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Magnetic measurement in HIC

e Nonzero uz and B drive the chiral magnetic effect (CME)
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« Experiment difficulties: Large background!

Isobar experiments?

[STAR Collaboration, 2014]
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E&M sources in HIC

Au+Au at RHIC
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e*e’ invariant mass (GeV/c?)

[Jinhui Chen et al., Nucl.Sci.Tech., 2024]
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E&M probes thermal rate

* The expression for the photon rate 1s

10 R 1 Im NAG)
dhdbydk.  (27)° oxp (52) — 1

[X.W., Igor Shovkovy, Lang Yu, Mei Huang, PRD, 2020]
[X.W., Igor Shovkovy, PRD, 2021]
u # 0: [X.W., Igor Shovkovy, EPJC, 2021]

* The expression for the dilepton rate 1s
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Photons polarization tensor
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The thermal photon production rate and v,
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Photon v, and vy
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Dilepton rate and v,
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Polarization decomposition

py _ Movx K vk vx [ Uk

—(1,0,0,0) € =(0,0,0,1) € = (0,1,4+4,0)//2

=

g T, (k) — TTO (k) + T (k) + 1) (k) + TV (k)

&R 1 Im [TID) (K
Rig = K = — | . ) . B3R
dkodkydk. — (2m)% exp (f) — 1 RE) (kr, 6,) =
diff krdkrdody
(=) 0 PR 1 Im [H(_)(k)]
Rag =k =

dkydkydk, —  (2m)3 exp (k2) — 1

[X.W., Igor Shovkovy, PRD, 2024]

7/21/2026 XQCD 2026, Busan



Decomposmon rate
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Decomp051t10n rate
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Pion decay 1in a weak magnetic hadron gas
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Pion decay 1in a weak magnetic hadron gas
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Thermal Dilepton Polarization

[Haowen He, Bowen Hou, X.W., Minghua Weli, arXiv:2607.11634]
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Thermal Dilepton Polarization
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Thermal Dilepton Polarization
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Thermal Dilepton Polarization
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Summary

Based on the difficulties of the measurement magnetic field in HIC through
CME eftect, we think the following indirect measurement may help:

* Thermal Photon & Dilepton rate (big enhancement 1in small transverse
momentum/invariant mass regime)

* Thermal Photon & Dilepton anisotropic behavior
* Polarization decomposition of Photon

* Thermal dilepton(Virtual photon) polarization
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