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Abstract 

'Ihis article introduces an arc-discharce 
ion source. The principle of it is the arc 

discIiar[;e combined with sput-tering. As -the 
structure, a dischar:;inC; chamber of quar-tz, 

\ in I:llich a quarti shrolld, a11 annular aiio:ie, 
tt\io cathode consj.s-ted of LaGcP (or tl-ie metals:. 
includin:. one dravin~ elxtrode, TJI insula- 
tion flange p1ai.e etc. is used. it c;uI pro- 
duce yas ions and metal ions ar.d multi- 
charge ions. The ion current is Irda to 

14.5ma. Yhe drawing structure are jointly 
shared by this source and the r.i: ion source. 
l'heis icn source have been used in a !:CICI~~V 
ion inl;l?il Ler at ieijinc; llormal tiniversit) 
and it is stable in operation. 

1. L,ref3ce 

This ion source is made by syntliesizint 
the characters of the r.f ion source (i)(2jand 

the penning form ion source. (.3j 1-t has two 
structural forms, -t&is paper hns described . 
The ~rorlts in either case .ior comnarison. 

2. The characters and the 
principle ci‘ the icn source 

'1'he structure oi the ik-n source has tiio 
forms, its is s11oun in iit .I and fig.2. ‘f1iCl.t 

shown in fig.2 is made is on the basis of the 
fie.1 and is improved. The comparison of the 
s Lrilcturt ai-Id tlli cli,i'ac Leyistics is rccount- 
ed as follows. 

k'ic.1 3ko~lnetl t1.c ori&inal structure of 
the ion source. 1-C is an annular anode made 
of molybdenum, it i.s an +3Omm annular curved 
wi-ch + hi:., mol~~~bder.u~,; \:i re. I-'/ is i: ca-thode, 

, and also works as an e::trcctinc electrode, In 

cciitre it ticis a round cavity !:i tl! a dj ameter 
2 .5mm , long &ix . 1-12 is an-l;ic,;thode. IV0 

cztl:ode are composed of the Lti6. The 

poteni;inl be-i;li:eeli the e::tractinC; cathode and 

tl:c anode is rcculated by power l-13: Uhile 

the potenti.al between the anode and the 

Fig.1 The original illustr,;tion of 
the ion source 

Fir.2 The illustration of the improved 
ioil sclurce 

sxtica-tllode is regulated by pol,ler I-14.1-3is 

lischarce chambernT.de of quartz glass.l-3 is 
the porcelain Tlance. l-5 is shjeld cover 
w,de of quartz ilass. Aloiil; the axis oi the 
anode and two cathodes there is a magnet 
field (I-IT), it is produced by an k: form 
m<:gne-i;. 'i'lle magnetic line of force form re- 
ture circuit pass through the iron flange 
(l-l), '~'he m:r;ljet field intensity is con- 
tinuously adjustal>le over a range of 0-!tOOO 
~;ailSS . '..hen it is used, according to other 
pxzxeters of the ion source the suitabe 
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V2l~iC j :; SilOC iwi 'ills Imrl:in[- m-.terinl 
(; l’s) (‘1’ ll,C3 io1-l ,Oli,CL ii inor ic.1 .inLc tl~e 
tiiSCt.rr;-C Cll:,l ,l:er irC:1 1-l kS , : l!Ci-.S -i-lie rql.lnn- 

Li t;. c, i b, t i r.s jr; Cc,iiiq31.eLl ii:, l?~~rll e fGrl:l 
v:..l::t_ . l:c ::::-:.r;c t .i :.i S>'S I.Ci.l ir; sl a1-ecl 11). 
LI.15 1 Cl1 ccur~e X.il i,i:e r.f ion source. vi10 
I on SC,Ilri‘ >r ~ -4 are r,l-ierrlcitel~i uscd i1: a ~t@O. C'L 
i ~711 j;,ql51:t?r a-l: I.ci,in[, ii':rmaL r~~ivcrsj t;,. 
il:,. coi;iIcC li cl-1 o? Cl.: di r.cl.nI':-e ckc-I.:ber !li tl: 
t; ; I!.c:11:-c is Sir.lCCl :.:i.tl. rlli..lleiq , z:!d l~r:Lurn- 

117, cool.i,: _I < * 

Is'i i . :;t,oris Lt. ;; Lrllc ~,~.re ;-!I icr i~hnro- 
vci;c;-!-c, '1i.i pu?~:csc 5s -t,, tai;o lq El 
,:c,';ILr': ?.lcl‘L; a- tllL i I ii,:;i ty 0-i: IilC C::- 

ir: c t.,iy .I~ii iu:*rcl; t , i,,:i .:c Llic pi-,,por i;i c:n 
0 c 7i.c .:,l.!lti -cl~~,;~-e i nr, jl; i 8.61: i~cm, 2nd 
dr-a;.: I, :: k1 icr;c, 1;;; 2i?iiill! Z.jLi t 'ierjrq-. The 
dl I~fc;~ilic~w i;Cilfee.. x:.; I :-' ,l,,':.n ii! fiC;. 1 aklki 
~ : i_‘ ., I.;: (1) iy ;I.i cl4 1 ,-.;~cr (:*'il .2-L,) rn~!ie 

