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Abstrilct

Continued discharge cleaning, improved vacuum practices, and

optimized plasma formation operation have resulted f.nthe CTX
experiment achieving l-ins plasma lifetimcH with avcr)lge
temperatures of 20-40 eV. The major advance in operation haa been

the use of 5-20 mTorr H
t

gas fill. A rnultipoint Thomson
scattering diagnostic wit 12 radinl position~ yields rndlal
profiles of temperature and densities, an example of which is
shown. Local B’s can be determined Fl”omthe measured prcssule
profile, and average value~ F& typically 15-20%. In clenn,
long-lived discharges the density dccreascs UL a more rapid rate
than the, magnetic field, until it rcuches a value n round

2-4 x 1013 cm 3 where it remains constant. This is in contrnnt to
the colder, radiation-dominated hchavior, nnd tH taken na evidencu
that the plasma 6 is a limit to current opcrntion in CTX.
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YN’J’RODUCTION

Continued dischnrge cleaning, improved vacullmprnctice~, and optimized
plasma formation opcratfon have resulted [n the LoH Alnmos CTX spi)(’romak
experiment achieving 1 millisecond plllHm/1 Iifvtirnes with average
Lumpcrnturcs of 20-/+0QV* Sevcrnl m(’tho(lsI)nvcbepn used to augment Ll)e
cleanup of the plnkmn, re~ulcing [n ~lgnlficnnt 11’duc~{on~ tn the tmpllrtty
Yndilltjon power lot3s. The mjor iIdvunccI in opurnllon llaH b,wn Lhe USC’ of ii

cnl)Ht/lnt , (Inlfcl”mI)nckgroundof 5-2(InlTorr of 112 1“[11l[~gtll(’vilcu[lm L{lnk ,
tlllx (-OIIHL’l””J(’1”, il 11(1 pl~ltimil Hourrp. This fil[ Op(’1’ilt[Oll OIL”eCt~y V(!dll(’1’!;

CIIL’ tmpllritics };l’l)llr[~t~’(1In tl]rpl{lHnul Holll”(”tl,IllIOWH op(?rnt,ioll of tll(’

soilI“(’t’nt pfll”nml’Ll’rHI-UNII!LtnR [n f(Iw{II” fmpllrfL[(l~, 1111(1 lIrould(I:I ,1 n(’IItriIl

pIII”L[rlu HO(II’C(’ LI) mil[lltll[n til~’ dcnHfLy !“01” lI)IIM l~frt[m(!H. III tllit: pup (’1

w(! pr(,nrnt (inLn on 1,11(* [mpr[)v(,(! l)l)crntfoll of t:’rx.
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When using the dc glow for discharge cleaning the copper flux

,onaerver sputtered badly, coating optical surfaces in the vacuum eyatem.

To reducv sputtering the flux conaerver was nickel-plated by electroplating
it in a solution of NIS03NH and boric acid. However,

i
after

use it was
considerable

recognized t at this coating wae an important aoarce of

impurities In the system. The replacement of the Ni-plated flux conserver

with an oxygen-free-copper one res~lted in significant improvement of the
discharge.

Wc have been heating the flux cnnserver to over 20C°C during discht+rge
cleaning but am yet cnnnot ascribe directly any imprcvem. nt to this effort,
The Installation of hydrogen-furnace-baked tungsten-sprayed electrodes
coincided with the removal of the N1-plated flux conaerver, and again no
direct improvement can be asserted.
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Ffg. 2.
MClln electron (!(*nstty during the “plntcmu” VCYSUS the fill
pressure of hydrogen. Too little gns does nol prott?ct tllr

t?lcctrodrs nnd rcHllltH in c!lrt’y, Hhort-lived ~hots. Too much K;IE
nlsn cn.!~cs LOO ITIII(.h rndlntlol) find fflHtor n-field rlccflys. The
opt~mllm preRHurr JS Lypfcnllv ‘/--9 mTorr ~oL” our (!xper{m(!nL.
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Fiually we note that the dramatic difference in plasma behavior
between the colder, radiation-dominated discharges and the hotter,
faat-density decay shots pro ides evidence that the ~lasma 6 is a limit to
the current operation of CTX.1

REFERENCES

1. H. W. Hoida et al., in Proceedings of the U.S.-Japan Workshop on
Compact Toroids (1982).

2. Cris W. Barnes et al., in Proceedings of the Fourth Symposium on the
Physics and Technology of Compact Torolds, Livermore, CA (October
27-29, 1981) p.125.

3. J. M. Finn, W. M. Manhcimer, and E. Ott, Phys. Fluids 24 (1981) 1336.
A. Bondeson et al,, Phys. Fluids 24 (1981) 1682.

—.
—..

4. Cris W. llarnes et ;11., Procecdtngs of the [JmS.-.lapan Korkbhop c11
Compact Toroids (October 19-20, 1982), tu be published.


