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Abstract 

The experimental results for the pro

duction of intense heli Ul;!, ni troR;en, u"c-:';;~'?2:l. 

,mixed neon-heliu.1Jl( 78%Ne+22%He) and arbon 

DC ion currents have been given by means of 

the duoplasmatron source. When arc current 

is 5A, extractinG voltage is 20KV, 59nA ~e

lium,48];',A nitrogen, 35mA 0X;Y3en, 41lJl,A nixed 

neon-helium, and 22mA arrwn ion currents 

have be~n obtained aftor the Einzel Ions 

whic]l used as initial focusiwo; system of 

bean pxtracted fron the duonlas1"atron source. 

1. IntroCinction 

Tlefore noa, VJe hnve reported a (l_uo-plas

matron :Jource wbich producen up to 100r;::A 

hydro ~en ion current s (1) (2). Tn re sent e2:

periI:18nt, we have inveti3ated onratinj chn

racteristics of the :Jource for the produc

tion of sor;lC heGvy ions, such as, heliuE, 

nitro ,en, ox~r':'?n, rr.ix:'c3 neon-'Jelium <,_,,(:_ 
o.r-,on ion,Gtc. 

Low-enerc-;y( 30kev-fow ',une' Y'()(1 kev) Qnc1. 

lar,~e area ion beam teclmiques, such as, 

sputterinG, ion i'mlanto.tion, activatecl rea

ction, surface constrllctioll, collision l~,L: 

and r~ase transition,etc.are develoned ra

-oiCU:T siece the seve,'ltieC' of the ccmtur,j-(3) 

(4). T~e hyperfil1G procossin~, microelectro

nics teclUl010;;y, advanced developI'lCmt of 

new device and material mociification,etc. 

called ion en~ineerin3, have beco.me one of 

cri tical techniques in J.lOdern sciences. Only 

for the ion inplantation to investi;,ate,la

terialmodification, the naterial en~inoerin~ 

'1S an irnootant sub~ect of stud:), lio.s rapicl1y 

been developod in t~lC world as well • .GsTle

cially this technolo,~;ies have been used in 

recopect of space tecl1J'lir]ues, in which SOLie 

special materials are used. r.!eantime, inten

se heavy ion beam has been used not onl~," in 

the ion eni\ineerinr~ but also in the heavy 

ion accelerators. Therefore, the study of 

intense heavy ion source \7i th 300d quali t~T 

is a important problem. 

Due to tho linitation of time the ana

lysis of the nass s'Jectrum arid char,';e state 

of beam extrac-[;e"t from the duoplasl,latron 

source havn I t UllJ.eI"c7ay yet. 'l'He production 

of ion currents of sar.'e solid elel.!ents arid 

the neEtSUrer~_ont; 0:" beaJ'l quality VJill ',-avo 

been cormletcd il-:' nex:t stase experiL'ent. 

2. Exnerirwntc,-l Installation 

'rhe oxperin1eIltc) have been l:Jade on t'~e 

experimental fc.cilities 0" intense be::<m ion 

sonrce in Lanzhou Hni versi ty. (corle n8,J;!e: 

LU-IBEF-1). Detc.iled description of tJle duo

pl,'lsmatron sonrcc cmd the e}:periraento.l insta

llation may see cn.rlier articles (1)(2). 

ArLon and fClixed neon-helium ~';a3 \-ri-(:;h 

the analytic eel ,~urity and ni tro ~en , oxyc:en 

and heliUJT. :E'Cs ',7ith tho J:lhysical purity, 

wrlicr' are as viOrl:in::.; ,';as of the source, were 

used in this e==:~erill18nt. Vlorkin3 cas of the 

source is leo_ into clisch'l.rc;e chamber fro)11 

the bottof!1. of t:lO cathode and the fl0\7 of 

cas is controlec: by tlle needle valvo. Extrac

ted ion cur2:onts from the source are focused 

by ini.tial focu2in~; systCI:J which is nade of, 

.c~inzel len2 2~1d t '1 e beam currents arc De"_su-

l'ed by means of \-,'lter-cooled Fo.rada,Y CUl) 

which depart fro;' t'le exit hole of t}w source 

is 8.')Out 500r'1!'. '-:':-:,c :':'atio of holp c1i2J 1eter 

to deptr-~ of F:J.rc.rlco_y CUll is: J+5nun:250',ll11. The 

c1 iilJ:ll1raJ!! wi t '" 40nn hole (1 iDI:lOter for supp

ressin'3 secoY1.clc.r~' electrons i.s located at the 

inlet of the C-,l" cmc1 the SUF~)ressinc; volta::.;e 

is p.lirmf3350 volt. 1,7hen the :=as consw;lption 

of the source is zero, tho static vacuum of 

tll() ffi'22.SUrelilcit C(12111ber is 5x10-G torr. Du

rin~ the bean extrE'_cted, the Vo.CUUI.1 is ranc;e 

of (1.2-1.5)x10-5 -Gorr. 

3. Experiment:::..l Results 

ExtrGctod cho.ro.cteristics of beam curren

ts from the source for helium, nitro::::en, ox:/

[jen,mixed neon-
"

olium and ar30n ion nre shown 

in Fig.1- ]j~.2 respectively. 
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In order to compar e of experimental 
r esul ts main working parameters of the sour 
ce , such as , presure , arc currents , and mag
net i c field , were e l ected as fo l lows : the 
gas consumption was controled by the needle 
val ve so that the p r e sure of discharge cham-

-1 ; 
ber of the source was kept up at 1 . 2x10 torr 

i n every experiment; The val ue of arc curre

nts were e l ected as 3A , L~A , 5A , respectiv el y ; 

Exciting currents of the magnetic f i e l d of 

the source were elected as corresponding op

t i mum value . The presure value of the di s 

charce chmnber was measured by thermocoupl e 
gauge which was l ocated at the bottom of t he 

cathode . The reading of the thermocouple gau
ge hadn ' t calibrated for air . 

Due to the l i mited of power of extrac
ting supply maxi mum val ue of the extracting 
voltge VIas only used in 20kv . When extracti nG; 
beam currents from the source were over 50mA , 
owing ~o t he space- charge effect which l ead 
to beam dj.spersion , part beam currents (about 
10% of : total beam) strike at the intermedi ate 
electrode of Einzel l ens and lead to heat i nG; 
of the electrod,e . According to value of wor
king pre sure of di scharge charnber in ever y 
experiment , the gas consumption of the s ource 

Fig . 1. Extr action characteri stics 

of N ion currents :from the source . 

was measured by U-gas flowmeter respectively . 
'rhus the gas consumption of each kind gas in 
the condition of the experiment are respecti
vely : He (6L~ . 5ml. atm/hr) , N (36 . 7 ml.atm/hr) , 

o (33 . 5 ml.atm/hr) , mixed Ne- He (31 . 8 ml.atm 
/hr) , and Ar (20 . 5 ml.atm/hr) . 

I ' m ver y grateful to Prof . Y. Hirao and 

Prof . H. Kami tsubo for my supports and have 

been accepted my paper presented at thi s con

ference . 
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FiG; . 2~ Extraction characterist i cs 

of Ar ion currents from the 
source . 
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Fig . 3 . Extraction characteristics 
of Ne+He ion currents from 
the source . 
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Fig . 4. Extr action characteristics 
of 0 ion currents from 
the source . 
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Fig . 5 . Extraction characteristics 

of He ion currents from 
the source . 
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