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A magnetic field of 0.0876 T is needed for ECH
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The 0.1-T magnetic field is sufficient to confine 10-eV Ar
lon
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V=rw —mv? = kT w=— r=

Larmor radius in mm @ B=0.1T:

H(1g/mo|e D(Zg/mole T(Sg/mole He(4g/mo|e Ar(40g/m0Ie

10 4.6 6.5 7.9 9.1 28.9
100 14.4 20.4 25.0 28.9 91.3
1000 45.6 64.5 79.1 91.3 288.7

e The Larmor radius of 1-keV electron @ B=0.1 T is 1.1 mm. Electrons are
confined in our system.

e Ar will be used.




The magnetic field energy of the toroidal field is ~100 J
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A pulsed-power system is capable of providing a high-
power output
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Trigatron will be used as the controlled-spark gap switch
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A slow trigger pulse generator was built using a ignition
coil for cars
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The controlled spark-gap switch
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A simple pulsed-power system is a RLC circuit
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Pulse-forming network (PFN)
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Different type of PFN
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The current output of a LC circuit is a basis of Fourier

series
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A trapezoidal wave can be expressed by Fourier series

(Guillemin’s method)
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The required inductance and capacitance are obtained
by comparing LC output with the Fourier series
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A trapezoidal current output can be generated using
Guillemin’s pulse-forming networks
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Fourier components of t=1 ms, a=0.1
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Coils with 8 turns and a PFN charged to 1 kV will be
used

------

L(uH) 1017 1165 157.1 271.8 915.0 17.7 %
C(uF) 996.6 96.6 258 7.6 1.4

2.5 1 L(uH) 1017 1165 157.1 271.8 9150 0.6 17.7 %
C(uF) 990 100 25 10 1

2.5 1  L(uH) 864 86.4 135 2646 9126 0.6 17.7 %
C(uF) 990 100 25 75 1.5

2.5 1 L(uH) 864 126 131 253 907 0.6 17.7 %

C(uF) 990 100 25 7.5 1.5

/ i, ~ 5000
A; = 5400 + 25% nH

Reality L= A N2
— 4L

T
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A square pulse with a flat top
generated

of 2.5 kA can be

e Case 1: (L-theory, C-theory)
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A simple PFN with constant C and L in all stages can

also be used
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The energy coupling efficiency is lower using the
simple PFN
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Only 4.4 % of the energy is transferred to magnetic energy.
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Time sequence
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Instabilities occur in a cylindrical plasma column

e Sausage instability: * Kink instability:

Fig. 4.6. Screw pinch geometry.
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A plasma current of ~ 2 kA is needed

‘ | Ro.

Ry ~ 10 cm
a~5cm
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Plasma current will be generated by the Grad-B drift
and the Curvature drift current
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A vertical field B, of 12 G with a curvature of 5cm is
needed to generate the required plasma current

e ForP=101Torr =13 Pa=13 N/m? Ro ~ 10 cm
” 1a a~5cm
- = =3.1x102'm3 Rc~5cm
T T4 1x1021 " ‘ T
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The prospective system design

(1) Vertical field coil (VF coil): B,=12 G w/ curvature of 5 cm.

(2) Pulse forming network for driving VF coil: ? kA.

(3) Rogowski coil for measuring plasma current: I, = 2 KA.

(4) Triple probe for measuring Plasma characteristics: Te~1 eV, n, ~ 101° m-3.

Vertical-field coils

Tolkamak / 1 kKW, 2.45 GHz
plasma \ ' Magnetron

N

- { 3
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Current measurement using Rogowski coil
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The flux through the Rogowski coil is a weak function

of the position of the current
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The Rogowski coil is self-integrated if the self
iInductance of the Rogowski coil is very large
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A big loop along the big radius of the Rogowski coil is
needed to cancelled the flux contributed by the current

that doesn’t pass through the coll @
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The Rogowski coil we built can measure current to

more than 100 kA of current
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The Rogowski coil needs to wrap around the plasma
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