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Landau Damping and RF Current Drive

Kazuya UEHARA*!

Abstract

The current drive due to the rf travelling wave has been available to sustain the plasma current of tokamaks
aiming the stational operation. Simple derivation of Landau damping and radio-frequency current drive is
described on the standpoint of particle acceleration and deceleration by the rf potential, whereas the current
drive is usually described by the quasi-linear theory. This picture is available to understand the physical picture
of Landau damping and the current drive. This report starts from the original explanation of Landau damping
and then describes the picture of the Landau damping due to the potential as well as the application to the cur-
rent drive. Finally the new formation of the current drive theory is tried to given.

Keywords: Landau damping, radio-frequency current drive, particle trapping, physical picture

. 3 U & (&

[T 7 BEEREEROPAR—Y L)X 0ERICH TV EDS, 7Y FIEET v 7o EHZER O
7 A7 OERMNRIRFIOME L LCT60EL ERIZEVWZ D TH L. Ty FIRENEFZE T L TiEm L (K1) Tl
FHEIZ OKOJNEBAHU AX 3JJEKTPOHHOWM ITJIA3MBI (F HVIN=Y L7 /4 FT5X3I)”
Lo TBY, THIFHERT S L “On the oscillation of the electron plasma” THAH. T UDOFBEIEunctury ™ ¢
msumvexkux npoobaem ({¥YAF4Fa—F T74TFxF THTLL, Institute of physical problem (PEER]
HEWFZEAT)) Lo TWh. 19M454ED 6 HDOZHE > TWADT, THEHATIIRED 2 » AN S, E25IHT 550
I TEREFIFRIO J. Phys. USSR C, TN TIIHRIFZ1M464ETH LY. T VT3 EVEHIARUN=FT 2V DZ— VA - F—
TOEIAIHFELTWS, BHIAY—1) VORMUT, FEZIKNET VY I3BLE Py FAMNEYDT LS A
FERER V) TETHE, TN A TOY 7 T A FYIRTEMEFICVEHIZL 79 ALY 2Hw
TW5H2S, ZOEMN Y X —ROMBLICHEM L 2 Eclifish, VEOYHESOREETH 72y Y T2 [T
VEYIRR)ZEEVET NOREZT TR R ERORZEOHICETY, HEEFo THZONE I LITHEVD D F
HAL LA =) VIZTFMER LT Y YORBMICRILTwA, K=73 [N THIER 2 OFEFSANHOMES I &
S THEERBLMIZICHPRENL L) BV TA250TT] LAF =) VIIFFzTWwb., ZOHED-> TR T
YETEAE Y Y THEEE L TWEERY Y OWRBENIFEETICN) 2 7 5 HEEE E LTHER b, [ 2 2IEHER
SLWHIERZ] L9 FIDEoTVwALEIL, FUFTIEIIT/) —NVEDOWRIZEBEERT ¥ ¥ I IEEDH L
ZEG Y W ERRERIFEET IR, B (1987 4ELIE) I Ay v T O —RVESERZEALT [H Y vy 7 Wi

% 1 Japan Atomic Energy Agency

This document is provided by JAXA.



68 T2 5E RIS PRI 22 PSS RIS JAXA-RR-09-003

0 KOJNEBAANAX SJEKTPOHHON TLITASMEI v+
A. X. davday

Piceuurpenst. Koaebanss ‘sueRTPORAON IMU3ME, ROAFERAIMEA & PARYNRTATA HPOWA-
BULBHUTO H&YAILHOTO HEPABHOEECHOLO pacupejieNenus B Hel. 1foKarann, wro Ronebanms
DOJIS B ILAAYME BCETHA BATYXONT CO BPBMEHUM, i -UIPeAelleRa JaBECAMOCTD TACTOT W flekpe-
MEHTA $ATYXAHEM OT BOJHOBOLO HEXTOPA. UPA MANHX H GONLNIEX AANANAHEAX TACNEHATOL

Pacomorpello DPOHWKHODONAE. IePHOANYECKUTU BHENIEET0 AJeETPHYECKOTO TONH
D-IEnagxy. [I0XYTON JAMON: HIMONOIEA NMaiA Ha GOAsmuX PHCCTOAEERX BHYTPH OIARMH..
Ocofio pRCOMOTPOH CayIARK TACTOTIY BHOMICTO ToAH; Gulgrof K pesomascHOR.
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POMY TON@ CTPEMETCA HA GONTRMOX PAacCCTOARMAX.
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