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Transition phenomena from reversed field pinch
with ohmic heating current drive to low q spherical tokamak
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Reversed field pinch (RFP) plasmas have been formed in a TS-3 device and an ohmic
heating current drive was applied to support the plasma. In such condition, it was found
that the direction of the toroidal field induced by the plasma current naturally inversed.
A magnetic structure was finally formed like the spherical tokamak (ST) in which the
direction of the toridal field induced by the plasma current is the same as the field generated
by the external coil. To understand the dynamical change of the magnetic structure in
this process, the toroidal field distributions, safety factor profiles and the profiles of plasma
pressure are shown. All of these results indicate the transition phenomena of the magnetic
structure from RFP to low q ST. This phenomenon is also consistent with the latest report
from another organization (Himeji Institute of Technology).

Key Words: Reversed filed pinch, spherical tokamak, ohmic heating, Taylor relaxation,
dynamo.
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Fig. 1  Shape comparison between conven-
tional tokamak and ST.
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Fig. 2 Classification of ST and CT by mag-
netic configuration.

NI | -El ectronic Library Service



The Japan Society Applied El ectronmagnetics and Mechanics

HAAEM %45k

Vol. 10, No. 2 (2002)

72, A7x0vvy 7 & FRCIZEBIAERIA Vi
WIIZEKE LB A EIRTE, Tk b—5 R0
ANEYTEE L WELS & ) fBLIIFA B T B
ZEWIRE SN, EEEOHELLERTH 5.
INFETOMZEICLIUL, 7T X<IERTD q A
q> 3D M2 CRADHRVAT, SRR
ERETHIZODIAANHIWETHLDITIL, q< 1
DD FATIIRE L LTHET SN E CiAOMRED
ESHUEE SNAUTREFEMEIEN /IR % 5 & DR
AN TWD, T EDDH, FETIZAUTIZE:
qfED (bbb, UUTIEHIRTRERIC L %) BALA
HHRUCBNTARLEE =B LT Likotie ik
EVANICEANBOIEISED STV 5,

3 FERRECRER

3.1 FEEE

Fig.3 1277 A~<HiEH UiADEEE TS-3 OHERK
ZNY. BEZERZHIER 960 mm, EE 750 mm D
AT v L ZABOMERIT, 2=0 mm DL ATFREIC
EAXFRC 8 3F 16 KT OOMEBEEBREAL THD,
CNHDOMEE RO A FVEFRFEET 1)V (PF Coil)
& B haA SIVERDHIE - BRENC L D EEZOD
7T X< % FIRHCERRRETH D, 77 XERDFE
HNZDWTIIIHK [5] 2SI N2V, & En/e T
5X7it, 7IAXTD oA FVERDEE L PF 2
ANZEFNS FOA FNVEMOEFTOME Z#ia & &
THIETTIATE AL NVHPMEIKFKHERIZLD
vy, AT HLISTRE AR L S, o0
7T XTI O%R EEDLY (R IAs v a
V) B0 TH—DOT T ATHERIND., El SN
7277 A3 L & B2 2=0 mm DHLLAFRET
ITHE, HRL TV, 2B, AT ERDL
) B EDT T X2EEIT> TBLHT, FrllokE
BBROAREHWTHE—~DT I A2 AL, FOx3Fk
HIZH LB ST 5,

CDFRIZ LT T AR CaAOBSL & T 5
—EOBIET, b—F A1)V (458 b O A SRR
BT A V) ITRNAEROMERLKE SIZL DETE
THBEL/- ST, A7 07y 2 RFP LR EDEIES
T XS CAORL AR T HZ ENTEL, §
bbb, b—J A3 IVERD I;.=35 KATRETS
T AIERDT q B 3 FED ST %, I;.=0 kA
ETAHAIETRA72OR Y I %, Lije=—3.5 kA £

External
Field Cof

) Midptane
Equilibrium Field Coil Michelson  (z=0) Poloidal Field Col

Interferometer /——

A
Disch
Electyod

Mach-Zehnder
Interferometer

— N Magnstic
- ~ Probe Array

i =
\Monochrometer (Hg Line)

Configuration of TS-3 device.

Electrostatic Probe

Fig. 3

Plasma Current
(Toroidat direction)

N

Y
) o

N

\\\~ S HI> e

Fig. 4

Ohmic heating current drive.
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