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Observables to study

• 𝑥𝛾 =
 𝑗𝑒𝑡,𝛾(𝐸−𝑝𝑧)

2𝑦𝐵𝑗𝐸𝑒

•𝑥𝑝 =
 𝑗𝑒𝑡,𝛾(𝐸+𝑝𝑧)

2𝐸𝑝

Similar kind of analysis was previously done for photoproduction (𝑄2<1). 
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• ∆𝜂𝛾,𝑒 = 𝜂𝑒 − 𝜂𝛾

• Δ𝜑𝑒,𝛾 = 𝜑𝑒 − 𝜑𝛾

• ∆𝜂𝛾,𝑗𝑒𝑡 = 𝜂𝑗𝑒𝑡 − 𝜂𝛾

• Δ𝜑𝛾,𝑗𝑒𝑡 = 𝜑𝑗𝑒𝑡 − 𝜑𝛾



Comparison to previous analysis

• o

New fitting region
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New variables

• Mooved to new bins

• Moved to new fitting region – excluding the first bin from 
the fit
• A bin by bin 𝑚𝑖𝑛𝜒2-fitting procedures is done. The minimized 

function:
𝑫𝒂𝒕𝒂 –𝑷𝒉𝒐𝒕𝒐𝒏𝒔𝑴𝑪 ∗ 𝒂 − 𝑩𝒂𝒄𝒌𝒈𝒓𝒐𝒖𝒏𝒅𝑴𝑪 ∗ (𝟏 − 𝒂)

, where a – fitting parameter, 
PhoronsMC – LLMC and QQMC photons (scaled to the number of photon 
candidates in data before the fitting procedure)

• Recalculated acceptances, purities etc.



Acceptance
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𝐴𝑐𝑐 =
𝑁𝑑𝑒𝑡𝑒𝑐𝑡𝑜𝑟 𝑙𝑒𝑣𝑒𝑙

𝑁𝑡𝑟𝑢𝑒 𝑙𝑒𝑣𝑒𝑙
acceptance can be 

calculated as the relation of corresponding 
histograms scaled to data luminosity



Δφ bin-by-bin fit
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See appendix for more plots



𝑥𝛾 𝑥𝑝



∆𝜑 ∆𝜂



∆𝜑𝑒,𝛾 ∆𝜂𝑒,𝛾



Conclusions

• Based on previous works we will continue studies of prompt photon 
with accompanying jet production in DIS region

• Come up with final bins and compare results to theoretical models
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Resulting control plots for Δη’s
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Resulting control plots for Δφ’s
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Resulting control plots for 𝑥𝛾 and 𝑥𝑝
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Appendix.Purity -
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is defined as the relation of found with 
detector level cuts photons to actual 
photons



Appendix. Cross sections

• For a given observable Y , the 
production cross section:
𝑑𝜎

𝑑𝑌
=
𝐴𝑄𝑄 ∙ 𝑁(𝛾𝑄𝑄)

ℒ ∙ ∆𝑌
+
𝑑𝜎𝐿𝐿

𝑀𝐶

𝑑𝑌
𝑁(𝛾𝑄𝑄) - number of QQ photons 
extracted from the fit, 

∆𝑌 - bin width, 

ℒ -total integrated luminosity,

𝜎𝐿𝐿
𝑀𝐶 - cross section for LL photons 

• 𝐴𝑄𝑄 =
𝑁𝑑𝑒𝑡𝑒𝑐𝑡𝑜𝑟 𝑙𝑒𝑣𝑒𝑙

𝑁𝑡𝑟𝑢𝑒 𝑙𝑒𝑣𝑒𝑙
- acceptance 

correction for QQ photons
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Appendix. Fitting procedure

• For the control plots the next procedures was applied 
for each bin in terms of new variables separately:
• LLMC and backgroundMC are scaled to the level of data 

luminosity
• QQMC is scaled to the number of photons candidates in data 

sample after substraction of predicted LL photons.
• BackgroundMC was scaled to number of photon candidates in 

data.
• A bin by bin 𝑚𝑖𝑛𝜒2-fitting procedures is done. The minimized 

function:
𝑫𝒂𝒕𝒂 –𝑷𝒉𝒐𝒕𝒐𝒏𝒔𝑴𝑪 ∗ 𝒂 − 𝑩𝒂𝒄𝒌𝒈𝒓𝒐𝒖𝒏𝒅𝑴𝑪 ∗ (𝟏 − 𝒂)

, where a – fitting parameter, 
PhoronsMC – LLMC and QQMC photons (scaled to the number of photon 
candidates in data before the fitting procedure)

• a – illustrates the prompt photons fraction in data photon 
candidates sample
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Appendix.Event selection

• DIS selection
• 10 < 𝑄𝑒𝑙

2 < 350 𝐺𝑒𝑉2

• Electron cuts:
• 𝐸𝑒,𝑐𝑜𝑟𝑟 > 10 𝐺𝑒𝑉

• 140𝑜 < 𝜃𝑒𝑙 < 180
𝑜

• |𝑋| < 14.8, 𝑐𝑚

• |𝑌| < 14.8, 𝑐𝑚

• Prompt photon selection
• 4 < 𝐸𝑇

𝛾
< 15, 𝐺𝑒𝑉

• −0.7 < 𝜂𝛾 < 0.9

• 𝐸𝛾 ÷ 𝐸𝑗𝑒𝑡 𝑤𝑖𝑡ℎ 𝛾 > 0.9
• ∆𝑅 < 0.2 – no tracks

• 𝐸𝐸𝑀𝐶 ÷ 𝐸𝐸𝑀𝐶 + 𝐸𝐻𝐴𝐶

• Jet selection (zufos used)

• 𝐸𝑇
𝑗𝑒𝑡
> 2.5, 𝐺𝑒𝑉

• −1.5 < 𝜂𝑗𝑒𝑡 < 1.8

• Use jet with 𝐸𝑇,𝑚𝑎𝑥
𝑗𝑒𝑡

• Cleaning
• Triggers

• SPP02 for 0405e
• SPP09 for 06e, 0607p

• |𝑍𝑣𝑡𝑥| < 40, 𝑐𝑚

• 35 < 𝐸 − 𝑝𝑧 < 65, 𝐺𝑒𝑉
• Number of vertex tracks not in RCAL > 1
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Appendix. 𝑥γ per-bin fitting results
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Appendix. 𝑥𝑝 per-bin fitting results
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Appendix. Δ𝜙𝑒,𝛾 per-bin fitting results
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Appendix. Δη𝑒,𝛾 per-bin fitting results



Appendix. Δη per-bin fitting results
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