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Measurement of the Current Distribution in

JI-60 Plasma by He Beam

Nobuhiro NISHINOT Hirotaka KUBO, Yoshihike KOIDE
Akira SAKASAL, Tatsuo SUGIE and Hiroshi TAKEUCHI

Department of Large Tokamak Research
Naka Fusion Research Establishment
Japan Atomic Energy Research Institute

Naka-machi, Naka-gun, Ibaraki-ken
(Received Cctober 25, 1988)

The current distribution in a tokamak plasma concerns with plasma
confinement and MHD stabilization, moreover, this gives the helpful
information of the current drive technique by non-inductive method, for
example LHCD, necessary in a tokamak fusion reactor. However, it is
impossible to measure the current distribution directly, we have to
measure the poloidal magnetic field instead of this distribution.

We propose the poloidal field measurement in JT-60 by Zeeman effect
of line spectra from neutral He beam. When viewing perpendicular to the
magnetic field direction, the 7 components of the splitting lines are
polarized parallel to the field. The local field direction is determined
from the pelarization angle of the spectral line. A spatially resolved
measurement can be realiized by several detection systens.

When using the active beam apparatus (200 keV, 0.6A, 100 ms) as
probe beam of this system, the photon number and SN ratio are small in
case of the electron density being larger than 6x101% m=3 because of
beam attenuation,

The electron density is smaller than 6x10% =3 in LHCD experiments,
therefore it is able to measure the current distribution in JT-60.

However, the new method will be needed in high density plasma.

Keywords: He Beam, Current Distribution, Plasma, JT-60, Current Drive

Technique, Plasma Confinement, MHD Stabilization
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HL, COBREFME, 77 XvEEERESL LTRHODTHH07T, BIERHE (0.18) OfF
7S Xws85 4 —5 (Fic, ETEE) BELLTVAREER, b~ RE(U5ETFHEEN
B

8. & o)

JT-60 75 X=icBit 5 He & — £ 2FH L-EHRaAHR ZEHE LUic. ZOFEIRE
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®1 PhHFE—-L0EE

g He
| TR F < 200keV
omx | o
i A 0.18°
l’ 7N ANE ! 0.1 sec

x2 AERTLEOEER

p e k- e %
£xL X 20. 96
1/ 2#EHk =20. 96
DASANTY XA ~0. 6
1/4HER =20, 96
yLA4LvX (x3) >0. 96
¥77Y AN 0. 96
DN ~0., 4
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%3 T~ 60 OFARMYE TR S Nz 5000 AFEDHRA <7 b

WE (A) |

! [
E A 4 ! QT4 Fal—vary
i i
T | 2546.85 X2 4d 2D- 4f 2F°
T | 2540.02 x2 a?D - z 3F
Ti II 2535.88 X2 b 4F - y 4pe
Ti II . 2534.64 X2 b 4F - y “D®
Ti I | 5064.65 a 3F - z 3¢
Ti IT 2531.27 X2 | b 4F - y 4D®
¢ IV | 2529.98 X2 | Af 2F? - 5g 2
Ti 111 | 2527.80 X2 a 3D - z 3F°
Ti 11 2525.62 X2 b 4F - y 4p®
LT IT | 2524.86 X2 b 4F - y 4pe
Ti 1 5039.96 ! a °F - z 3¢
Ti 1 5036. 46 b 3R - y 3G
LOTi I 5035.91 b 3F - g 3G9
E Ti I11 2516.01 X2 | a 3D® - z 2p°
bOTi T 5014.277 ? a F - y 5GP
o | s011.185 | aep - g ape
} Ti 1 | 5007. 209 § a SF - y °G®
{
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Tokamak Plasma

toroidal
B direction
magnetic surface

Y normal
P X

\% ]
%\i o components

T components

magnetic surfoce

X oxis parallel to toroidal direction
Y axis paralle! to poloidal direction

The unshifted component (T} of a normal Zeemen
triplet is polarized parallel to the magnetic field B
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__154_



JAERI-M 88-229

Active Beam
- Apparatus
Beam
Energy 200keV

' | Current 3.5A
Species He

X2 JT—60 ZEEBRFRIEE, HIEREDOUERR
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200 keV
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-1 26
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=0.18
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51.49mm

02+

-80 -60-40 -20 0 20 40 60 80
r {(mm)
Intensity Profile of He Beam
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He

3m 3m
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Te (0) (keV)
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Tokamak Plds'mo
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B —toroidal field
p B,
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Y Y
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fHek  MEERRZE DO N

RS A A F R - o & %, ZLWEHEOEREON &MV ICEBERYE LIOLPREI 24
BIPOARHLTWEET S, TNFNONXOEEEEAE,, E(£45L, xHROERTE. &
v HEORS Ey i,

E,~FE. cos(wt+ 0 )+ E, cos §# sinwt 1-1v
Ey=E. sin(@t + )+ E, sin § sinwt (1-2)

LEDhENS, KB, SEO2FCHATIOT, XHRDKRE I« &y ARDOEEIL, &,
MAERONT vyt d b

I,=E.?/ 2+E*? cos §° (1-3)
I,=E.2/ 2+E* sin f#* (1-4)

L h, COHORMY FOREME ., T,

tanﬁm:(:[y/:[x)uz (1”5)

P A

BHERLLItORBEEBRE COXDBORFALETE L, BV I Ef=1 1 aThEHS,
tan?f , —(sinf? +a/2)/(cos B2 +a/2) (1-6)

s, BEb, OBERED B Thid, 0 oRKTH LN,
dfl,,/dB=cos §sin 8/ ((cos B2 +a/2) (sin Pz +a/2};"*

1B, BNEANETL &L, BEXESE YERSONBLEEECHEZEEICRET S0
LB, O ~45ETHD, dfL,/d0~1/(1+a) b,



