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Photon-induced process

> —

» Ultra-relativistic charged nuclei produce highly Lorentz
contracted electromagnetic field.
» EM fields can be quantized as a flux of linearly polarized
quasi-real photons
v Photon-nuclear interaction (vector mesons)
. v Photon-photon interaction (dilepton...)
1 k) v" Linearly polarized photons — final state polarization
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Spin interference effect STAR

STAR: signal ' pairs with P, < 60 MeV
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STAR Collaboration, Sci. Adv. 9,
eabg 3903 (2023)
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Birefringence of the QED vacuum

STAR

STAR Collaboration, Phys. Rev. Lett. 127 (2021) 052302
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» Sensitive to initial geometry

a

Vacuum with ultra-strong magnetic field

Linearly polarized (vertical)

Linearly polarized (horizontal)

v" Related to vacuum birefringence.

v" Evidence of photon-photon interactions

« Comparison between Ru+Ru&Zr+Zr vs. Au+Au
> Cos2Ad azimuthal asymmetry sensitive to daughter mass « m? /p#
« Expected to be sizable for u™u~ pair production
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The Solenoidal Tracker ALRHIC (STAR) Hpe

v BEMC: Particle
identification, trigger

v TOF: Time of flight,
particle identification

v TPC: Tracking, momentum
and dE/dx
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= Angular modulation of photon-induced J/y in isobaric collisions
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J/Y measurements in 200 GeV isobaric UPCs AR
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Collision species (taken in 2018) b Ly
o 96Ru+IRu, \Syn=200 GeV » Measured yA = J/Y - eTe & yy — e e~ (in the mass

207r+357r, \/SNn=200 GeV C(_)ntinuum) W_ithin ly| <1 o
v Similar nuclear size » Signal extractions are performed via fitting to the M,, & pr
distributions
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JIp Interference signal extraction STAR

<‘% 1.4~ STAR Preliminary
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v’ Sizeable contributions from yy — e*e™ process
v' Possible variations for A, in the mass continuum has been considered as systematics

v Enhancement on left side of J/ip peak — Bremsstrahlung & soft photon radiation
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pr-dependent interference of J/i is“ﬁm
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v JI signal shows an increasing trend from negative to positive
» MC with soft photon radiation well describes increase trend @ py > 0.1 GeV /c
» 2.4 o lower than MC with zero modulation input @ p; < 0.06 GeV /c
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= Angular modulation of photon-induced lepton pairs
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Modulation of di-electron in isobaric peripheral collisions 78” TAR
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S H I S S Y- T » QED-EPA could describe the data

» Hint of larger modulation in isobaric collisions than

W.M. Zh l., Phys. Lett. B 2020) 135089 . .
aetal, Phys. Lett. B 800 (2020) Au+Au collisions (0.27+0.06) — b dependence
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Modulation of di-muon in Au+Au peripheral collisions iﬁs? AR
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Summary 7/_/:3“"

» JIP cos2A¢ modulation in isobaric UPC shows strong p; dependence

» 2.4 o negative modulation @ p; <0.06 GeV /c

» Angular modulation of photon-induced lepton pairs in peripheral collisions
» Hint of impact parameter dependence in isobar & Au+Au collisions
> Hint of non-zero cos2A¢ modulation in yy — u*u~ in Au+Au peripheral

collisions
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Summary 7/_/:3“"

» JIP cos2A¢ modulation in isobaric UPC shows strong p; dependence

» 2.4 o negative modulation @ p; <0.06 GeV /c

» Angular modulation of photon-induced lepton pairs in peripheral collisions
» Hint of impact parameter dependence in isobar & Au+Au collisions
> Hint of non-zero cos2A¢ modulation in yy — u*u~ in Au+Au peripheral

collisions

Thank you!
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