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Problem Set 10 (due Friday, 27.06.2014 in the lecture)

QUESTIONS

(Q@1) What is the Boltzmann Stofizahlansatz? What are the underlying assumptions?
(Q2) What does a Fokker-Planck equation describe?

(@3) Under which circumstances is a fluid description of plasma adequate, under
which conditions a Vlasov treatment?

(10.1) TWO-STREAM-INSTABILITY: MAXIMUM GROWTH RATE

We found for the one-dimensional two-stream-instability dispersion relation
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1 = Wpy wp.B

(W —kuao)?  (w —kupgy)?

Calculate the maximum growth rate w; (i.e., the imaginary part of the complex
frequency w, taking k real) for the case of two counter-streaming electron beams
nyo = npgo and U0 = —ugo.

(10.2) TWO-STREAM-INSTABILITY: MAXIMUM SPATIAL GROWTH

Show that for the conditions outlined in the lecture notes the maximum spa-
tial growth k; (i.e.,, imaginary part of complex k, taking w real) occurs at the
frequency

V3 upo + Uap

w = ——Wp .
max.growth 5 P |“/30 — uac0|



