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1 Introduction

1.1 What is a Quctuation ?
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1.2

The Quctuation of the electric field in numerical simulations
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o m;/me = 100, we fwpe = 1.0, T./T; = 1.0, 8 = 0.02.

[Time development of the mean energy of the electric field]

[Wave spectra of the electric field]
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[Space-time variation of the F, field]
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2 Energy Spectra of the Electrostatic Fluctuations

2.1 The Fluctuation-Dissipation Theorem
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2.2 The Kramers-Kronig Relation
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2.3 The Wiener-Khinchin Relation
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2.4 Dielectric Tensor
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3 Comparison with Numerical Simulations

[Theory]
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[Simulation Results]
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4 Application
[The instability due to ion beam]

mi/me = 100, wee fwpe = 1.0, T /T; = 1.0, 5 = 0.02, Vip/c = 0.5.
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Ex Field
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[Time Development of the Energy Spectra]

Ti me Devel opment of Energy Spectra eoE? (k) /2
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