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Outline

l Motivation: chiral transports in magnetized plasma

l Chiral kinetic theory from Landau level basis

l Response functions: photon polarization

l Summary and outlook
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Anomalous chiral transports in QGP 
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CKT with Landau level basis
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direction of ��: ��
1+1D, fluid velocity: �� 

Wigner functions in LL basis → � 
�  



Perturbation: vector/axial gauge field
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Perturbative solution: CMW
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Suggestive form: LLL, on-shell
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Constitutive relation of currents

Hall flow

No Ohm current in collisionless limit
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Response functions as functional derivatives

Response functions from generating functional Γ
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CKT solutions do not satisfy derivative symmetry?  
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CKT with consistent & covariant anomaly

Consistent � & covariant � anomaly
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CKT with covariant anomaly                                   in contrast to consistent anomaly 
Carignano, Manuel, Torres-Rincon, PRD 2018
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Photon polarization

Structures of response functions

Correlators of consistent currents satisfy Onsager relations
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LLL photon    
polarization



Phenomenology of LLL in HIC

Estimate parameters in QGP

UPC?
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��
�2

= 0.2~1.6

higher LLs to be included

Effect on photon splitting and polarization → spin polarization of probe fermion
Lihua Dong, Shu Lin, poster at Guangzhou & upcoming works

lower LLs summation



l Response functions from CKT gives photon polarization in strong B

l Higher Landau levels contribution to photon polarization
l Effect on photon splitting and polarization of probe fermion  

Thanks for your attention!

Summary

Outlook
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Consistent & covariant anomaly

Consistent anomaly & covariant anomaly
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Consistent axial anomaly & covariant anomaly

Bardeen counterterms
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O(1) : spinless particle ��� + �·��� + (� + �⨯�)·∇�� = 0                     δ(�2) 

(1 + ℏ�·�)���
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Noncommutable limits

With limits  
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