I Agreement with partonic NLO calculations in isolated cross section needs loose cut.

I Will use loose cut for cross section and tight cut for ALL.
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