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I. INTRODUCTION 

In electrospark plasma source stability of the plasma para
meters is permanently decreasing during operation/ II , so that 
their service life is usually limited to 105 ~ 106 shots. This 
fact is connected with deepening of erosion craters on the 
electrodes surfaces '''hich results in alteration of electric 
discharge conditions. With the aim of increasing source sta
bility and service life an electrospark plasma source with a 
slowly moving cathode has been elaborated at the Department of 
New Acceleration Methods. In this source the active area of the 
cathode surface is incessantly renewed permitting to pr0long 
the service life up to 10 7 - 10 8 shots with high stability of 
the produced plasma parameters. Having composed the cathode of 
several conducting solid elements allows to change the compo~ 
nents of the plasma flow rapidly. 

2. THE SOURCE DESCRIPTION 

Generally, the source 12/ represents a two electrode vacuum 
gap with one of the electrodes being of cylindric form and moving 
inslde a ceramic tube. The tube has an aperture (dischurge ca
nal) 01 1,5 mm in diameter. The second electrode is placed on 
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the t ub e outer surf ace and has an 
orifice coaxial with the dischar 
ge canal. The inner e l ectrode can 
move a long the tube axis and ,at the 
s ame time, ro t a te ar ound this axi s . 

The source is schematical ly shown 
i n Fi g. l. Here I is a vacuum cham
ber, 2 is the central (moving) cy
lindrical elec trode ; 3 , t he cera
mi c tub e with di schar ge canal "a"; 
4, t he outher e l ectrode with ori 
fi ce "b"; 5 i s t he cen tral electr o
de driving engine. A square unipo
lar voltage pulse of amp l i t ude U = 
= 10 -;- 15 kV and duration t =2. 10 -6 s 
is app l i ed to t he gap . The dischar
ge current varies in range o f 800 A 
t o 1200 A. The inner electrode, 
ac t ing as a cathode, i s sub j ected 
to electroeros ion. The source can 
operate either in singl e pulse or 
cycli c mode at repr ate up t o 10 Hz. 
The operating vacuum i n the ch am

6ber i s 4-:-6 .10 - Torr . 

3. 	EXPERIMENTAL RESULTS 

Pla sma jets emitting into vacu
um from e ither metall ic (Al. Cu .Pb ) 
or graphite e l ements of the cathode 
have been i nvest i gated. The to t al 
numbe r of partic l e s ( atoms and i ons) 
in the f low was determinated by the 
deposit ion method . The ob served de
posit layers s truc t ure is homoge
neous and i nc ludes neithe r droplets 
nor fragme nts o f the electr odes ma 
terials. At chos en sourse opera ting 
mode ( t = 2us, J= 1200 A, II =2 Hz) 
the t otal number of deposited par
t i cles was found to be about 
2. 6 .10 17 fo r copper cathode and 

about 8.0 .1 0 17 for gr aphite catho

de af ter 8· 104 shots. Negl ecting 


Fig. 2. 

re f l ect ion and s put ter i ng of depos ited particles thi s corres
ponds to abou t 1 .10 13 carbon and 3 .10 12 copper atoms per pulse. 
The ion fraction was measured by means of Langmuir and multi 
grid probes. 

The typ ical elec t ron and ion current patterns measured with 
the grid probe for C, Cu. and Pb cathods are pres en t ed in Fig. 2. 
The dis tance from outle t t o the detector was 75 nun . 

The percentage of the j e t ion component was s t ud i ed in a man
ner like in / 8 1 and was found to be about 39% and 27% fo r copper 
and graphite correspondingly . The angles of the plasma flow 
di vergence of about 150 - 180 i n the cas e of copper and abou t 
80° for graphite were obse rved. The average part i cle veloci
t i es at t he stream axis are (2+0.3)· 106 cm/ s f or graphite, 
(1 +0. 2) . 10 6 cm/s for copper and (0 . 9+0 .2 ) .106 cm/s f or leads. 

- The i nves t igation o f the plasma flow parame t e r s shows t he 
decrease i n t he flow dens ity and ave rage veloci ty and the i n
crease i n veloc i t y di spers ion with the discharge power decr ea
sing. 
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TapamKeBH'l P. 
fipOCTOH HCTO'IHHK MeTaJUIH'leCKOH IUia3Mbl 
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llpHBOAgTcg AaHHhle HCcneAOBaHHg 3neKTpopa3pgAHOPO HCTo'l
HHKa IUia3Mbl MeTannOB C llOBb~eHHhlM CpOKOM CTa6HnbHOH pa60Thl. 
~aHhl ocHOBHhle xapaKTepHCTHKH nna3MeHHoro noToKa AnR C , Cu H 
P KaTOAOB. llpHBeAeHhl 3KcnepHMeHTanbHhle AaH~e ~ gneKTPOHHOH 
H HOHHOH KOMllOHeHT IUia3MeHHb~ llOTOKOB B BY6paHHOM peiHMe pa-
60TY. 

Pa6oTa BhlnonHeHa B 0TAene HOBhlX Me TOAOB ycKopeHHg OHHH. 
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The data on high stability electro-discharged metallic 
plasma source are presented. The main characteristics of the 
plasma flux for C , Cu , and Pb cathods are examined. The expe 
rimental data for electrons and ions components of the plasma 
flux at chosen operating mode are performed. 

The investigation has been performed at the Department 
of New Acceleration Methods, JINR. 
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