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§11. Cross Correlation Measurement between
Density and Potential Fluctuations in a
Tandem Mirror for the Purpose of Radial
Transport Control

Takeno, H., Yasaka, Y. (Kobe Univ.),
Hojo, H., Ichimura, M., Cho, T. (Univ. Tsukuba),
Higaki, H. (Hiroshima Univ.)

Understanding physical mechanism between ICRF
and DC electric field and /or flow shear might lead ICRF
driven transport control irrespective of confinement
magnetic configuration?). As a basic study for this
purpose, this report shows correlation measurement be-
tween density and potential fluctuations in GAMMA
10 following the previous study?. In the HIEI tan-
dem mirror, the mechanism of fluctuations were clari-
fied from informations of relative phase difference be-
tween these fluctuations®).

In the scrape-off layer plasma of GAMMA 10, low
frequency fluctuation is observed by application of cen-
tral cell ICRF. The frequency of the fluctuation is sev-
eral kilo-hertz, and was identified as an electron drift
wave.

Using an azimuthally aligned probe array on the
limiter, correlation among signals obtained by the
probes was measured. Fig. 1 shows correlation between
density fluctuations measured by probes separated with
azimuthal angle of 90 degrees. Time evolution of fre-
quencies of high intensity is shown in Fig. 1(a) below a
time sequence chart of RF application. There are fluc-
tuations from first to fifth order with their fundamental
frequencies of 17kHz, and those frequencies decline on
plug/barrier ECH application. The fundamental fre-
quency is rather higher compared with the previous re-
port as density gradient increases by setting movable
limiter at inner position. The relation between fre-
quency and relative phase difference is summarized in
Fig. 1(b), showing proportional relation between both
values.

Similar measurement was performed about cor-
relation between density fluctuation and floating po-
tential. In Fig. 2(a), time evolution of frequencies of
high intensity is shown, and it is similar to that in
Fig. 1(a). About the relation between frequency and
relative phase difference, however, the results shown in
Fig. 2(b) are quite different from that in Fig. 1(b).

According to the linear theory of stability, relative
phase difference of fluctuations between density and po-
tential is 0 for electron drift wave. In the present con-
dition, by taking account of locations of probes, the re-
lation between frequency and relative phase difference
is expected to be those as Fig. 1(b) Analysis of this gap
between theory and experimental results is under way.
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Fig. 1 Samples of correlation between density fluctua-
tions. (a) high intensity frequency versus time and (b)
relative phase difference.

RF1 T 1
RF2 I 1
p/b-ECH | |
cc-ECH n
100 -.Sg r ( ),
L o (a) 1
= 80} Cogasroned, o e |
= 60_ [ ]
P °
&) L T K J
c ° °
O 40F *¢ o o I.. N P .
o L ° ° 020 hd J
£ 20} * ,.*“!:d ]
L o8 8 oo |
C | I L
0 100 200
time [ms]
100 T T
O ICRF only o (b)
+« 80r ® with ECH o(w
T [e] [
= 60} iy ‘
o a ¢ oge 2 &P
S 40 o Op o'?‘
g eg O ° [e) 0Le®e © °
-2 Y I g
1 1 1
0 2

phase difference [r rad]

Fig. 2 Samples of correlation between density and po-
tential fluctuations. (a) high intensity frequency versus
time and (b) relative phase difference.
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