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O-X-B Ray tracing [ Optimum Case ]

QUEST Advanced Fusion Research Center —

Electromagnetic waves Electrostatic wave
[O/X mode] ' [B mode]
/ ny=2x108m3, T7,=100eV, total current: 20kA \
0_5 IIIIIIII T T ; T T T T T T T T T T T T T T T T T T T
1 102 L [ in perpendicular to field ]
s | N,
B Tp T
= = N//
)
.E. 00 .2 102 [ [inparallel to field ]
> =
Magnetic field Qg .
Plasma Current : § 104 L
j ] Cutoff -
(0.5 [1oroidal Cross Section : L S
0.0 05 10 06 07 08 09 10
x [m] R [m]




Conceptual Design [ Phased-array Antenna System |
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Radiation Field Profiles from Prototype Antenna
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CW [4x2] Antenna Development
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Radiation Field from CW [4x2] Antenna
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CW [4x4] Antenna Development
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Radiation Field from CW [4x4] Antenna
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Multiple Ray Tracing Analysis
including non-optimum cases
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0-X-B Mode Conversion in non-optimum case
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[4x2] Antenna Multiple Ray Tracing
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Change of N, sign along propagation
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Phase and Group Velocity Evolutions of EBW
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Antenna Z position
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QUEST Experiments:

Non-inductive Plasma Current Startup
and Sustainment



Non-inductive current startup and sustainment [ 7,~12 kA |
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* The vertical magnetic field B, with two pairs of the poloidal magnetic coils (PFC1-7/2-6) was

ramped up to about 3 mT.

* The plasma current was ramped up along the B, evolution, but the discharge was terminated
due to the recycling enhancement or the increment of the Ha intensity.



Reconstructed flux surfaces
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Long pulse Divertor Configuration
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Current Drive Window
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in High Density Region

Ne discharge was also conducted to attain
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Future Plan [2012- ]

High Density Operation with High Power RF




[2011] Future Plan for High Density Operation with High Power RF
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Bandwidth (-1 dB) >50 MHz
Efficiency >41 %

HV Power Supply for 170 GHz Gyrotron in TRIAM-1M tokamak is available for the Klystron.

[70kV - 25A]



[2011-12] Future Plan for High Density Operation
with High Frequency | 28GHz |
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Installation of Antenna System to QUEST

High Power Test of Antenna Performance
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High Power Test of [4x2] CW Antenna
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Antenna Center
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Antenna Center
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Sumary
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The phased-array antenna system for Electron Cyclotron/Bernstein Wave Heating
and Current Drive experiments has been developed in the QUEST. The antenna
was designed to excite a pure O-mode wave in the oblique injection for the O-X-B
mode conversion experiments, and its good performances were confirmed

at a low power level.

The plasma current (< ~15kA) with an aspect ratio of 1.5 was started up and
sustained by only RF injection in the low-density operations. The long pulse
discharge of 10 kA was also attained for 37 s.

The new density window to sustain the plasma current was observed in the
high-density plasmas. The single-null divertor configuration with the high
plasma current (<~25kA) was attained in the 17 s plasma sustainment.

The high power antenna test has been begun in the QUEST. The absorber system
will be installed to demonstrate the plasma absorption in the high power test.
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