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Study of Magnetic Shaping in a Shell-Less Hybrid Tokamak with Octopole
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Study of Magnetic Shaping in a Shell-Less Hybrid
Tokamak with Octopole (EPS, Prague, 1977)

Fig. 1., Minor cross section Fig., 2. An example of pnlnidnl-fiild‘
of HYBTOK I-a. d maasurensnta for the case of D-shaped

croas saction. Tha values of tha current

flowlng in CH. c Ind-C are 1.0 kA per one conductor, 5.1 kA and -0.18 ki,
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Fig. 3. Magnetic fiald configura~
ticn for the case of scquare croas
ssction. The values of tha current
flewing in EH' CJ and c,., are 1.7

kA per one conductor, 3.0 kA and
=0.04 kA, respectively, and the

plasma current iz =5,0 KA.

the poloidal angle indicated in Pig. 1.

are the time after the discharga firing,

rig, 4.

k]
L) L L -

Experimantal rasults of

the tima variation of tha poloidal

dlmtridution of tha radial ion £lux
1 -y

} to L. 8{deq,) is

= 50 Usec and tJ = 250 JUsme
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Electron and lon Energy Distribution Functions in Slide-Away Regime of
TRIAM-1 Tokamak (Jpn. J. Appl. Phys.)

Relaxation of lon Energy Spectrum Just after Turbulent Heating Pulse in
TRIAM-1 Tokamak (Jpn. J. Appl. Phys.)

High-Energy lon Tail Formation due to lon Acoustic Turbulence in the
TRIAM-1 Tokamak (RIAM Reports)

lon Energy Spectrum Just after the Application of Current Pulse for Turbulent
Heating in the TRIAM-1Tokamak (RIAM Reports)

Derivation of the Radial Profile of lon Temperature from the "Measured” Energy
Spectra of Charge-Exchanged Neutrals (RIAM Reports)

lon Temperature Measurement by Neutral Energy Analyzer in High-Field
Tokamak TRIAM-1 (RIAM Reports)
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lon Temperature Measurement by Neutral Energy Analyzer in
High-Field Tokamak TRIAM-1 (Rep. RIAM, 1980)
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Fig. 2

315

Cross-sectional view of neutral energy analyzer (NEA) in TRIAM-1.
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Relaxation of lon Energy Spectrum
Just after Turbulent Heating Pulse
in TRIAM-1 Tokamak (JJAP, 1982)
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Fig. 4. Temporal evolution of ion energy spectrum observed at
height z=—0.02m (under torus midplane). Minus sign of Fig, 5. Tempotal evolution of tail and bulk ion temperature ob-

charged voltage VT of fast condenser bank for turbulent heating

means current pulse of negative polarity,

heating is applied at time =5 ms.

served at z=-0.02 m. Toroidal current pulse for turbulent
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Acceptable Turbulent Heating for Large Tokamak
Devices (EPS, Aachen, 1983)
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Fig. 3 The relation between the central ion temperature and the current
ratio of double pulse in the case of same polarity (a) and opposite polarity

(b).
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Radiation (UV-IR) Measurements in the TRIAM-1

Tokamak (Rep. RIAM, 1981)

Radiation detector:
Si photodiode S$1337-16BQ

«— 15mm —

X

Gv-1

Turbulent heating
/A \‘\
’f \\

2 3
Electrons {—=———=>| lons

0% 5%
ﬂ(ssm us%)ﬂ \

[+]
Pohmic %
(0 5%

I Rediation I conduction Conduction Charge-eéxchange

' Loss _,I and and Loss
Convection Convection

Fig. 3 The energy balance in the TRIAM-1 tokamak. The

percentage in bracket is not measured but calculat_ed:
20 95 is estimated from the classical theory of equipar-
tition and 65¢% and 159 are estimated as the residual
loss.

Fig. 8.
the radiation loss.
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The schematic diagram of the TRIAM-1 tokamak and the apparatus for measuring 21
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Current profile control experiments in the LHCD plasma on
TRIAM—-1M (Nucl. Fusion)
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SHICERE
Magnetic Analysis of Ohmic Discharges in the Superconducting Tokamak
TRIAM-1M (Nucl. Fusion, 1996) ER6E VUV, EFR7E - SyaRyT
Experiments on Steady—State Tokamak Discharge by LHCD in TRIAM-1M
(IAEA, Washington, D.C., 1989) FRE LA - PIN. ERE3E VUV

TRIAM-1M DCTaAI/LAEEaC L DR E{EEHE Y

TRIAM-IMORAA S JLEIGOA JLIE h ERBEEIEY

Steady State Current Drive by Lower Hybrid Wave in TRIAM-1M
Tokamak (IAEA, Nice, 1988)

