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Time line of Transport & Magnetic field in QGP topic
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Macro Micro

Relativistic Boltzmann Equation

Kinetic Theory (Relaxation Time Approximation) for B=0 

Transport Coefficient = Relaxation time * Phase-space
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Dynamical structure

Green-Kubo Relation of Transport coefficients
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Macro Micro

Kinetic Theory (Relaxation Time Approximation) for finite B 

Relativistic Boltzmann Equation

Transport Coefficient = Relaxation time * Phase-space
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References on Microscopic calculation of transport coefficients at finite magnetic field 
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Resistivity Matrix:

Electrical Conductivity Matrix:

Landau Quantization



Fermion 
Self-energy
in Medium

Kubo Formulism: QFT ->TFT -> TFT for finite B 

QFT 

CM 

S. Satapathy, S. Ghosh, S. Ghosh, Phys.Rev.D 106 (2022) 3, 036006



Concluding Bullet Points:

● Due to magnetic field multi component transport 
coefficients structure is expected (Parallel, 

Perpendicular & Hall) 

● Two time scales (relaxation time and cyclotron 
time) will create an effective relaxation time in 

different direction/component 

ArXiv 2103.15364 [hep-ph]

● Landau quantization effect will modify the transport 
coefficients values from its Classical values 

● Apart from Landau quantization effect, QFT calculation 
can introduce a QFT version of cyclotron time 

S. Satapathy, S. Ghosh, S. Ghosh, Phys.Rev.D 106 (2022) 3, 036006

https://arxiv.org/abs/2103.15364
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