% IV(neTe + niTi)dv

E 3 d :

Por ~ 2 at ,‘V(neTe e 5
Density scans were performed on JET at different By and I, values. No clear
dependence was found for the confinement of the inner plasma on I,, in con-
trast with previous results [5]. The scaling of T with density shown in
fig.4; Ty appears to scale as neo-s; ancertainties at higher densities (“30%)
are related to higher ion losses.

: ' Summary
lau-e vs. A ' n"ALPHA at Bi=25Tand Bt=34 T
It is found that in JET ohmic
: plasmas, ion losses exceed
1 8% neoclassical values and
o become dominant, at higher
plasma currents, at lower
electron densities than
previously reported [6]. The
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Study of Electron Heat Conductivity on T-10 by Propagation of a
Heat Pulse from ECRH

' 'T-10 Group
Kurchatov Institute of Atomic Energy, 123182, Moscow, USSR

Usual method of determination of the local KE from the ener—
gy balance is valid only in low density plasmas when the energy
flux is transported largely through the electron (nmot ion) chan-
nel. The Kg-value estimated on T-10 /1/ and on other tokamaks by
propagation of cooling wave excited by pellet is, as a rule, a
few times higher than KE. Similar diserepancy is registered in
some experiments when-measuring KzT by heat pulse propagation
from an internal disruption. It is not clear yet whether those
diserepancies are the results of the errors in the energy balan-
ce component measurements or they are the results of plasma per-
turbation by such a "dynamic" method. At last, the discrepancies
may indicate a complex structure of the heat flux observed in
the Chmic phase: the outward heat conductivity flux is compensa-
ted to a great extent, by the inward convective flux. The "heat
injection" could destroy this balence. '

The K:C~va1ue is measured on T-10 also by a heat pulse pro-
pecation from ECRH, This technique allows to control the level
of perturbation of initial plasma. If the HF-power is absorbed
in a narrow region near the ECR-zone then out of it the KEG-
value averaged through the layer (r2-r1) can be found from:

2
(ra—r1) .n

KECe 2,3 =210 /1n2 (e,)-1072 (£ /, (1)
tz—t,
1
. 0.6 AT (r ,t)
where w(u)=(r2/r1) Yy m=Banfaes The T -infrease, AT =T -T o,

AT (ry,1)

with ECRH was measured by the EC-radiometer at 4 radii simultanef
ously. The multidetector imeging system was also used. Additio-
nally, both techniques were used to determine K§T=ne(r2— O)z/Bﬁt

(r0 is the mixing radius, At is time of a heat pulse Egop&gation

from Ty to r) /2/. Two regimes were chosen to study Ke o
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o e =3 I B | .87 | _EC
IP‘A I1':Le,c:m IBt,’l‘iqL K o I Ke | Ke
10'7 em=1g™" (r<e;/2)
A:270+290:2.1013 I3.15:4.3 2 '0.841.8{ 2 oH
EVT /T - 2VTe/TEOH ECRH
B'1704180:3.1013 l3,0 ts 5 0.340. :o.3¢o.5! 0.3 o
— e 2 - 48 |drastic Yige ||,Cﬁ_
In A-replme /3/ the KB-value has been shown to bs equal to
2, 1017 9'1 in the Ohmic phase and to vary slightly with r.

The results of measuring ATe(rj.t)/TeoH(rJ) during ECRH with
Py;p=3604380 kW are given in Fig.1 (curves 1, the data are aver-
aged over 5 discharges), Fig.2 shows the relative T -increase
" =AT, (r t)/AT (r, ,t) for different pairs of TS r,. The P*-
valve does not tend to zero et t- 0, what is the result of &
wide absorption layer. As AT EEE) lr.)* ne(rk)

—_—— A e——t— ————

A'Ze(rk t-0 Q(I‘k) _- ne(rj) ’
the profile of the specifiec HF-power, Q(r), can be determined
from the data shown in Fig.2 and from the measurements of

) dTe/dt % 40 within the layer of thé maximum deposit of HF-power
(Fig.3). The Q-profile turns out to be too wide to allow the
C-C&lc‘l.llauion by (1), therefore the transport code was used
to determine EP « The good agreement with the experlmental re-
sults took place et K;C-E 101 Vﬁrjﬁ;}g; s” (“lb.1, curves
2). Thus, the "dJnamic" method gives in A~regime the KE‘C-value
which is close to KE. In thls regime, the radius T, of a region
affected immediatly by an 1nternal disruption was shown to be
242.5 times larger then thet predicted by heuristic theory of
/4/. At larger radii a diffusive propagetion of heat pulse takes
place. However, too rough estimation of Ty leeds to an uncertia-
inty in K '= (0.8 + 1.8).10"7 en™ 571,
In B-regime specified in /5/ and in the Table, Eg is equal

to (0,340.5)1017 o 1g=1 in plesma interior, 0 <r<16 cm. The ZX-

ray detector signals given in Fig.4a indicate that sawieeth can
be well described by a diffusive propagation of heat within the
region r=7+410 cm (rs=2.5 em) in the Ohmic phase of this regime.
The perturbation due to intermal disruptien is small and allow
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to measure KT which 1s shown to be equal to (0.3+0. 510" cm

571 (r=7410 cm). #ith ECRH the electron heat conductivity rises
up to (4-;8)1017 em g1 1n a time not longer then 10 ns (Fig.2%)
The Kﬂ-value close to I was caelculated at a steady state of

ECRH. At ECRH start-up (Fig.4 ), en increase in a delay time and
a rise in the slope of X-ray intensity signals with a distance
from the ECR-zone were observed out of the power deposition zone
The simulation pointed out to possibility of appearance of the
enhanced transport region which followed the wave front. The en-
hanced transport appears to be the result of a rise in VTE
(orvp)e
Summary. }

1. In the regime with high electron heat conductivity Ke=2.1d7

"15_1 KP measured by a heat pulse prop2getion from ECRH coin-
cides with KS determined from the energy balance. That poihts to
*he diffusivity nature of the heat iransport in this regime. An
increase in K, under ECRH can be described by the scaling Keéﬁﬁ;

2. In the low current regime with high n, and low K /5/ ECRH
leads to & steep rise of the electron heat itransport. The enhan-
ced transport is saved during the whole ECHH—pulse; The region
of the enhanced transport follows the thermal wave front, A pos=-
sible reason of the enhancement is an instability development
due to a rise in vT, (or in vp ). Another reason can consist in
that the heat flux directed toward the center can compensate, to
a great extent, the heat conduction losses in the Chmic phase,
but this balance is broken when VT, rises under ECRH.

3. Too large value of EP determined by a cooling wave propage~
tion from a pellet is, prnbably, explained by en extremely
strong plasma perturbation by thelinjection.
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