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The energy confinement time of the LHD plasma has
been observed to be 1.5 times larger than the Interna-
tional Stellarator Scaling (ISS95)"). In the third cycle,
ICRF modulation experiment was carried out to evaluate
the energy confinement time, 75, in the diffrent method.

In this experiment, the radiated RF power from an-
tenna, P,,, was modulated in the following way,

_ . )
Pont = Poant + |Prant]sinwt

where w, Fpany and Piu,¢ are modulation angular fre-
quency, an average and a modulated RF power from an-
tenna, respectively. Then the modulated plasma stored
energy W, is

W, = Wpo + |[Wpi| sin(wt + §)

where §, W,o and W, are the phase difference in the
wave forms between the P,.,, and the W1, an average
and a modulated plasma stored energy. respectively. The
absorbed power by the plasma, P, is calculated to be
1N Pant by introducing the heating efficiency n. The 75 is
a function of the modulated frequency and ¢ etc. The
heating efliciency 7 is calculated with 1171, Piant, w and
0 etc.

We considered three models to analyze 75 asssuming
different dependence of the energy confinement time on
the various parameters such as the RF heating power
and the plasma temperature, T i.e. (d)rg = const.?),
(b)tg = AP and (c¢)rg = BT5. Assuming W, <«
Whpo and Piaps € Foabs, we substitute three types of 7.
Piant = |Prant| sinwt and W,y = |W,;|sin(wt + 4) to the
following equation,

using of Fourier transformation and linear approxima-
tion, 7 is calculated as shown on Table I, which shows
calculation results of 7gs and ns. Hereafter, 7z and 7
calculated by modulation method are written with su-
perscript Mii.e. 7™M

To evaluate «, 3 in the case of model (b) and (c), we
use the ISS95 scaling law?!/,
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and nM,

Then we assume a = —0.59 and 3 = —1.44.
From experimental result (Fig.1), we calculated 7™
and ™, and compared them with 77 and n¥ calucu-

lated with usual method,

P = (DWe/dt), 0 — (dWp/dt) 4 r0
/ a [)nvnt
w
gt = P (at steady state. dW,/dt = 0)

77P Pant

Table 1I shows 7™ /7gFs and ™ /nfs of each three
models. It is found that 75 s of any model (a)-(c) didn’t
have an agreement with 77 but that 7*s of model (a)
and (c) shows good agreement with n”.

To have a good agreement with 75, changing 3, T
of model (c¢) can be fixed. In this experiment, if we
assume 3 = —0.75, 75™ has a good agreement with
reT. In ISS95 the dependence of P on 7 corresponds
to g oc P7045,

In this shot, it turned out to be an effective method of
7r to calculate it from the phase difference between W,
and P on power modulation experiment. And we also
calculate n for another method. The model (c¢) shows a
good agreement with actual 7p and 7. So 75 should be
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explained as a function of temperature.

Table I: Three models of 75™s and n™s
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Fig.1: Time evolutions of W, and P,,i. Modulation fre-
quency is 4Hz. (B = 2.75T, RF frequency= 38.47TMHz)
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Table II: Three models of 7™ /75 Fs and n* /nFs in the

case of a == —0.59 and 3 = —1.44

i model H TEM/TEP I 7]M/T7P i
(@) ]| ~05 | ~1.0(good) |
) ~0.5 ~20 |
| (e} || ~14 | ~10(good) !
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