FESAC 5 Year goals. Make preliminary determination of the
attractiveness of the Spherical Torus, Reversed-Field Pinch, Sellarator.
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PPPL theory has an active program in ICC

.
o Stability of Field Reversed Configuration
e Merging Spheromaks

e Liquid Lithium walled tokamaks
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» we have established
contact with previous
work and substantially
extended it

» Configuration always
becomes unstable and
destroys in ~ 1@,




t=34

Fully kinetic-ion
simulation shows
much different
behavior

e Simulation starts out with
linear growing instability
with reduced growth rate

» However instability
saturates nonlinearly!

» Saturated state persists
with field reversal for >100
Alfven times

» Shows remarkable
agreement with
experimental datainn=0 .54
and n=1 diagnostic

» Tuszewski called special
attention to this at ICC 2000




Future Directions:
* We have applied for a follow-on contract to apply this to an experimental design

» Neutral beam or lon-beam injection may be able to maintain reversal
» Discussions and possible collaboration with Cornell lon Beam group
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» As central structure decays, the 2 spheromaks merge

» Provides a simple configuration for understanding
magnetic reconnection...similar to MRX experiment

» Could provide design basis for merging spheromak

formation of FRC experiment (SPRINT J. Breslau
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reconnection becomes
more Petschek-like with
greatly increased mass
outflow




0000 Reconnection rate scaling at ¥ = 0.1
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* lithium itself provides stability against
external kink mode

Future Directions:

» CDX-U experiments this starting this FY

» Contracts with ALPS/APEX on reactor
implications
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this and the CHI modeling 5
for NSTX 0 0.0

e This is eXpeCted to lead to O:C'@g.cc-o 0016 M35 (oS4 c-.oooa 0126 0044 .62 C.180 0195 0216

a much large modeling Axial Distance
contract with NASA

K. Sankaran
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TORQIDAL G FUNCTION POLOIDAL FLL IFLIH

TORQIDAL G FUMCTIOHN POLOIDAL FLUX IFLIH
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Flux surfaces are greatly modified by the CHI
currents, but TSC doesn't predict any closed field lines
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TSC currents and fluxes agree well with experimental data




« Strong driver for progress in plasma science




