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<> Magnetic energy

1 GJ

<> Cryogenic mass (-269°C) 850t

>EBEYAX

<> External diameter
< Plasma major radius
<> Plasma minor radius
<> Plasma volume

< Magnetic field

< Total weight
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< NBI 3 tangential N-NB./~13MW
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® B>045T/y=1.22 . . . . .

; Be;%t/%ﬂﬂ v, pitch parameter of helical coil winding

o o057 Y128 vy decreases; plasma aspect ratio increases.

' Standard_Conf
o pellet
P<12MW. ——— e STotiTT24
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Achieved beta value based on Diamag. flux
for various magnetic configurations
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Lo 3-6m, B =100%

] ! v=1.25(standard)
.._1:2_5_?_ n / v=1.22(high aspect ratio)
yd

Vp of y=1.22 1s smaller by 20%

77 / than y=1.25.
A y=1.22
7 Shafranov shift of y=1.22 1s

: smaller.
/ = Better fast ion confinement in
1 2 3 high .

5¢ ; : ; Low-n MHD stability
- B 7_1 25 : ¥=1.22V =25.0nr 3(Va€ ) property of y=1.22 is worse.

low-n
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R=3. 70m B=-2. 676T

K=
Ti(0)=10keVZZERLLT-,
. NiIFS

E7ILOVIKE

#48382

Injection Power |
— Absorbed Power |1

2 25 3 35 4
Time (sec)

S [2&kDoT

- Ne and Ar glow discharge
cleaning is effective to realize
a high-Z and low density
plasma.

- ECE electron temperature is 4.2
keV, much lower than the ion
temperature.

- Appropriate range of the
electron density is (0.3-
0.4)x10'"m-3 for high-ion
temperatures.

- Beam slowing-down time is
exiremely long, and both Te
and Ti slowly decrease after
the beam-off.

- Toroidal rotation is observed to
be correlated with an increase
in the ion temperature.



0.8 R=3.6m, Enbi=163-170keV

o
o

Absorbed Power / Port-Through Power
o o
N I

Ne/Ar7S5XTDE—LAA L EIEIXKE

T5XAIDEELYEREL,
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[ BL1

B H-puff(c=0.43)

r e Ar&Ne-Puff(c=0.78) ]

-Shine-through power
measurement shows that the
ionized beam power is
enhanced in the Ne- and Ar-
seeded plasmas.

- Effective cross-section o for the
beam ionization is about 2
times larger in the Ne- and
Ar-seeded plasmas.

- Leff of the Ne- and Ar-seeded
plasmas is thought to be 2 -3
times higher than that of the
hydrogen plasmas, and the
ion density be less than 1/3 of

0 02 04 06 08

n_(x10""m™)

Fitted by qus/Ppori =1 'exp('ceff nel )

] the electron density.

- Difference between the Ne-
and Ar-seeded plasmas is
not clear.



Ti (keV)
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3.6m, 2.8T,y=1.254 ° With Ar gas puff, Density-

o
*

Ar-puff
Ne-puff

o
[ ]

~ L X 4 ““:

‘§& o

normalized power is extended
to higher values due to both
an increase in the NBI power
and realization of high-Z
discharges in lower densities.

Pabs/ne roughly corresponds to
Pi/ni (ion-density normalized
ion heating power).

-lon temperature is thought to be
increased linearly to the
direct ion heating power.

(Note) Assuming Zei= 10 and ni=0.3 ne,

— 19,..-3
P ../n. (MW/10'm™)

4 6 8 10

12

the ion heating power is about 40 %
of the NBI absorbed power. Thus,
Pabs/ne is the same order of Pi/ni.

14
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Fig. Pitch Angle distribution on the E//B-NPA
line of sight. (5th-cycle)



1. ICRFIEIZL>TERLIE-EIRILE—
FFZEFEALTHACADEEETRANS,

I NIFS

Rax=3.6m #35223 T,.; s measured by

150 -~ 15z Si-diode detector
] /"‘\____ =
= 100 yam Noeed 1.0@ using *H+*He => H+?*He
X 8 (Krashilnikov A.V. NF42 759)
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T,,;; measured by
Si-diode detector -
'
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]

T from Stix’s formula
R =3.6m
ax

7. /2 T./2
eﬂ — T(l pabs S ) pabs )
3n,T, 3n,T

1, (ny /'n )pcal(p)T3/2
(n,/n )n

3.75m

pabs = UO(nH /ne)PA(MW)pcaZ(IO)
N, : heating efficiency depends

o-
on minority ratio ny/n,

A(MW): radiated RF power

400 500

from antenna
100

P..(p): radial distribution
of absorbed RF power
via cyclotron damping

A: numerical factor of 7_/2

Te ﬁ(keV)

