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Exercise 1

a.) Evaluate the Landau damping
_ % (wr)
K 0¢, /0w,

for an electron plasma wave/Langmuir wave solution of the disper-
sion relation of the Viasov-Mazwell model:
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Suppose to have a maxwellian distribution, and w > kvgpe.

b.) Rewrite the result as a function of the ratio between the Debye length and
the wave length, i.e. of the product kAp. Find the maximum of v as a
function of kAp and discuss the results.

c.) Verify that v/w, < 1.

Exercise 2

Evaluate the Landau damping for an ion-acoustic wave solution of the
dispersion relation of the Viasov-Poisson model,
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where the integral should now be evaluated using Landau’s rule. Suppose to
have a maxwellian equilibrium distribution. Assuming that kv, < w < kvgpe,
T, > T; and A > Ap, show that the total damping rate of the wave is v =
Ye + Vi, Where 7. and ~; are respectively the electron and ion contributions,
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