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Long Term Perspectives for Fusion Research in Reversed Field Pinches
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Abstract

The Reversed Field Pinchid RFP) has been believed to be dominated by anomalous transport due to strong
magnetic fluctuations as with other low safety factor systems. However, for the last decade, RFP research
has achieved significant progress in understanding its confinement physics. As a result, suppresion of the
dynamo-induced fluctuations by controlling the current density profile has realized remarkable improvements
in energy confinement time. Issues for near-term RFP research on the part of fusion programs includes ac-
tive plasma control for confimenent improvement, stable operation for durations far exceeding the field pene-
tration time of the conducting shell, heat and particle control, and possible optimization of the RFP configu-

ration. Long term perspectives are also discussed.
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Fig. 1 Schematic drawing of (a) g profiles in the tokamak and the
RFP, along with unstable trial functions for the resonant
surface (b) rs <rg and (c) rs>ro.
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Fig. 2 Dimension of presently operating RFPs, together with that
of TITAN RFP fusion reactor.

doddddoooooo 1imoooooooooooo
000000000 DoDOoOOoIrFTESD 0000 STE-
podooooooOsIiPlO0MATRAS OO OO
STPI3MOOOOOREPUTEHIOOOOOOOOOOOO
OO RFPOOODOOODODOODOODOOOODOO
MMM oooooboooobobooooooooo
0 Fig20000O
gm MHDODOODOOODOODOOOODOODbODbDODOO
0m oooddddooooooooooooo
goobddddddddooooooooouo o
goddddddoooooooooooooooo
00000o0oo0oooboooooooboon-g00d
goooooobooboooo0o0U0ORFPOOOOOOOO
dododddddoooooooooooooooooo
Jdoddddddoooooooooooooooo
RFPOOD0ODOO0OOOOO0ODODODODODOOOOOOO
doddddooooooooooooooooooo
gooboooboobooboobooouboo
dbdgbOooboboobboobooboboobg
Jdodddddooooooooooooooooooo
00O 000 Connor-Taylodl CTO MMOOORFPO OO
dooooooooomoooboOOobDOoooobooo
000000000000 00Diamond-An-Carreras
ODACO OO ODOoOoOOoOoDobOOoOobooOooobooo
gooooao

o ~a’Z 8 (/N2 [ ooo

T



ooooooooobooo Omoodoo

o ~ a19/1220;7/1255/2(I/N)2/312/3 oon

000 ZgOOOOOOOUOOBOOOODOOOOOO
gdoo0oO0oOoOoOoOoOoOOOOO/DOODOODOODOOO
Oo0o0o0oO0oO0oO0oONODOODOODOOO
MbOo0RFPOOODOODOOOODODOOO
ORFPOODOOTITANOOOCTODUODOORD
R/a=39/06 0010178 MAD 50000 O Z4=1690
I/NO17x 10°¥“ AOmO000 rz0069s000000
Mo oogbo RFrPOUODODODODOOODOOO
OcTUUooooodddrg300O0OmoooooOon
gboobooooooboboboboobooogoDoo
obooocrogbobooooobboooooDbono
gboboooooobobOoRFPOOOe OOOO
ctioioobobooomoboboooomo M
ocrogobboooboboooooooopoooonoo
oon
Um oooooooboobooboboo
goooooooboooobcrtooooooooog
gboobooooooobobobobooooOon RRP
gbobooooboobobobobooobooboobo
gooUooooOooooooUoooopoooooo S
gbooboooobooboboboboobooogoog
000 OHTEMM TPE-1IRM18ITIM MSTIIM RFX
UM TAMO STP-3NIIM TPE-RXICO O O OO
gomMHDOOODOODOOOOOOOOOODOODO

1000 T T T i
100 + : TITAN]
— 10 ¢ E
)
£ MS
w
- 1F ZT-40M RFXTPE'RX -
TPE-1RM20 HBTX-1B
oHTE @ @ TPE-1RM15
0.1 HPE:1RM : E
n B
'@ ZT-P
0.01 L L L L
0.001 0.01 0.1 1 10 100

a2 |3/2 (I/N)S/Z [m2 MA1.5 (1020 A m)1.5]

Fig. 3 Energy confinement time in RFPs compared with the
Connor-Taylor scaling of constant f3p.
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magnetic fluctuations.
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Fig. 4 A schematic diagram for fusion research issues in the
RFP.
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