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The HERA collider and the experiments

Location: Hamburg, Germany 

Research operation: 1992 - 2007 
Length: 6336 m 

Proton and electron (positron) beams 
4 experimental halls 

2 experiments on colliding beams

EP = 920(820, 575, 460)GeV

Ee = 27.5GeV
p
s = 318(300, 252, 225)GeV

DIS regime: Q2 > 1 GeV2
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Prompt photons at DIS
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High-pT photons produced in the ep scattering before 
hadron formation:

- Radiated from the 
incoming or 
outgoing lepton (I- , 
FSR, LL)

- Produced in a hard 
partonic interaction 
(QQ)

Only isolated photons are of interest!
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Prompt photons at DIS

- Direct photons emerge promptly from the hard 
scattering process; 

- Prompt photons may give an insight on proton’s PDFs; 
- Form background to many processes studied at the 

colliders;  
- Combined variables (photon, electron, jet) give more 

detailed view on the reaction + detailed theory tests.
Phys.Lett. B715 (2012) 88-97, [arXiv:1206.2270]
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http://arxiv.org/abs/arXiv:1206.2270
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Event selection
10 < Q2el < 350 GeV2 

Eel > 10 GeV 
140° < θel < 180° 

35 < E - pz < 65 GeV

Prompt photon: 
4 < ETƔ < 15 GeV 
-0.7 < ηƔ < 0.9 
ΔR(η,ɸ) < 0.2 
EƔ / Ejet > 0.9 
EEMC / (EEMC + EHAD) > 0.9

   
   

   

Hadronic jet: 
Jet with Emax Tjet  

ETjet < 2.5 GeV 
-1.5 < ηjet < 1.8
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Irreducible background

⇡0 ! ��

Contribution from neutral-meson decays - irreducible! 
⌘ ! ⇡0⇡0⇡0(��)

Neutral-meson produce broader energy deposits
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(prel.)

�Z =
⌃|Zi � Zcluster|Ei

wcell⌃Ei

Template fit to  
energy-weighted 
mean width of an EM 
cluster 

Irreducible background

Fit produced in each analysed bin!
QQ: Pythia 6.4,   LL: Djangoh 6      (resolved component - neglected)
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Uncertainties summary 
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Two kinematic regions
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Differential cross sections (prel.)

The LL contribution gets enhanced at higher Q2
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Differential cross sections (prel.)

Reasonable agreement with the measurements.
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Theoretical predictions
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Cross sections vs theory (prel.)

kT-factorisation approach follows measurements in selected cases 

NLO calculation mostly describes measurements well.

NLO

kT-factor.
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Summary



V. Myronenko | Prompt photon production in DIS at HERA | Low x meeting | 14.07.2017 / 1515

Backup  
…not necessarily useful


