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Review of the History of Experiments in the JFT-2M Tokamak for 21 Years
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A series of experimental programs on the JAERI Fusion Torus-2M (JFT-2M) was completed in March, 2004.
In the two decades of experimental operation since the first plasma on April 27,1983, many significant results lead-
ing the fusion energy research and plasma physics have been produced in researches on high confinement mode
(H-mode), heating and current drive, advanced plasma control, compatibility of low activation ferritic steel with im-
proved confinement mode, etc. Among these results, some selected important results are presented.
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Fig.1 Dependence of power threshold for H-mode on GAPOUT
which meansthe distance betweenthe outer plasmasurface
and the outer movable limiter. Open symbols show "L-mode
discharges ('L")" and closed symbols show "L-mode phase
justbefore L-H transition ('LH") or dithering phase to H-mode
('LD"), or dithering phase ('D")".
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Fig. 2 Radial electric field structure for the OH phase, L-mode and
H-mode. The separatrix is located at ds =0 and the negative
value means the position inside the separatrix.
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Fig. 3 (a)Open and (b) closed divertor in JFT-2M. Divertor throat
region of the closed divrtor is expanded in (c), showing a
width of the divertor throat d, and e-folding length of the par-
ticle flux on the divertor plate 4.
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(a) EML Coil Set
N: even or odd
M: high or low

any

(b) Ladder Coil Set
N:1,20r3
M:5o0r 10

(c) Saddle Coil Set
N:0,1or2
M:2

Fig. 4 Three different ergodic coil sets are installed on the
JFT-2M tokamak. (a)The "EML" coil set. For the poloidal
mode, itis possible to change its connection to high-M (large
intensity at high poloidal mode number m of about 11
at the plasma edge) or low-M (large intensity at poloidal
mode number m of about 5 at the plasma edge). For the
toroidal mode, the even-N or odd-N can be selected. (b)The
"Ladder" coil set. The M=5 or 10 and N=1, 2 or 3 can be
selected. (c)The "Saddle" coil set. The M=2 and N=0, 1
or 2 can be selected. The Ladder and Saddle coil sets are
installed inside the vacuum vessel. The uppercase-letter
M or N is the poloidal or toroidal mode number of the con-
nection for the three coil sets, respectively. Even though
M/N connection has peak m/n component, ithas many other
small poloidal and toroidal components together.
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Fig. 5 Normalized current (Ip / aBr) vs toroidal beta (1) for plas-
mas before (hatched region) and after (filled circles) intro-
duction of the ferritic steel in JFT-2M, where Iy is the plasma
current, a is the averaged minor-radius and B is the toroi-
dal magnetic field. A slope of the plot shows a value of nor-
malized beta (8n). Compatibility of the ferritic wall with high
B~ plasma was demonstrated.
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