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Steps for LM Divertor Development

OUTPUT

Phase |

Pop Experiment
for understanding
LM feature

Including MHD
effect on CFD
Calculation

Applying MHD
power generation

s D=5HU UNIVERSITY EXPERIMENT WITH
STEADY-STATE SPHERICAL TOKAMAK

Phase Il

Investigating LM
behavior to
plasma Induced
heat and particle
loads

Including thermal
effect on MHD-
CFD Calculation

Dinamo Effect on
the Earth

Advanced Fusion Research Center

Phase Il

Installation of LM
divertor on
QUEST

Design work for

QUEST divertor

using MHD-CFD
Calculation

Contribution to
Nuclear Fusion
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Phase I: Basic Physics experiment is on-going

Time: 0.000 s
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Phase II: The preliminary experimental plan for installation of liquid

metal divertor on QUEST.
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Phase lll: Computational fulid dynamics is useful to evaluate liquid

metal behaviour. Especially sprashing and contamination.

Experiment in Computer
QUEST Simulation
1.5 I_ :| | |:| o J Develop a liquid metal flow
I— solver for investigation of
1.0 - MAGLIMD.
by
0.5 00| ]
ot Hl’z]a.nada, Hu, Al Salami,
E00 | Shimada, E@j ot al
N et al

Collaboration

Liquid metal
conditioner

5e0. 00

M. Shimada and K. Hanada“Conceptual Design of Magnetically-Guided

Liquif ' UEST” Proc. Plasma Conference (2017) 22P-101.
—@MTQ ( ) Advanced Fusion Research Center [r—

— D=5HU UNIVERSITY EXPERIMENT
‘ STEADY-STATE SPHERICAL TOKAMAK
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O-X-B EBW experiments
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heating effect are observed in over-
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Non-inductive high / jand n , plasma ramp-up for NBI

For NBI, relatively high /,~ 100 kA and

high n . ~10® m™ are needed. ( if possible with
. : 2 .
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Non-inductive plasma ramp-up with bulk heating
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28 GHz 2 MW dual-frequency gyrotron

Steady State Operation

Water-cooled WG line 2" 2o

_ Output power 2 MW 0.4 MW

(/- Pulse width 3s CW
Output efficiency 50% (with CPD)
Beam voltage 80 kV 70 kV
Beam current 70 A 20A
MIG Triode
Cavity mode TEs s
Output mode Gaussian like
Output window Sapphire double disk
Collector Depressed collector

Sweeping coils

CHI electrodes NSTX:CHI+ECH+FW IGBT switching system for double swing OH
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Development of over-MW gyrotrons for
fusion at 14 GHz to sub-THz frequencies

T. Kariyal, T. Imail, R. Minamil, K. Sakamotolf, Y. Odal, R. Ikedaf,

T. Shimozumal], S. Kubol, H. Ideif, T. Numakural, K. Tsumural, Y. Ebashil,

M. Okadal, Y. Nakashimal, Y. Yoshimuraf], H. Takahashif, S. Itof,

K. Hanadaf, K. Nagasakif, M. Onof, T. Eguchif and Y. Mitsunakal
Large-sized plasma with bulk electron heating

(8.56GHz)
Synergetic heating with 28 GHz-wave
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