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REVERSED FIELD PINCH REACTOR 

ATTRACTIONS 

* HIGH POWER DENSITY 

* NON-SUPER CONDUCTING MAGNET COILS 

* OHMIC HEATING TO IGNITION 

DIFFICUL TIES 

* CLOSE-FITTING CONDUCTING SHELL 

* PULSED OPERATION 
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TOROIDALL Y CONFINED PLASMA 
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Modified Bessel function model 

of JIB vs plasma radius 
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Magnetic field (a) and current density (b) 

profUes vs plasma radius 
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MINIMUM ENERGY STATE 

OF TOROIDAL PLASMA 

9 



I 
(~ 

R F 

( .s) 

10 

( 



Electron 
Temperature 

Te keY 

0.1 

0.1 0.2 0.3 0.4 

Toroidal Current (MA) 

OHTE 
Scaling 

ZT -40M OATA POINTS (O-TI-2) ..... ~ ..... . 

HBTX1A (D-1I-3) 

ETA BETA IT (O-rr-6) 

Reversed Field Pinch Scaling showing the 
electron temperature increase with currcnt. 
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OHTE CONFINEMENT SCALING 

HBTX1A 
• 

o 0 
o 0 0 0 

o 

ZT - 40M ~p:: 0.18 

o 

~p = 0.3 

10 L-________ -L __________ ~ ________ ~ __________ ~ 

108 

Improvement of Te with cOllfinement (OIITE results O-·ll-l) 
including a point from ZT -40M and H13RX 1 A. 
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TYPICAL PARAMETERS OF RFP DEVICES 

ZT-40 OHTE HBTX-IA T)~II TPE-IRM PROPOSED REACTOR 
USA USA UK ITALY JAPAN 

minor radius, a(m) 0.2 0.19 0.24 0.125 0.09 0.5 1 

major radius, R(m) 1.14 1.24 0.8 0.65 0.5 2 5 

plasma current, I(MA) 0.34 0.5 0.2 0.10 0.14 2 10 

temperature, T(eV) 330 500 100 100 300 2000 10,000 

-3 density, n(m ) 8 xlO19 1 x1020 2 XlO19 5xI019 3XlO19 lx1020 IXl020 

confinement time, 0.7 0.2 0.05 0.1 0.05 10 1,000 
,(msec) 
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Oscillating field current-drive schematic . 
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CONDUCTING SHELL 

How close? 

How thick? 

How continuous? 
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