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A REFP (Raversed Field Pinch) piasma iz a
coal iguraticn in a ainimue enetgy state vhich has
sone interesring veliated probless. For exasple. the
plasma 1z stable for small toreidal field and high
plasma current valwes, conditions which are
favorable [or the constructicn of a fusiea reaccor.
Anccher interesting problem is the regemeration of
the toroidal flux inside the piasas [L]. Moreover, a
plasas flovw which is related to this flux
regenerat lim wax observed experimentaliy [Z}. Such a
RFP plasma can be obtsined throwgh the energy
telanation process inside the toroidsl Flox
conserver. To study this relsxation process the small
RFP apparatus CECE (Configuracio de Ev.ricio s Campo
Iaverso) (3] has been constructed at 1INPE and plasma
experiment has been started in 1988. In the present
paper, we will describe somm preliminary results and
will sleo discusy some future work in this experiment.

Since the detailm of CECI apparatus are
described elsevhere [3], it is oniy brisfly described
here. CECL has two coll systems, a D.C. torcidal coll
to produce the magoetic Eleld up to 700G and »
prioidal ¢oil to induce the plasaa current, snd a
conductive shell surrounding & pyiex tubs (major
radivs of 12¢m and winor radius of h.2cw) that acta
as & toroddal flux b Jus. The
plasma is initisted by a plasms gun. In this
experiment, helium st a pressure of L0 *Torr is used

rver for

o & working gas.

Typical wave forms of che plasma current and
loop volrage are shown in Fig, 1. The maxisus plasma
current of 1.3kA 1s cbtatned for » toroidal [ield of
100G and & peloidal bank (16.85,F) voltage of Sky.
At this time the conductivity temperature is sbout
Je¥, The relaxation state of the plasma can be known
by exsmining the F=-p diagram (r-n.(wi‘ and 8 = 8
(b)!i‘ vhere B (b), B, (b) and i. ate the toroidal
and poloidal fleld at che vall snd che average
toroidal [lield, respectively}, which {s shown for
thres sxperimental condictions in Fig. 2. The
fluctuation tevel of the toroidal field st the wall,
"lb). is very latge (i‘/l v 10DT), and tharelors

¢
the dats show the averags valuss. As shown inFig,. 2,

the RFF configuratien in this experiment vas wet it
obtained. Howewer, it is found chat the plagea
approaches the AFP coufiguracion when the toreidal
(inid iz decreased and the poleidrl bash voltage is
increased. Since the plasas current decresses by
decreasing the toroidal field, the toroidal field
value of MG is s lever limit for CECI. Therefors
the pinch parasmter ¢, vihich is a funcrion of the
plasma carrent, msust be improved te obtain the AFP
plama, ax discussed below. From the diffarvncy
betwesn the inner and outer poloidel Fields valuwes
at the space betueen the conduwctive shell and the
discharge tube, the displacement of plasma colemn
was estimaced fo be Z-6mi when the minor radius wea
assumsd to be £0-25am.

Fig. 1. Loop voitage (upper Crace) and plasme currant
(lower tracw).

Loop volesge: 30W/div.; plassa cutrrent: JDOA/div.;
borizontal axis: 20us/div.; toroidal fisld i‘ = 506;
poloidal benk voltage \I’c * IV,

It sesems that the following two prouless must
be solved to improve che plasea eurrent in CECI
axperimenc:

1) Reduction of the error field doe to the primary
current of the poloidal coil.

2) Production of s higher density initial plassa by
the plasma gun.

The first problem msy be difficult to solve
because the poloidal coil {s wound tightly sround
the toroldal Jdischarie tube in the CECI apparstus.
Flgure ) shows the calculated viiues of the leaksge
field for » poloids]l coil current of lkA,



corruspvading te the actwel eaperimntal condition
of Fig. 1. datice that these values are caicwlated
withont coasidering tiw comductive shell which i
sctually pressmt betwess the poleidsl coll wires snd
the dimchargy Fube in the CFCL spparatun. o the
expetiment. the plasma currest of 6004 predwces a
peinidal tield of J0U wexr the wall of the discharge
tube, Thiz valee is comparsble e the leakage (1eld
showe in Fig. ) axcept inr the cestral regien.
Conmequently, wa belisve that one of the causes that
ilmits the plasea current i the CECL experiwent is
as fellows: the magnetic flex weriace in the oucer
region cannot be [ormed becowse the leakage Iield
increases with the poloida] coil curveat, resulting
in a large snergy loss frem the plasmm. A
conpensating coil te reduce swth a lushage field in
heing prepared.

Te solve che second problem, it is mecessary
te increass the snergy of the bonk waed in the
plassa gun asd alse (v prajionize the plasss by RF
{radic {requency) meams.
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Fig. 2. Experimental F-# peints,

Byib): toroidal field at wall; Byib): pololdal field
ot wall; O: l" 50C, \’ = Jk¥; X: n‘-soc. \‘ = 3kY;
a: i‘-:m. V= oKV,

5

28

Fig- 3. Calculaced leshage field imside Ciw
dischurge tube by the poloidal ¢oll cerremt.

Solid circle indicates the discharge tubse. The
wsagpirde of magnetic [inld produced by the poloidsl
coll correat of ki 4s mapped and expresscd in
gamanian wnite. The region i{ndicated Oy asterisks
(*) covresponds to a strong megnetic field region
with sore than 100C (for example Bg= 7kCatr = éca).
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