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Outline
• J/ψ production in ultraperipheral collisions
• Vector meson spin interference
• Baryon number carrier and its transport
• EM-jet AN studies at 200 GeV
• Nonlinear gluon effects in QCD
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J/ψ production in ultraperipheral collisions
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Vector meson spin interference
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Baryon number carrier and its transport

Grigory Nigmatkulov, INT, Aug. 19-23, 2024, Seattle (WA) 25



Grigory Nigmatkulov, INT, Aug. 19-23, 2024, Seattle (WA) 26



Grigory Nigmatkulov, INT, Aug. 19-23, 2024, Seattle (WA) 27



Grigory Nigmatkulov, INT, Aug. 19-23, 2024, Seattle (WA) 28



Grigory Nigmatkulov, INT, Aug. 19-23, 2024, Seattle (WA) 29



Grigory Nigmatkulov, INT, Aug. 19-23, 2024, Seattle (WA) 30



Grigory Nigmatkulov, INT, Aug. 19-23, 2024, Seattle (WA) 31



Grigory Nigmatkulov, INT, Aug. 19-23, 2024, Seattle (WA) 32



Grigory Nigmatkulov, INT, Aug. 19-23, 2024, Seattle (WA) 33



Grigory Nigmatkulov, INT, Aug. 19-23, 2024, Seattle (WA) 34



Grigory Nigmatkulov, INT, Aug. 19-23, 2024, Seattle (WA) 35



Grigory Nigmatkulov, INT, Aug. 19-23, 2024, Seattle (WA) 36



EM-jet AN studies at 200 GeV

STAR forward detectors used in the current STAR 
analyses: 
• Forward Meson Spectrometer (FMS): 2.6 < η < 4.2, ϕ ∈

(0, 2π); detect γ, π0, η
• Roman Pot detector (RP): Located about 15 m away 

from interaction point on both sides; detects slightly 
scattered protons
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Multi-dimensional studies for inclusive EM-jet AN at 200 GeV
The Electromagnetic jets (EM-jets) are
the jets reconstructed using only photons

• The EM-jet AN decreases with increasing 
photon multiplicity for xF > 0
• AN is larger for the EM-jets consisting of 1 

or 2 photons
• AN increases with xF for all the cases of photon 

multiplicity
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Single diffractive EM-jet AN at 200 GeV

• The EM-jet AN for xF > 0 (>2σ significance of non-zero) is 
observed for 1 or 2 photon multiplicity EM-jets in the 
single diffractive process

• AN for the three processes consistent with each other 
within uncertainty

• The single diffractive processes fail to provide evidence 
for its significant contribution to large AN in the 
inclusive processes

Grigory Nigmatkulov, INT, Aug. 19-23, 2024, Seattle (WA) 39



Semi-exclusive process EM-jet AN at 200 GeV

• Semi-exclusive process: polarized proton intact; 
constrain the energy of EM-jet at FMS and west 
side proton to less than beam energy

• A non-zero AN for xF > 0 is observed with 3.3σ 
significance for the semi-exclusive process

• The sign of AN is negative. Theoretical inputs are 
needed to understand the different sign
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Nonlinear gluon effects in QCD
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Nonlinear gluon effects in QCD

First measurement of the A dependence 
of nonlinear gluon effects

• At low pT regime, a clear suppression is 
observed in p+A compared to the p+p data

• Such suppression scaling with A1/3 
matches gluon saturation models

M.S. Abdallah et al., Phys. Rev. Lett. 129, 092501
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Summary
• STAR measured the coherent and incoherent J/ψ production in Au+Au UPCs
• STAR observed the spin interference of the photoproduced ρ0 and J/ψ

• The measured interference signal increases with pT

• Measurements are sensitive to nuclear geometry and useful to constrain the theoretical models

• Baryon number carrier and its transport
• Three approaches to test the carrier of baryon number & transport:

• Isobar data: less electric-charge transport than baryon transport
• Au+Au BES/global data: exponential rapidity dependence with slope showing no centrality dependence, 

flavor blind
• Significant net-proton in γ+Au at midrapidity: exponential rapidity slope is compatible with the prediction 

of Regge theory on baryon junction

• First diffractive AN is studied, but diffractive AN can not have a significant contribution 
to large AN

• STAR di-π0 correlation study shows strong suppression at low pT in p+A, following 
expected A1/3 dependence
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