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Nonthermal Electron Tails in a Plasma Produced by Helicon Waves

Masaya SUGIMOTO, Akio KOMORI, Masayoshi TANAKA and Yoshinobu KAWAI

Nonthermal electron tails are observed in a highly-ionized plasma produced by helicon wave.

It is ex-

perimentally found that when quantity & =w/kvy, is nearly equal to the value & p,y the nonthermal electron

tails appear, where &,y is the argument corresponding to the maximum Landau damping rate.

This result

strongly suggests that the tail electrons are generated by the Landau damping of helicon wave.
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Fig. 1 (A) Schematic diagram of experimental apparatus.

Fig. 1 (B)

Magnetic field configuration used in the experiments.
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Fig. 3  Electron density n, and temperature 7, (A), beam density n, and temperature T},
(B) and beam energy E, (C) as a function of magnetic field intensity.
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Fig. 4 Pressure dependence of electron density z, and temperature T, (a),

beam density 7, and temperature 7, (B) and beam energy E, (C).
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Fig. 5 Time evolution of electron density n, and temperature 7, (A),
beam density n, and temperature T, (B) and beam energy E, (C).
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Fig. 6  Axial profiles of electron density n, and temperature 7, (A),

beam density n, and temperature T, (B) and beam energy E, (C).



— 202 —

AN AVREILL S TERENLTI AHOBEFE— A

AT A LR ELLE, 500G DFEEDH
BT VI IREZRAHTNESNAEFOLRNF—
FENS, BESOEACHTHES NS T
BEFE—20BHS RIS VWEEILND.

Fig. 4 (A) WETHEE », tEFRE T, DEHK
FEHERLEZLDTH B, Py i3 1kW, z=10cm, ¢
=0.3ms, Bo ¥ 1.3kG TH 5. p=1.0X10Torr F
T, n i p e bic¥MLTE), EHOKVE
BTEPERFIIEIEIEECBELTVAbDEER
bhb, p>1.0X103Torr Tid n, iE 2.7 X 10%m ™3
Lo THFIT A, TR, Pye OEASTNTOHME
P BEHSEHEILREELZVDPLTHS. T,
3 p BN VHAITIZH 20eV EFVAT, pATKEL
B ETHoTH 5eV & &%, Fig.4 (B) RET
C—AOFEn LIRE T, OENKFHEER LD
DTHDH. p=5.0X10"*Torr DFAIZEF ¥ — 258
BRI SN n 13 1~2X10%m ™3 T, p AN W
TREL ZAEBBROND, A 2 VEOSEHAH
Hbhn LI, MAEERE o/k id Bo/n, \ZHBIT 5.
pHPNEVERICIE n, BDAEVDT w/fidKELRD,
G IRBELLYVIMEENABEFIRANF—HKE
W, p NS B L E,PRELBRDBDEIDLH
THAEEEZOND. pHESITAE(hDE o/
DERSHITKELRY, bulk OF—VEFEOUT
T.HEL Y, EFE—s3BEshicd ez
LNh5.

Fig. 5 (A) RETHE n, L ETRE T, OBEE
ILERL7ZBDTHAD. Prp it 1kW, z=10cm, p=8
X107 *Torr, By=1.3kG T 5. n, (T EEI % EIM
LIG®TA 5 0.2ms F €O RIS ZHIS LT 2.6
X10%em™® & % o 7214, BRAWHRA LT 0.8ms DA
~8X10%em ™ T—EEt %D, T, IEMEIEoICoN
T ~6eV b ~12V ~NEEL 2D, BFY— 244,
BREELEHMURD ZERD o, 5K & VR ICER
sh7:. Fig.5 B) RBEFY—L0O%En, LIRE T,
OWERETHA. BFE— 21 0.7ms LLERERH S
hZzh o7, Fig.5 (C) BEFE—LD IR L F— E,
OEEBEALT, E, 13 18~25V TREE & L b/ s

S, T,AEEELLICERTA2OE, MESA
RETFO—HICLABETFMAN-OTHLEEDNS,
Fig. 6 (A) 3, ETHE» LETRE T O7 ~
FIFhLOEEIETAENTHS. Prr=1kW, Bo
=1.3kG, p=8X10"*Torr, ¢t=0.3ms TH%. Fig. 6
(B) HEFE—20EEL LRET, 077
SOEMICKT AETHE., TIXITE, TVFF
25 OEHEAT Ocm A5 50cm VT $ TIHEICEHRE
BEVY, BEFE—2E 7> 7F55 7~30cm DFF
TLPBH S d o7, 30em LETRERETS
HICHHE6T, BFE— 2B SN2 EEHIZSH
BEF LT LESH %, Fig. 6 (C) RETFE—20
IANF—E, D7 FFh0 0BT HELE
RLEbDTHL. E B E ST 20eV FikT
HETDELL TR,

Bk, ORKICBWT d%xp(—8Y) i, &=
V6/2=1.22 LBV TRKE Z B, ERCTELITL
ErS e DEEEHELTAL L, BFE—A5ER
haH4, §=w/ky, OfI30.9~1.73& % 5TC1.22
IHEWZ e hs, Lo THRIShAEFY -
2EFANNAVEDT Y I YBECLYMES R ET
THHLEELAIENTED.

2 £ X ™

1) P. Zhu and R. W. Boswell, Phys. Rev. Lett. 63, 2805
(1989).

2) P. Zhu and R. W. Boswell, J. Appl. Phys. 68(5), 1981
(1990).

3) J. P. Klozenberg, B. McNamara and P. C. Thonemann, J.
Fluid Mech. 21, 545 (1965).

4) J. A. Lehane and P. C. Thonemann, Proc. Phys. Soc. 85,
301 (1965).

5) R. W. Boswell, Phys. Lett. 33A, 457 (1970).

6) ERISHEE, BEKRMRIZBY ST I X~ 0k L bl
T AR - Y32 L—T s VEFE, 13 (1987.6).

7) P. K. Loewenhardt, B. D. Blackwell, R. W. Boswell, G. D.
Conway and S. M. Hamberger, Phys. Rev. Lett. 67, 2792
(1991).

8) F.F. Chen, (Submitted).

9) A. Komori, T. Shoji, K. Miyamoto, J]. Kawai, and Y. Kawai,
Phys. Fluids B3(4), 893 (1991).



