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Overview of the UTST
experiment



Objectlve of the UTST Plasma

Merging BEss
Y technlque iﬁ

TS-3 Reconnection Device TS-4 ST/FRC Merging Device
(Hongo campus)

RF heating

&« _—technique UTST (Kashia apus)

NB injection
from AIST




Generating a High f ST

By magnetic reconnection, the magnetic field energy is converted to
the plasma kinetic energy, and the plasma 3 is increased up to 50%.
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Double Null Merging (DNM) Method
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At UTST, DNM start-up is performed by outer PF coils.



The UTST Plasma Merging Device
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Typical Discharge of the UTST Plasma

Washer gun is used for pre-ionization.

Gas (H,) Anode
ﬂ Cathode

Insulator Washers

Two main discharge scenarios.

a. DNM start-up discharge (PF).

5 b. DNM start-up + CS assist discharge
(PF + CS).

Seed plasma in a spiral
magnetic field.




a. PF discharge
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Plasma current up to 40 kA was obtained by DNM method, by using PF coils.



b. PF+CS discharge
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Plasma current reached 170 kA by using the CS colil to assist the
DNM start-up (PF) discharge.



Recent progress of the
UTST experiment
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1. Two-dimensional Pickup Colil Arrays
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Expansion of the digitizer made it possible to
measure all the 290 channels simultaneously.
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Improvement of the measurement

Precision of B, and B, measurement
has been improved.
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_a Results on PF dlscharge
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2. PF discharge + Acceleration colls
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By using acceleration coils on PF discharge, L T —
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3. Neutral Beam Injection
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Neutral Beam Injection

Test of the neutral beam device
and test injection into the UTST
device have been finished.

Higher density will be required

for effective results.
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Summary

* Plasma startup by double null merging method was
successfully observed in the UTST plasma merging experiment.
Plasma current up to 40 kA was achieved, and the merging of
magnetic surfaces was observed.

* With CS assist, plasma current reached 170 kA.
e By using Acceleration coils, current sheet was observed.

* Neutral beam injection has just started.

Future Works
* Pre-ionization at the upper region is needed for balancing STs.
e Power supplies to the coils will be increased.

e More diagnostics.
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