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Resolved v.s. Direct photons
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• Incident photon participates directly 
in the relevant hard scattering 
process 

• Entire photon energy goes into the 
hard partonic final state 

• Leads to two high-pT jets 

• In resolved photon contributions the 
incoming photon takes part in the 
hard scattering via one of its 
constituents, a quark or gluon 

• Only a fraction xγ of the photon 
energy is available for the hard 
scattering 

• One or two “spectator”  jet(s) will 
usually go approximately in the 
direction of the incident photon hep-ph/9508221v1



Types of photon processes
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mode Photon:ProcessType (default = 0; minimum = 0; maximum = 4)

option 0 : Mix of relevant contributions below. 
option 1 : Resolved-Resolved:
option 2 : Resolved-Direct:
option 3 : Direct-Resolved:
option 4 : Direct-Direct:

*) https://pythia.org/latest-manual/Photoproduction.html



Beam remnant issues
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• Sometimes quarks in a resolved photon carry a very large 
fraction (x~1) of the photon momentum. 

• After the hard process, there is no energy left to construct the 
beam remnants. 

• This is true especially if a heavy quark is taken out from the 
beam and a corresponding massive antiquark needs to be 
added to the remnant system to conserve flavour. 

• Even though these events are allowed based on the PDFs 
alone, they are not physical and should be rejected. 

• Therefore some amount of errors can be expected when 
generating events close to the edge of phase space, e.g. when 
collision energy is low. 
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Errors related to beam remnant
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