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Magnetic measurement in HIC

No positive 
official 
results now!
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• Nonzero 𝜇5 and 𝐵 drive the chiral magnetic effect (CME)

Ԧ𝑗  =
𝑒2𝐵

2𝜋2
𝜇5

• Experiment difficulties: Large background!

    Isobar experiments? 

[STAR Collaboration, 2014]



E&M sources in HIC

7/21/2026 XQCD 2026, Busan

3

[Turbide et al,, Phys. Rev. D, 2008] [Jinhui Chen et al., Nucl.Sci.Tech., 2024]



E&M probes thermal rate

• The expression for the photon rate is
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• The expression for the dilepton rate is

[X.W., Igor Shovkovy, PRD, 2022]

[X.W., Igor Shovkovy, Lang Yu, Mei Huang, PRD, 2020]

[X.W., Igor Shovkovy, PRD, 2021]

𝜇 ≠ 0: [X.W., Igor Shovkovy, EPJC, 2021]



Photons polarization tensor
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[X.W., Igor Shovkovy, Lang Yu, Mei Huang, PRD, 2020]

[X.W., Igor Shovkovy, PRD, 2021]
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The thermal photon production rate and 𝑣2 



Photon 𝑣4 𝑎𝑛𝑑 𝑣6
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[X.W., Igor Shovkovy, PRD, 2024]
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Dilepton rate and 𝑣𝑛 
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Polarization decomposition

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



Decomposition rate
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Decomposition rate
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Decomposition rate
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Pion decay in a weak magnetic hadron gas
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[X.W., Fan Lin, Igor Shovkovy, PRD, 2026]



Pion decay in a weak magnetic hadron gas
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[X.W., Fan Lin, Igor Shovkovy, PRD, 2026]
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Thermal Dilepton Polarization 
[Haowen He, Bowen Hou, X.W., Minghua Wei, arXiv:2607.11634]

[E. Speranza, Ph.D thesis]



Thermal Dilepton Polarization 
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Thermal Dilepton Polarization 
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[Y. G. Yang, R.H. Fang, Q. Wang and X.N. Wang, PRC, 2025]



Thermal Dilepton Polarization 
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[Y. G. Yang, R.H. Fang, Q. Wang and X.N. Wang, PRC, 2025]



Summary

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

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

• Thermal Photon & Dilepton anisotropic behavior

•  Polarization decomposition of Photon

• Thermal dilepton(Virtual photon) polarization
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Thank you! 


	Slide 1: Probing Strong Magnetic Fields with Photons and Dileptons
	Slide 2: Magnetic measurement in HIC
	Slide 3: E&M sources in HIC
	Slide 4: E&M probes thermal rate
	Slide 5: Photons polarization tensor
	Slide 6: The thermal photon production rate and v sub , 2 , end subscript  
	Slide 7: Photon v sub , 4 , end subscript , a. n d subscript base , , v , end base , sub 6
	Slide 8
	Slide 9: Polarization decomposition
	Slide 10: Decomposition rate
	Slide 11: Decomposition rate
	Slide 12: Decomposition rate
	Slide 13: Pion decay in a weak magnetic hadron gas
	Slide 14: Pion decay in a weak magnetic hadron gas
	Slide 15: Thermal Dilepton Polarization 
	Slide 16: Thermal Dilepton Polarization 
	Slide 17: Thermal Dilepton Polarization 
	Slide 18: Thermal Dilepton Polarization 
	Slide 19: Summary
	Slide 20

