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Transition of Unstable Modes from the Beam Type
to Langmuir Type in an Electron Beam Plasma System

Toshirou KASUYA, Masayoshi TANAKA, Akio KOMORI
and Yoshinobu KAWAI

We investigate the topological change of an electron beam plasma instability using a double plasma. We

find experimentally the transision of the unstable mode from beam type to Langmuir type.

And it is found that

the transition is caused by the broadening of an electron beam distribution function.
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Fig. 1 Dispersion relations. Electron beam dis-
tribution function is (a) a delta function and
(b) a gentle bump function.
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Fig. 2 Boundary curve between beam mode and
Langmuir mode.
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Fig. 3 Schmatic of experimental apparatus. E and
P reperesent a retarding energy analyzer and
a plane Langmuir probe, respectively.
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Fig. 4 Interferogram, where f,~80MHz.




— 204 —

BEFV LT 7 ARRIEBIIARKLEE-FOE—L% 4 7H5 Langmuir ¥ 1 T~DBIT

4. EBRRCEE

BFE— 57T ATARERICL YFHE S o ld®
ED L) hAEEFEICHE ) P EFANDL 20, Tk
D ERER R ME L. punp HOBER H *
X THE L ARIEET % Fig. 4 (O~ T, ##idt
N=L—=varZ)y FRLOEMTHE, DL E,
EF 77 XA<BBRK S, 38 80MHz TH o 72. o>,
DFAITE, 8= L—Ta r 7Yy FiELTRIES
HFEET, 75 X2hid bBIIH T TOEIBIC D&

W/ Wpe
(-]

‘ / 1 1
00 1 2 3
kUpre

Fig. 5 Dispersion relation.
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Fig. 6 Spatial profiles of phase difference and the
interpherogram where fo=140MHz.
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Fig. 7 Measured electron beam distribution function
at z=5,23 and 44 cm.
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