Initial Operation of the High Field Superconducting Tokamak
TRIAM-1M (IAEA, Kyoto)
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High-Field Tokamak TRIAM-1M with Superconducting
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Magnetic Analysis of Ohmic Discharges in the Superconducting
Tokamak TRIAM-1M (Nucl. Fusion, 1996)
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FIG. 2. Typical weveform of TRIAM-1M ohmic discharge

of this experimental series.
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FIG. 6. Comparison of plasma surfaces obtained by the
FITEQ and SHP codes. For the SHP code, the surface is
shown by full circles, Bp-+1;/2 = 0.94, the vertical field is
—3.06 x 107% T and ny = —6.29. For the FITEQ code,
the surface is shown by plus signs, fp +1:/2 = 0.98, the
vertical field is —3.02 x 10 T end ny = —6.25.2§
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Steady State Current Drive by Lower Hybrid
Wave in TRIAM-1M Tokamak (IAEA, Nice, 1988)
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FIG. 1. Oscillograms of long duration discharges with and without gas feed control. Full and dashed
lines indicate cases with and without gas feed control, respectively: (a) plasma current, loop voltage
and OH coil current waveforms during ramp-up stage; (b) overall waveforms of plasma current, line
average density and Shafranov parameter; (c) time variation of H, line intensities. An RF power of

23 kW was injected into the target OH plasma. The parameter A (= 3, + (/2 — 1) was measured by
magnetic probes.,
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Current profile control experiments in the LHCD plasma on TRIAM—-1M
(Nucl. Fusion)

ER124F US-Japan Workshop on RF Physics (Princeton Univ., 2000)
ERR115E Us—Japan Workshop on RF Heating and Current Drive (Kyoto, 1999)
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Magnetic Analysis of Ohmic Discharges in the Superconducting Tokamak TRIAM-1M
(Nucl. Fusion)

ER65E US-Japan Workshop on RF Heating and Current Drive (MIT, 1994)

SERL6E US-Japan Workshop on RF Heating Technology (JAERI, 1994)

65 US-Japan Workshop on Plasma Profile Control (JAERI, 1994)

SERS4E International Workshop on Steady—State Tokamaks (PPPL, 1993)
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Experiments on Steady—State Tokamak Discharge by LHCD in TRIAM-1M (IAEA,
Washington, D.C.)
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Steady State Current Drive by Lower Hybrid Wave in TRIAM—1M Tokamak
(IAEA, Nice)

Initial Operation of the High Field Superconducting Tokamak TRIAM—-1M
(IAEA, Kyoto)
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Current profile control experiments in the LHCD plasma
on TRIAM-1M (Nucl. Fusion, 2002)
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Figure 6. Equivalent circuit model of superposition of RF waves for current
drive.
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Current profile control experiments in the LHCD plasma on TRIAM—1M (Nucl. Fusion)
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Magnetic Analysis of Ohmic Discharges in the Superconducting Tokamak TRIAM—1M (Nucl. Fusion)
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Plasma Shape Reconstruction of Spherical Tokamak
Using CCS method (JPFR, 2007)
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Plasma current ramp-up experiments in QUEST
(JPFR, 2010)
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Fig. 1. Plasma current evoliution in QUEST at B,=0.14 T with
the one turn cancellation coil. Left column shows I.,=8 kA
(#1932 ) and right one I.5=5 kA (#1966 ). (a) Plasma current,
(D) CS (or OH) current, (c¢) PF26 vertical shaping coil current
(Npps=72 turns) and set value, (d) PF17 vertical field coil
current.
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Fig. 1. RF-startup, ramp-up and sustained divertor plasma on QUEST. Ip: plasma
current, PF4: center solenoid coil, PF17: vertical field coil with negative n-index,
PF26: vertical field coil with positive n-index, PF35-1: inner divertor coil, and PF35-
2: outer divertor coil.
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Fig. 2. Plasma equilibrium solution fitted assuming all plasma current is flowing in
the inside of the LCFS within the isotropic pressure profile by EFIT code. Red and
blue contours: poloidal flux function, green contours: current density.
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Analysis of plasma equilibrium based on orbit-driven
current density profile in steady-state plasma on QUEST
(FED, 2016)
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Fig. 3. Plasma equilibrium solution fitted assuming open-field plasma current is
expressed by current in in-vessel poloidal field coil of six windings in the outside of
the LCFS: (1.2, £0.05), (1.1, £0.3), (1.0, £0.4). Red and blue contours: poloidal flux
function, green contours: current density.

Fig. 11. Plasma equilibrium reconstruction and current profile by J-EFIT code. Broad
and hollow current profile is assumed: a. = 1/3, «g =3/4.
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Study of Matrix Converter as a Current —Controlled
Power Supply in QUEST Tokamak (JPFR, 2011)
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Matrix Converter
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