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Direct photons are one of substantial backgrounds to many physical 
processes. 

 
Extension of previous           measurement [Phys. Lett. B 666, 435 (2008).] 

Compton-like scattering and annihilation 
subprocesses  
(2 main sources of direct photons) 

fragmentation (can be suppressed) 

MOTIVATION 

1 fb−1

3 Alex Verkheev, JINR 

The physics prospects here are mostly based on the usage of associated 
production process of direct photon with jet in the final state. 
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МОТИВАЦИЯ 
Photon: |y| < 1.0 (CC), 1.5 < |y| < 2.5 (EC); 
Jet:        |y| < 0.8, 0.8 < |y| < 1.6, 1.6 < |y| < 2.4, 2.4 < |y| < 3.2; 
Product of same (opposite) rapidities 0  ,0 ≤×>× jetjet yyyy γγ

The production of cross section may 
give us an opportunity for extracting/ tuning 
a form of the gluon distribution that still has 
noticeable uncertainties. 

16 regions 
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Different compositions of subprocesses. 

L ≈ 8.7 fb−1



TEVATRON 

DØ  
CDF 
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Tevatron 

Main Injector & Recycler 

Booster 

pbar source 
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DØ DETECTOR    
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CROSS SECTION CALCULATION 
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N  –  the number of gam+jet candidates in the selected samples; 
 
P  –  the signal event purity; 
 
L  –  the integrated luminosity; 
 
A  –  the geometric and kinematic acceptance; 
 
                       - bin sizes in photon transverse momentum, photon and 

  jet rapidities; 
 
                                 - trigger efficiency, efficiencies of the photon and jet 

         selection criteria, and event selection efficiency. 
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1. Obtain photon NN output distributions for each         bin for Data, Signal, 

Background. 

2. Fit Data distributions by MC using maximum likelihood fit and extract purity 

as fraction of Signal MC. 
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Trigger eff.        1.0 – 9.0% 
Acceptance       2.0 – 8.0% 
Purity                1.0 – 7.0 % 
 
 
Overall correlated systematic ~ 7% 
due to luminosity and photon 
selection 
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SYSTEMATIC UNCERTAINTY 
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CROSS SECTION 
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NLO theory (with CT10 and NNPDFv2.1, MSTW) agrees with data  
except low and high         with very forward jets. γ

Tp



 
•  Measured the triple differential cross section for production of photon+jet 

in the range 20 <        < 400 (230) GeV in 16 photon-jet rapidity regions. 
•  Compared with JetPhox NLO MC (CT10, NNPDFv2, MSTW pdf data 

sets). 
•  Observed a disagreement with the theory for small and high         with 

very forward jets. 

•  More details in  

     and in the  DLNP seminar on the  17th of June. 
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SUMMARY 

Phys. Rev. D 88, 072008 (2013) 
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