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Motivation

Color fluctuations in equilibrium (white) QGP are small but 
the fluctuations can be large in non-equilibrium unstable QGP.

QGP from the early stage of relativistic heavy-ion collisions 
is unstable with respect to magnetic modes.

QGP becomes spontaneously chromomagnetized.

What is the structure of chromomagnetic field in the plasma?

How the fields do influence QGP characteristics?
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How to compute fluctuations in unstable systems?

Equilibrium methods are not applicable

We deal with the initial value problem

The kinetic theory method by Klimontovich & Silin, Rostoker,
Tsytovich, see E.M. Lifshitz and L.P. Pitaevskii, Physical Kinetics

St. Mrówczynski, Acta Phys. Pol. B39 (2008) 941 - Electromagnetic Fluctuations
St. Mrówczynski, Phys. Rev. D77 (2008) 105022  - Chromodynamic Fluctuations
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Transport equations
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Time scale of collisional processes

Time scale of processes driven by parton-parton scattering
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Small fluctuations
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Linearized equations

Transport equation
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Initial value problem
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Transformed linear equations
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Solution
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Fluctuations of E field
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B, ρ, j are given by E

From Maxwell equations
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Initial values

Using Maxwell equations

E0(k), B0(k), ρ0(k), j0(k) can be expressed through δQ0(k,p) 
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Initial fluctuations
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Fluctuations of free distribution functions cont.
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Fluctuations in isotropic (stable) system
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Fluctuations in isotropic (stable) system
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Fluctuations in equilibrium system
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Fluctuations in unstable systems
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Gauge dependence
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Application – fast parton in QGP

Equation of motion
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Application – fast parton in QGP cont.
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Application – fast parton in QGP cont.

Two-stream system
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