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 We investigate instabilities of classical Yang-Mills fields under time 
dependent color magnetic field in nonexpanding and expanding 
geometries

 In a nonexpanding geometry, zero momentum mode is most 
unstable due to parametric instability

 The parametric instability survives even in an expanding geometry

Abstract Plasma instabilities play an important role in thermalization. Recently, classical gluon fields in a nonexpanding geometry are found to show parametric 
instability under a longitudinally polarized background. The growth rates of low momentum modes are large enough compared with other instabilities proposed 
so far. Surprisingly, parametric instability survives even in an expanding geometry. We introduce the conformal coordinates which enable us to map an 
expanding problem into a nonexpanding problem. We find that fluctuations with finite longitudinal momentum can grow exponentially.

Parametric instabilities play important roles in many fields of physics
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Yet another
instability ?

let us consider a simplified situation

SU(2) Yang-Mills
temporal gauge
non-expanding or expanding geometry
homogenous magnetic field

longitudinal direction

almost periodic in conformal time

zero mode (nonexpanding)
zero mode (expanding)

amplification factor / 0.7 fm (@LHC)
~120
~30

parametric instability survives in an expanding geometry

(expanding case)
transverse and longitudinal mom. 
effectively depend on time
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