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Particle Refueling into a Field-Reversed Configuration Plasma by a Magnetized Plasmoid Injection
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Abstract: Recently, a field-reversed configuration (FRC) device developed at Tri Alpha Energy has achieved 10 ms of discharge

duration by application of neutral beam injection (NBI). In the TAE’s FRC operation, the energy input by NBI is just about equal to

the system’s energy loss, leaving the particles overall deficiency. Thus a particle refueling system is needed for long-lived FRCs, and

we have developed a magnetized plasmoid injector for this purpose. The typical plasmoid parameters are as follows: average
velocity ~100 km/s, particle number 0.1 — 1.0x10", and electron temperature 20 — 40 eV. To refuel particles into the FRC, the kinetic

energy density of the penetrated plasmoid must be higher than 4 kJ/m’, which is equal to the magnetic field energy density that

surrounds the FRC. The resulting kinetic energy density of inject compact toroids was over 20 kJ/m’. Thus, the plasmoid can reach
and collide with the FRC. The first result of successful refueling of FRC is reported.

1. 1ZCHIT

FRERAIZ @B (777 A~ OBV T/ BRUET) ~>
07) Z= A 3 2 W% W B {2 ( Field-Reversed
Configuration: FRC) 7' J X~ (JiBNEARCE Jit S 73 A
Rz s, ZORMMERRFHIIRE~ 1 7 e
EThotz. LinL, iR KD FRC %{E THh 5 C-2U
FEENT Ko THEAZHMERFIRERIZY 10 ms 2Rk L7 2 & C
M) FRC (T X DA O ATREME S FE H Shuihd T
W5,

Figure 1 |Z FRC Ohif4H %K% 7~d". C-2U FRC Oki+
X, 1ms MICBEZ 10% LT L ERDLND. £
AL, RWReRIBREY 2 AT 2 72 DITIE, R R 23
BERAR T D, ZORFHFEOFIEL LT, EHES
NIZERD T T XA~ D NGB FHET, BWRIFLT T
A= DWHIN 2 WBL T T XA RAFZERAL, B
FaMDTNDHE ZoFETIE, 100 km/s LL I
HWINTwilb 77 X5 FEARTHZ LT, FLS

— 25 .
=} —— # Particles
% 2.0 —— Loss rate: 2.5x10' #/ms -
3 15}
§
c 10}
o
o
£ 057
&
0 . . ‘ .
0 1 2 3 4 5

time (ms)

Figure 1. Time evolution of typical FRC’s particle
inventory in the C-2U device.
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Figure 2. Schematic view of the developed magnetized

coaxial plasma gun.
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Figure 3. Installation of the MCPG on the C-2U

confinement vessel.
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Figure 4. Comparison of the particle number between
with and without magnetized plasmoid injection into
FRC.
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