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z THE ISX-3 DEVICE

A schematic oI the device at the Oak Ricdge National Laboratory
(CRNL) is shown in Fig. more detailed discussicn of recent experimen-
tal results is being zresents3d at this conference in Ref. 2. 7Thz nominal
machine parame=zers are F = 23 cm, & in 27 &m, Dr:im = 30 ©m, B~ £ 18 kG,

£ 200 kA, ti | o} x
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*Presented at the 2th European Conference on Controlled Fusion ancd f.asma
Physics, Oxford, England, 17-21 September 1979.
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~as Dbeen 3 MHD activity under-
soes some rather but these che-
nomena could well be caused bv rhe rather than oy
it In particular, sincs

al, cne woulé
2 quencies,
one contemplates thne

ma rotation (cf. Section IV}
ably to drive new kinds of MHD medes.
25, it becomes clear that the onsetr of the true ballooning mcde
may be rather difficult to identify uniquely, unless some variation
can e introducead in the plasma neating method.
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to shape the pcloidal field)? Is a

compatikbls with adeguate energy cop:lnemen‘?

guestion ¢ zll is whether an upward revision

would apgply across the board, as a multiplicative factor,

tend to bring the critical betas of rouné plasmas closer = cI spe-
cially shaped plasmas. This guestion will be a&dressed in — and
later in PDX — when their capabilitiss for noncircular plasma shaping ars
utilized,

4 second new IS¥-B result of major reactor significance has been the
demonstration cf plasma Iueling by pellet injection (cf. Fig. 4). Hvdrocen
pellets of millimeter diameter, with velocities in the 113° cm/sec rangs have
been injected successiullyv. In ohmic-neated plasmas [Te(o) < 0.7 keV] the
pellets traverse most of the plasma ané even reemerge. In neutral-bsam

heated plasmas, the penetration is much shallower. In these experiments,
the plasma density has been multiplied severaifold (up to An/n ~ 4) wichout
disturbing the discharge appreciabiv or causing a substantial instantareous
loss of plasma energy. Many interesting details of the pellet ablation pro-
cess are being obtained by means of nholographic interferomstry and
shadowgraphy.
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I. ALCATOR C

[
I~

The remarkable accomplishments of
fassachusetts Institute of Technolegy (

Figure 5. The Alcator ¢ device
during assambly.

the Alcator A device [4] at tche

#IT) have now begqun £o be extanded

oy the Alcator C<(Fig. 5), a larger device of the same type (R = 64 cm,

a2 = 17 cm) with a capability for B =

120 kG and I, = 1.0 MA. Thus far,

experimental operation has been limited by the power supply to Bp S 60 XG

1

nd Ip £ 500 kXA, but 2xtansion of operations to approximatsly 100 kG is ex-

pectad to take place during the next few montns.

The initial experimental results of Alcator C will be reported in Ref.
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that Tz dces not appear to rise with

A preliminary view of the plasma behavior is given in Fig. 6 for a sat
discharges at the 400-kA level. The confinement time of about 20 msec

A. = 2.2 - 10%cn™3 represents a simple scale up, according to the
-la;, relative to Alcator A. The electron and ion temperatures ars sofe-—
wnat higher than in Alcator A. A surprising feature of the new results is

increasing density.
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rigurz §€. Tempsrature and enargy confinement for
nzli-field operation in Rlcator C.
le a saturation of T, with rising densitv has been observed in
many ocus tokamak experiments, notably in ISX, and has been interpreted
in terms of neoclassical ion heat trarsport, the present hlcator numbers
woull seem to stretch this nypothesis. The Alcator grour regards the satu-
raticn phencmanon as perhaps arisint from heavyv-ion radiation or Ifrom a lack
bs et < tha discha*"e conditions. Extensive new experimental in-
C will soorn be forthcoming, with the incroductior of
Gher-current operation. Meanwhile, the reformulaticn

Theory would clearly be

premature.

. TKE PDX DZVICZE

‘The Poloiz or Experimen: (4] at neeton {Fig. 7) has oeen op-~
eratsd initially as a tokamak with ordinary l ters — made of titanium,
like the rest cf the plasma environment in PDX. The PDX device has been
testec up to its full ratings (Bp = 25 kG, I = 500 kA). Typical operating
D7 rameters have been: R = 142 cm, a = 40 cm, Bp = 20 kG, I = 360 kA. At
N, = 2 - 1013 em=3, PDX has obtained Te (0} = 1.4 keV, T;(0) = 0.6 kev, and
Tg ~ 30 msec (cf. Fig. 8).

The effective resistivity 2, 1is seen to be guite close to unity.
Spectlyscopic and x-ray data are in fairly good agreement with the resis-
tivivy “ele:S. The main contributorz tO tne Z-enhancement acpear t0 be
oxvgen and titanium. Bolometric measuremants show that, for low-densi
regimes (G, ~ 2 ° 1012 omm °), about half the ingut power of 45C kW is radi-
atec by imEu:ities; the most important radiator is *itanium.

Operat with the full PDX
ing the th., Neutrzl-beanm
and JRNL} z ecin in early 198,
divertor concert to its critical
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