R008-10 217 B B¥RI: 11 B 3H 12:25-12:40

I VR IR DR NS R I EOEH

# WA 1 [1]
[1] FEHIRLR

Derivation of Landau damping without Landau contours
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Landau damping is one of the most important ingradients in plasma physics, and it is usually derived by deforming the
integration contour in v (= velocity) complex plane to avoid poles of wave dispersion. This procedure is purely mathematical one
coming from inverse Laplace transform, and the deformation of the contour has no

physical meaning. However, confusion is often found even in textbooks and some physical meaning is provided for the contou
deformation. Interestingly the volume of &quot;Physical Kinetics&quot; in the Landau textbook series, which was written after
the Landau’s death, has fallen into this pitfall.

To clarify this point, a derivation of Landau damping without Landau contours has been developed here. The knowledge of
analytical continuation or integration contour deformation, which may be hard to understand for who are not familiar to the theory
of complex analysis, is not required. Though one need to know complex numbers enough to understand Laplace transform, &
simple elementary integration formula can perform velocity integration to obtain Landau damping.
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