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Abstract, A new pla_a sourc. ueinq .icrow",~ ~r focused on 

a neutral beam has been de~loped. Sa.e results are presented . 

Introduction: An adequate plll_a sou re,", for various co~nt 

a nd heating experiments in atel1arators should possess the 

following character.: 

- Small spatial e~en.ion ca-pared to the d~ension8 of the 

vacuum vessel . 

- Absence of electrodes, antennas. liaiters etc . in the sou rce 

region . 

- Hea.ur~le intensity. 

Abill.ty to produce continooualy a quiescent pla_a of h i gh 

density with respect to the backgroWld 9ilS deosity. 

por this purpose a 1I0\U:'C8 vas d8viced oainq ~ic:row.Ye power at 

the electroo gyro fre quency focn.ed on a colliaated neutral-gas 

beaa. The neutral iUld the IIIl.Crovave beams are perpendicular to 

e.ch other and to the static ~gnetic field Ba. 

The minia ... neutral tll1)1: neceSSAry for break~ is 

iDversel,. proportionill to the lifet:1.e of the plasma particles 

and to the ioniZAtion cross section. Even with the poor 

confine.ent of a straiqht device this fluI is ~alizabls by 

using alkali metAls. 

We present preliJllinary restllts obtained in such an 

eIperimental set-up. 

Experimental set-up: Fiqure 1 show. a b lockdiagram ot the 

machine. The stainless steel vacuu. vessel has a diameter of 

17 CII and a length of about 1 Ill . 

The magnet ic field .ay be varied up to 6 kG and i s homo­

geneou a to within S . 10-3 in the inter;oction reg ion . The l'I l.c ro­

w." powar (up to 20 watts at 13 . 3GB", ) is fed through ho",s 

and ceraaic lenses (12 ca in di ... eterl wh ich .. re also uaed ilS 

pArts of an S _ interfercaeter. 

~rther diagnostic ta:llJI 

are. a Langmuir probe, a 

di~aqnetic coil and a 

contact ionization probe 

for neutrlll flux 

Ilesults: The pla_a was 

pro6uced using a colli..a­

ted be. of Cs.The o,""n 

could be moved to vary the 

.... idth of the 00_ on the 

axi a of the device between 

lan42 c. . 

Fig. 2 shows the dependence 

at the ion saturat ion 

current of the La.n9l"uir 

probe on the .agnt!tic 

tield for three different 

rad llll positions: on axis 

and 3 c. apart on each 

side. 

For ca-pa r iaoo. Fig. 3 shows t he corre sponding re aults obtained 

.... it:l\out Cs be_ and filling the .. achine with Argon. 

As may he seen a good apatial li..itation of the plas-Il is 

ootained .... ith the Cs heillEl . ( a radial pro ii l e is shoo.m i n Fig . 41. 

Hal f-.... i dth down to about 2 cm could he mea sure1. Th is correa~, 

aa expected. to the dimensions of the interact l.on region 

hetween the microvave and neutral be_a. 

The denaity was evaluated from Lan~uir probes and checked 

by the lIIicro .... ave interfe:':ometer. Peak densities up to ao,",e 

t.imes lo12C11!-3 have been obtalr.ed. 

The results obtained up to now indicate the feasibility of 

a Bource possess ing the required properties. MOre quantitative 

measurements e . g . particles and pover balance, are in progress. 

This work _s performed as part of the agre<'llDent between the 

Institut fUr Pla.,.aphy.ik GI:o.bH. Munich-Garching, and Eu .. tc.. 

AND 

98 

HEATING 

Beam 
P:HO -~ Tofr 

" unsm,l1 r ' 

"'" 1100 

Cmlr' 

"00 "00 

"o,,[~m.'l£ 
s RH. ,n , 

su lA] 

1200 1100 

probe 
cur re nt 

a 

Argon 

- 6 -4 - 2 2 ·4 6c m 
Fl g . 11: R/ldlal Pr ofIles 

5) ('s Aean-. 

~ , "2 I p .. I. . ,) Jt 10 - 5 1'orr 

p.BJ · 10 · ' Torr 


