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Collaboration Research

Recent Researches and Studies

1. Iron-core bias coil to make a 
stationary bias field and improve 
CT performance

2. Pre-ionization system to reduce 
initial neutral gas

3. CT’s behavior in the magnetic field
4. CT collision and merging 

experiment

Compact Toroid (CT) Injector

Typical CT formation process by MCPG. (a) Gas inlet (b) apply high-voltage to
generate the plasma (c) accelerated plasma is captured by bias filed and eject a
magnetized plasmoid
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Schematic view of our CT injector
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Developed CT Injector and Test Stand

CT injector

Measurement tube:
Velocity, Density, Temperature

Glass tube:
Behavior of CT

Test stand for CT injector

CT collision and merging experiment in 2017

Axial field coil Transverse field coil

Table. Comparison of plasma parameters between FRC and CT
Particles 
(×1019)

Temperature 
(eV)

Poloidal flux 
(mWb)

Energy 
(kJ)

FRC 1.0 – 1.5 600 – 800 5 – 7 5 – 7

CT 0.5 – 1.0 20 – 30
(electron) 0.4 0.1 – 0.3
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Results of CT injection
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Change in FRC parameters by CT Injection

CT injected at t=1, 2.25 ms

(a) Time evolution of the 
electron density 
distribution using 
Abel inversion 
technique. 

(b) Time slice of the 
density distribution 
at t=0.9 ms (Dotted 
line) and t=1.5 ms
(Solid line).

(c) Total particle 
inventory of C-2U 
FRC

(d) Time evolution of the 
D! emission by CT 
injection. 
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• Integral partnership 
(started 2012)

• Development of a 
compact toroid (CT) 
injector for FRC particle 
refueling

• *MOU research 
cooperation 
(started 2014)

Installation of CT Injector

End-view of the C-2U vessel

CT injector 2

CT injector 1

FRC
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CTI test stand in 2014


