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Preliminsry oxperimenis on planma heating above lower hyb-
rid reponance ot frequency I o 2fyy, have been carried out in
sokpmnk device Th-1-liH, For toroidel magnetic field 1.3T, the
frequency 1.25 G¥z and II* power 40 kW the increase of lon tem-
peroture of plesms up to a Ti/TiHﬁ 1 wes msesured. The lon
henting increamses with the plaoms density and a threshold cha-
racter on incident HF power is observed. This HP heating is
accompanisd by changes in loop voltage and electron plesmn
enpity.

Recently a considersbly progress in the LHR heating of tola-
wak plesma was achieved [1-4]. In the following reaults of the
neating experimenta at fdzi‘m in TE-1-MH device are given.

The parameters of the TH-1~KH
device are as Pfollows: R=0.4 m,
limiter 8=0.075 m, maximum toro-
idal magnetic field By= 1.5 T,
nlesma current I_ up to 30 kA,
loop voliaege Uloép= 2-4V, Sche~-
mntic arrangement of diagnoatics
end & position of the HF coupl-
ing element is shown in Fig. 1.
4 guasistationary state of the Timiter _
plasma discherge 1s reached sf-

visible light,
UV spacirsscopy

'

e PUMpING

Smm microwaye
interferomalor

sofl X-ray

coaxlal
coaphing laop

; isible light
ter about 2 ms, while the totel l;'_"'l':u‘:" \'-,I.':hc led
discherge length 18 B8 ms, s8ee pube g iilling J l hithag 5:;;:.!'01

Fig. 28, Worklng gas 1s hydro-
gen at' initisl £i1ling pressure
ususlly 2x10"%Pa. To control the
electron density, the additional
pulse hydrogen gas injection by means of the pilezo-electric

valve 18 used. The effect of this additional gas injectlon on
plasma perameiers ie demonsirated in Figs., 2a,b, where time
dependences without the injection are given as well (dashed
lines). It may be seen that while the plasma current does not
chenge at all end the loop voliege
is only slight increasing, the ele-
ctron density cen be increassd re-
markebly. The megnitude of the ela-
ciron demsity strongly influences
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the ion temperature (measured by
5-channel charge-exchange anelyzer
[6]) -of the ohimically heated plas-
ma T?H, sae Fig. 3. Meximum valus
-of the density on the axis XN (O),
ziven in Fig. 3, was evaluateﬂ -un-
der assumpilon of-the parabolic den-
. sity distribution, from the line
averaged density measured by the ™.~
4 mm interfarometar. -

" Heating eIpeerents at f EfLBV

“were performed under following con- | .-

aitions., ‘toroidel magnetic field

L= 1.3 T plaema current I 17 kA,
' ine-avaraged electron dena).ty
bl —(0 52, 5)::1019 .3, ion tem
‘:erature of the ‘ohmically hea

‘ted pleema on’ the ‘exis T (0)— : '\ '
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inn of impurities and recent

7 from uoft X—raya as wnl].).
) hs'a ILE‘ oscillator “the CW - « 5 -
“magnetron '(f-lLZSG!lz, PegSK) L i N
#us used, " 1t wes cipcrated”h'l el |
. the ‘pulse regime: meximum out
.".:ut ‘powar 50 v pulsa langth

delivered to the device

“thio pulue to abuut U5 of maxinum vulue. lf puwer Lo Teu tu

the dovice through tho ferrite ioolator, colibratnd directlo-
nal couplers and icpodaonce matchor. As 8 lounching element ¢
ooaxinl coupling loop ip usod,. The HP powor in gowitched on 41
the third mo after tho beginning of the plasmn pulse, that i
“in tho momont,when the plosma curront and loop voltpge achie
the ototlonary valuo, see Fig. 2. All changes couped by the i
power aro shown in Fig. 2 by ! . . 2
dottod lines. For HF power of

40 k¥ (ot the beginning of pul- & ) K
Be) the ion tempersiure measu- ’ TP’". 254w g IR
red by charge-exchange inerea- [~~~ 7 7 T 4

sen by 25% (see Fig. 2a)s The i
bulk of ions 1e not heoted, but gs ’
most probably a few iens per- '
cent of the total ion number
only. Fig. 2a shown the effect
of tho UPF power on the loop vol-
tage. This voltage decremses by
factor 10-20%. It corresponds

to the electron temporature in- 2
creans by 7-15%. The beginning wafoll~’]
of tho loop voltage decrease 18 FIGC. 4

retarded by about 0.5~1.0 ms

with rogard to tho boginning of

the HF pulse., After I[F pulse

the voltage returmo to the Mo (0] 310" m’
starting value quickly. The 60 '"'“‘“‘W‘ITiM' Boav
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The relative increase of
the lon temperature [_\.Ti/Tiﬁia
shovn in Fig. 4 in dopendence o : o
on the plasms density for HF
power 25 kW. For denelties
1,(0) smaller than 1x10%9p3
practicelly no heating is ob-
-perved. Considerabloe he- — w” _
ating takes place ot hﬂ.ﬂ)’ ; - s b

= 2x101%0™2 when nearly l K (0o 310"
90% of incident power is "?
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Very important is al- ' ANV
so dependence. of iom . AN :::
temperature incresse on | | | s
the HF power, gee Fig.5. - LI I A 7.8 v 0w
-This dependence . has & ' .
threshold character. Me-‘
‘agurable HF heaiing %
observed for powers’ greatar than 20 }u‘l only.
in Fig. 5 were obtzined from spectra of charge~exchangs neut-
rals displeyed in Fig. 6. The spectra were meesured in the
-1 ms ‘time gate (4-5th ms). The threshold character of I{F hea~
ting 15 now under Btudy. ’ - -
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The data given

It is mot clear to ug, if the ion heating in our experi-

“‘ments with sdditlonal ges _injec'bion is cal}seﬂ by the plasma
density increase or by more efficiont cgupliug due to change
. in plesma density profile. Our next expériments will be devo-.

ted td' the detailed study . of the influence of form end posi-
tion of the coupling loopa on the heating afficiency. :
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