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LOWER-IIYBRID HEATING EXPERIMENT ON THE TM-1-=-MH TOKAMAKX
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During preliminary experiments on the plasma heating
in the LHR region in the TM-1-MH device HF power up to 100
kW at the frequency of 616 MHz has been injected into the
tokamak by means of a loop fed by a coaxial line. The pro-
cess of HI' field-plasma interaction has been found strong-
ly nonlinear in the whole 3-100 kW power range. It takes
place predominantly at the periphery of the plasma column,
Electron density increase during the heating process has
been reduced by working at various temperatures of the 1i-
ner up to 300 VR

The parameters of the TM-1-MH tokamak are as-follows:
R=0,4m; a=0 O75m; B, = up to 1,6T; Ip=15-30kA- hydrogen.
The results of our heating experiments at f= 2f —1 25 GHz,

HF—4OkW carried out on this tokamak have been reported (1],

. Under such conditions the increase of the ion temperature

up to AT, /T 1 was measured, The nonlinear character of

~this process Wlth a threshold power of 20kW has been found.

Recently we started the LHR heatlng experlments with

B the klystron power source up to lOOkW at 616MHz (P '—(1—3)

OH) Due to small dlmen51ons we -could not use the wave—
guide grlllfz 3,4] « A simple loop coupler with the ‘front

V,r dimengions 4xl,5cm has been used, gimilarly - to [5]. From

'.,;thls at 50 kW of HF power the power flow den81ty of 5kW/cm2

‘~‘;and vacuum electric field intensity of several kV/cm in
“the vicinlty of the coupler can be estlmated The ratio of

osc1llat1nv velocity to the thermal velocity of electrons
/vTe~‘5’ Whlch glves the conditions for the hlghly non-

fr'llnear wave—plaema interactlon.' This is" oorroborated by
1f,the broad downshlfted frequency epread of HF epectra (Fig.
. la, b). We_suppose:ﬁhat,the_wL F. spectra are generated by
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" from the diamagnetic

i on the axis.

the decay parametric insta-
. The threshold po-
instabilities

bilities.,
wer for this
seems to be lower than 3kW
(the lowest power used in
In Fig. lc
is shown the power dependen-
ce of the +temperatures of
the bulk part and +tail of
energy distribution function
of ions as measured by C.X.
b=-channel analyzer. The thre-
heating
effect, if does exist,
be lower than the lowest po-
wer used.

shold power for the
nmust

The total energy of the
plasma loop was, evaluated
measu~

rements., In the Fig. 2a,b,c

~are given the time dependen-

ces of the kinetic pressure.
fi, of the radial shift AR

‘of the plasma column in a ty-
fplcal tokamak. discharge
~of the electron density n(O)

and

The dashed 11-

. nes correspond to the OH re-
;glme, ‘the full lines are the
;yvalues during the HF heating.
'The'piéture 2 corresponds to

the case in which a substan-
tial increase of density du-
rlng the HF pulse is the pre-

4,dom1nant caugse of the 1ncrease of 43_ and radial shift AR.

The 1ncrease of Ti

cen be. caused by the hlgher~ transport

of ene:gy‘from‘electrons;to ions., The electron denslty in-
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crease is due to neutral gas release from liner walls un-
der the intense bombardment by energetic particles during
the HF-plasma interaction.

This density increase during the HF heating pulse has
been removed by working with the liner at elevated tempe-
rature, up to BOOOC. The effect of this procedure was si-
milar to the gettering with titanium evaporation as used
see €.Z. [2]. The denslity does not increase in this case,
as shown in PFig, 3. Than the resulting increase of the ki-
netic pressure can be interpreted as the increase of the
temperature of the bulk ions of the plasma column with
correspondence to C.X. neutral measurements. However, due
to strong nonlinear absorption at the plasma periphery,
the heating efficiency for +the ion component of plasma
remaing also in this case relatively low, of the order
of ten percent.
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