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We discuss prompt-photon production at HERA  in

- DIS

- photoproduction

- diffractive photoproduction

By “prompt photons” we mean photons that 

- have high transverse momentum

- satisfy an isolation criterion that serves to reduce the 
  contributions from photons in jets and from decays of
  hadrons.  This is applied both at detector level and at 
  truth level  (where photons from decays are also explicitly
  excluded). 
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Some particular motivations for these measurements:

● Prompt photons emerge directly from the hard
    scattering process and give a particular view of this.

● Allows tests of specific QCD models.

● Prompt photons form a potential background to              
   “new physics” processes,  should be well understood.

● In diffraction, allows study of pomeron structure.
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Deep Inelastic Scattering
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H1 analyses  have used a discriminant based on a combined 
probability density using 6 shower-shape variables.

Measured over broader photon pseudorapidity range -1.2  –  1.8    
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Typical isolation criterion is that the “jet” containing the photon should have
at least 90% of its energy in the photon.
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What has been measured  in DIS.

H1 inclusive photons compared to 
earlier version of theory.

ZEUS photon + jet

Data tend to lie above GKS theory and its
earlier version.

Most recent publications:
H1: Eur.Phys.J.C54 (2008) 371-387   
ZEUS:  Phys Lett B 715 (2012) 88-97
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What could be measured next in DIS.

Further parameters and variables:

1) Azimuthal structure of the events: angles between the
    photon, jet and recoil electron

    Sensitive to higher-order effects.

2) Fraction of final state entering the photon and jet system

  which can be used similarly to photoproduction.

   Expectation is for a distribution that is dominated by a direct
   (lowest-order) peak, but with an extension to lower values 
   governed by higher-order processes (would merge into
   the resolved photon contribution if very low Q2 could be 
    measured).   
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Photoproduction.

Lowest-order diagrams:
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Theoretical models

Experimental publications:

H1: Eur.Phys.J. C66 (2010) 17 
ZEUS: Physics Letters B 730C (2014) 293-301
           JHEP08 (2014) 023
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Cross sections for photon plus jet
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Future possibilities:

Extend the measurements to lower photon transverse energies
to test the theory more strenuously.

Try to look at cosθ* distributions to study dynamics of resolved
and direct processes in more detail.

Incorporate into photon and proton structure fits.
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Diffractive processes
photon

jet or other 
final state.

Only photoproduction is feasible to study with HERA statistics
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Some more diagrams:

From H1:  Phys. Lett. B672 (2009) 219-226 



Peter Bussey, HERA Workshop, DESY Nov. 12 2014 22

Work in progress now.

ZEUS are investigating the diffractive production of prompt photons
in HERA-2 data.

Study all feasible variables, and compare with the
rather sparse predictions.

RAPGAP has been used so far for the MC calculation.
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Summary and comments.

There are still measurements in the prompt photon 
area that are worth making, extending the parameters
that are measured in photoproduction and DIS,
and in diffraction.

Especially in collaboration with the theorists.

The limited statistics are the main obstacle to 
measuring new channels.
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