200 300

G-TailvsTeff,10-3



Transfer Efficiency® P, RUTS5X~
INFGA—URFEELRT 5.
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Transfer efficiency is a
ratio of t.! to 1./2, which

is the same as T,,/T
]_;ail ~ TEtail
T, 7, /2
— })trns _ tazl tazl - T “
ntrns Pabs T /2( tall) ,z. /2
|
1+ CP, T (n, In) n

Monte Calro Simulation

C; numerical factor to
determine a transfer
efficiency depending on
B, R,, etc.
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T,/ T transfer efficiency
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Ref. S.Murakami, NF39(1999) pp.1165-1173
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Freq.(PSD) [kHz|

Energy(NPA Spectra) [keV]
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RSN - B ERREZEZNPAO R LEE1B T 58
B EDIRILF—EFGRIELRT HE/N—XMC
FOTHELXZIT-RFDLE(Lp ~0.55.L155.
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Series of orbit-following calculation was performed for R, =3.6[m]/B=-
0.5[T] by taking the launching point on the sight line of E//B-NPA to evaluate
the orbit averaged slowing-down time with the plasma parameters during
t=0.54-0.68|s].

Evaluated location of particles
inside the plasmas

Orbit averaged slowing-down time distribtion

L —
i ' ' ! ] of the particle passing through the NPA line of sig
i —m=— Particle Location | 0.025 r T T T T T ]
0.8 | - [ LHD/#31219 R =3.6[m]/B=0.5 [T}
I ' »n 0.02 t=0.58[s]]
5 o ; b ]
s 0.6 | . £0.015 [
© L
> ‘.\I—W\-/-—- 4 Py
© 3 [
S : ] §o001f
Y 0.4 | 3 : ]
i 1 > #0.005 [ ]
0.2 [ 1 N T Do e
I 0 0.2 0.4 0.6 0.8 1 1.2
<p>
................... P avg
0.55 0.6 0.65 0.7 0.75




Energy of NPA channel [keV]

Mirnov [a.u.]
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Ctr AU FITXLTH, PR FISTVIRDEILM
BRI T=, #31171, t=0.7~1.0s) at Bt=0.5T.

v'Increase was less significant
compared to the co-pariticles case.

—> Signals mainly drop with the
MHD-burst.

— Effect of drift-orbit difference
between co.- and ctr.- particles?

LHD#31171 at t=0.75
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9 : | ]
T 12] ]
(14 ! ]
X
=
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©
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Energy[keV]
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]

150
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50
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5 LHD#31171 at t=0.75
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RICKH->TERBAH XS,
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Since the magnetic field strength is weak, the orbit
deviation from the flux surface becomes large. The
counter-passing particle which passing the NPA line of
sight suffers this effect significantly. Large fraction of
the NPA Line of sight becomes the prompt loss region
for ctr.-rotating particles. This could be one of the
reason for the preference of the flux increase in the

rotational direction of the particles.

Co.-passing particle Ctr.-passing particle
R _=3.6[m]/B=-05[T]/E_ =150 [keV] R =3.6[m]/B=-05[TVE =150 [keV]
1.2 T .axl T TT T T ?am, p—p— I- 1.2 r ax t beam
L |- —— B L] i T v L} L T J>_
R - _ T 1T
_ 1 [ Trancation Limit of Calcualtion 4 10 - 1 [ Trancation Limit of Calcualtion | 11073
E -—------ §. %‘ T Lol L AL \)‘(\Jﬂf S
2 0.8f o 2 08[ ] “f ‘
29 [ 10* S ’S’ ‘é’ | -— 110
© 2 06 - ® S [ ; E
A © [ 5 A S 0.6 | E
Q 3 L o Q © [
vV o L vV > [
S 04f s O s 04l T
g i 4107 9o g [ J10°
© L 3 © L 3
K= I — a - 3
0.2 - g ~ 02 3
: .0 [
0 [ 1 n L L 1 . 10 Lowe] C L, L ) L 6
02 04 06 08 1 12 & Q=07 "0 o8 1720
p on the NPA Line of Sight p on the NPA Line of Sight

(p at the Launching Point of Orbit Calcualtion) (p at the Launching Point of Orbit Calcualtion)

[s] ajonued @yj jo awiy 8y

p
o ©o o o
o N B O ® 2N ¢

Example of co./ctr.-passing particle which
rotates on the NPA Line of Sight.

0.6

04l

3 3.2 3.4 3.6 3.8 4 4.2

-110*-810°-610°-410°-210"° 010°
Orbit Following Time [sec]
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Ref. shot#38325
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The right—hand side diverter region has
larger temperature rise than the left-hand side
region. This tendency agrees with the fast-ion
loss calculation by Prof. Watanabe.

The temperature gradient with MHD-burst

(4000[K/s]) is 80 times higher larger than that
without burst (50[K/s]).

LR =

shot#38127
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Energy [keV] (neutflx)

0.64

Q.60
time [s]

.56 058 a6z
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