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Effects of quark chemical equilibration on thermal
photon elliptic flow
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Large hadronic elliptic flow v2 is an evidence for the existence of a strongly-coupled QGP fluid in high-energy
heavy-ion collisions. Since the medium is electromagnetically transparent, thermal photon v2 was speculated
to be much smaller than hadronic ones due to the contribution from the earlier stages where azimuthal flow
is small. However, it has recently been found to be much larger than hydrodynamic estimations in both RHIC
and LHC experiments, which is recognized as “photon v2 puzzle” [1].

In this study, I discuss the implication of late quark chemical equilibration on the thermal photon v2 [2] be-
cause the system in transition from a gluon-rich color glass condensate to an equilibrated QGP would have
smaller number of quarks at the beginning [3]. The elliptic flow of thermal photons would be enhanced by
the chemical imbalance because the photons are emitted from the quarks produced after sizable azimuthal
anisotropy has developed in the flow. Numerical analyses with a newly-developed (2+1)-dimensional hydro-
dynamic model coupled to the rate equations for quark and gluon number changing processes imply that the
thermal photon v2 can be visibly enhanced. The mechanism would also lead to large v3 which is revealed in
the latest RHIC data. They indicate that interplay of the equilibration processes and the collective expansion
would be important in explaining the heavy-ion phenomenon.
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