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Motivation

● High energy jet photoproduction had been studied at HERA 
in ep collisions: PLB 481 (2000) 199, PLB 551 (2003) 226, EPJC 51, 289 (2007) 

● Only two measurements at the LHC: 
○ Dijets cross section in PbPb UPC
○ Diffractive dijets azimuthal angle correlation in PbPb UPC: 

2205.00045

● However, not a single study at RHIC

● They are excellent probes to nPDFs, non-linear gluon 
dynamics, gluon radiations, gluon polarizations, etc

● RHIC energy serves as an intermediate energy range, which 
is complementary to the LHC and close transition to the EIC

Sensitive probe to transition regions between the dense- and dilute-limit of parton density 
and photoproduction to electroproduction (EIC)

http://www.sciencedirect.com/science/article/pii/S0370269300004305
http://www.sciencedirect.com/science/article/pii/S0370269302030721
https://arxiv.org/abs/2205.00045


Potential measurements
● Single jet photoproduction differential cross section in heavy nuclei at RHIC:

○ Experimental inputs to nPDFs, NLO calculations, and many different models; huge impact
○ One of the measurements that can be used as a baseline for diffractive J/𝛙 measurements at 

RHIC. One way to distinguish shadowing and saturation model

> ?                              *inc=inclusive jet (> 5 GeV)

○ Jet substructure? 
● PID hadrons in jet:

○ Fragmentation: Flavor tagging/separation
○ Lambda-polarization in jet. Polarizing FFs?. There’s a huge advantage in UPC → low energy

● Inclusive or diffractive dijets photoproduction in heavy nucleus at RHIC
○ Azimuthal angle correlations, cos(n\phi), etc
○ Cross sections (nPDFs, etc)
○ Ratio measurements between diffractive and inclusive. (Factorization breaking, etc.)

● This can be studied (theoretically) in frameworks of TMDs, Gluon polarization and/or saturations, etc. 
There are much more models than data available. Close transition to the EIC.


