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NONLINEAR THERMAL INSTABILITY IN AN IDEALIZED
DYNAMICAL SYSTEM OF FUSION PLASMAS

Xu Fu Chen Leshan
{Labmuzory for Nonlinear Mechantics of Continuous Media,
Institute of Mechanics, Chinese Academy of Sciences, Beying 100080, China 1

Abstract The noplinear thermal instability in an idealized dynamical system of
deuterium-tritium fusion plasma is discussed in the present paper. There are mass and
energy exchanges between the systemn and its surroundings. The evolution equations of
zero-dimension approximation are adopted. Firstly, the nonlinear thermal stability criteria
are cbtained for the autonomous systerm and five different confinement laws, Then, the
nonlinear evolution equations for the disturbances of unstable solution are solved for the
constant confinement law. It is shown that the disturbance of number density always tends
to zeto, while the disturbance of internal energy approaches asymptotically to a finite value

for the case of nonlinear instability instead of infinity for the case of linear instability.

I‘fey words fusion plasmas, fusion reactor, thermal instability, nonlinear stability
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