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interchange modes in this steady state thermonuclear fusion concept

High magnetic field for the mirrors, moderate field for

The Basic Idea
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Electrode

Maintaining supersonic rotation requires higher power
than Bremsstrahlung and charge exchange losses

?
Voltage Rotation needs to be maintained against dissipation

Dissipation ends up as heat: NM U Tonom=1V
Where Tpon=Urex+ 17y i+ 17 ; and Urieq= Urext Ur i+ 17,
and T,; ~ a/(p? vi) and T||.~ Ve ! exp[M¥/4]
— CMFX plasma : acylinder,a=0.25m,L=1m
- K.E.= ZI.0%with I =2 (r? + 1)
— D-D plasma at 0.5 keV
- n=1x10¥m3
— Total fusion power: 0.5 W.
— At low densities, well within M, < 1 constraint
for minimum power requirement.
— If¢ =100kV and B=0.5 T then
. :rot =11 kW
* Waremser =6 W
¢ Qs =5%x107°
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MHD Model

For a rotating plasmas in equilibrium and with collisions:
0

nM @t{+u-VU) =-Vp+jxB-naMy,u B-Vn =R-V (
n

Radial currents balance collisional losses Integrating and evaluating at R, and R,

(i x B), = juB = nMuiau, Matid _ . (Ria — Blﬁzud)ﬂz
MEnd 2C§

And assuming T = const:

Mirror without rotation Mirror with E, and rotation

Azimuthal currents balance thermal pressure:
(3 xB), =j.B=Vp,=nMu-Vu Let: M, =uvy/c,

CMEX will be the first superconducting, supersonic, rotating plasma experiment.
It builds on the results obtained from the Maryland Centrifugal Experiment (MCX). CMFX has
a wider range of experimental parameters.
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‘ ] P)\ld:t‘xp[ ’(l- 1)]
Taking only components parallel to B: PEnd 2 Rfi
B-Vp=B:(nMu-Vu)
And substituting: 1 = R0} 5‘,

Where R, = BudBrin.

Interchanges occur at sonic times;
To suppress interchanges: M, > 1

D-T Reactor Scenario

Suchthat  u-Vu= V(R0?/2)
Preliminary estimates show LCOE of ~$0.075/kWh for this scenario

(" Total fusion power: 243 MW.
Cylinder,a=1m,L=20m If o =20 MV and B=4T then 20T
. - D-T plasma at 13 keV < W...=06MW
MHD Sim ion - - v d
Simulations n = 5.5x101 m™3 Waremser = 0.3 MW
, ke Qsci = 258
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Simulations demonstrate centrifugal confinement

Mirror without rotation
Mirror with rotation

It is the second iteration and builds on the results obtained from the Maryland Centrifugal Experiment
(MCX). CMFX has a wider range of experimental parameters in density, field shape, and field strength, as

well as improved vacuum conditions. MCX achieved supersonic rotation and overcame (briefly) the critical
ionization velocity limit (CIV).
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Superconducting Mirror Coils

Magnets are aligned and ready to receive chamber and electrodes. Magnets tested individually at 3-T each.

45-50ms 5.0-55ms 55-6.0ms

250 Qs vs Applied Potential
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Ve at midplane = 50.9
x7'2=134.7 km/s

Pressure Angular Veloci
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