c: ? ̂ Oll;J (:i ,-1::s~ in added in tile tiischr;rf.e 
ii~~~l~lj~~~'~ Ii i:; !:Sr~L ?p:!rt ; j-L!1 tllc- inner- \:a11 
of .tt.c I? .:cll:il~, e ck3:,.l:cr. (2) ':llc e::trnc~tiill~ 
21 ec LI', pi- i :; I !ove~.i i)y ~!I. ,,::.I dc\.n:!;ird, mc!;cs 
:-. i Ii ; , :i: ,c e :I ,: t;.T c;I J.01 2s (:_-/I c!cd 2-7) 
bc ii;i::'i..::(.ci :‘;wm i:i:.i:,l 31: i‘i.:..l to I-!I~IY ii1 
fir.:,. (I;> 'i':io c:tl.otles CZII be charred in-to 
1:iEi.d S i13iiI:. Iiliicli ions are tc be e:rtroc-Led. 

'I?:0 ;Lr~~c~:urcs i1 Xc ion s;Iurce klave 
;!.c ;Z?i;c :,r,:*;;iilc; Frinciple. ilftcr -tl;e nei.ded 
I-r is c Ld intri,iluced in-to tlie discllarc;e cllamber , 
accordiq to po-tSl1tial ~ii;iroliL!-Lion slhown ir. 
tl:e fit ui'r; : At vcl.ra: e bc i.\;een -i.he s~05j live 
elec L: 0h.i ,i:~tl i!.c ;ii?l :. L xt clec Lrotie is 
xlded 11~ ,;o\i;r I-IL :.;id l-l/, or Y-1 I :.llcl 
2 -1 (j Lk1 C1.r , k he el~ec Lriins mc\'e iJ:iclc kntl iorik 
betliecil Lt.c t:;o c~illGlles aiid coll.jde \litll 
t::e 1~s tr? iia!:e L!lt F-n.5 i~or.j.zctl. Yl;c posj- 
.iive ion; s iri!:e -Il:e t.\;c cc Lliodos owki; .Lo 
electric iic-l.d effect, I;IU: secondwy elec- 
trons c;lrne cut 1,:' bci:,[; born.jnt:lded , tl;us r:l\Ich 
electrons pnrticipzitf in ior:izin[: Ens, and 
;::ore pc,:;l I've lens 2re proi~wed again. /: 1 0 1 i [? 

i/j iA1 t!,j s ccntlnuous ;'rccL-5s , L1.f [CS is 
ionized i:i the \:liole disliarp;e ckr*l,lber. i/hen 
rnajaei iicli:. in X:inl dircctisn charges fram 
veal; in ~0 s-i;ron[;, the electrons more rcci- 
nrsc::E I' [ 1~adua1.1:~ l'Lstrair&ed in n ran{ e 
ncL?r I)-' l.t,c x:j s IiliiCl: in compo:;cd o i‘ the 
Cenh-e ci ilie b/o cc:~i,odcs ,-nd tlie anode. 

; .3 G-1 result, the el.ecrrons flOii cle:isity is 
increased , a ionized rr.nCc which is a bright 
coLc:rn i.s i"oriiied , ad This nlnsna nest can 
be condensctl to a ranye of PlOmm to +7am 
by the r,la[‘ilet field. hder the ac-Lion of 
electric lield formed by the power 1-18 or 

‘-11, the ion bea:,! can be cbtained by extrac- 
tin,-- system. 

C,r!in{- to tlii s arc source and the r.f ion 
source are sliZriI;r a common extrnctinc 
system: the e::trcc-ting vol-taf;e (the anode to 
dral;int electrc<e> nr-d -Ilie arc voltzC;e ( t11e 
anoile to the ailticntnc'de) is unqual in 
o?cr~tin[:, ar,d the extrnctinc voltape is 
hit,lier 4>3n -the arc vcltogc, SC ;:s to keep 
coed discharge condi-tion and achieve optimum 
extracting effect. 

3. 'l'he f;q3erj rnent,?l result 

j.1 'i'lie e;Lqerimental result on tile 
s LructKre shcirE in fiiy.1. 

(1) The eqerinent that takes vnried 
[ZSfS as wcrl;iny material have been done for 
-the WC source, such as, H! Iic, i!. 0, Ar, 
lw- 3, PCl-. 3, i?tirj, and SO on. Generally: 
intensity OT tile extracted icn current is Ina 

-_ to 3h, bu-t for Ar: the r:la::imum is 7mc. In 
k'ig.3, Fir. 4 ,ancl Fig.5 the ion mnss spectrum 
of 13I: 

3 
, PC1 

3 and Ar is shoivn respectively. 
One can see from -the graphs, besides 

sincle chaq;e ion in ion beam e::trccted, 

snlnc time tticrt are muli-charge ion too. 
For e::ample: tile A$' occupies 25:: of the Ar+ 
;1S si;own in Tig.5. 

(2) 79-e gas consumption rzte l&CC --- 
lEGCC/hour, the source can be normally 
opern-Led in this range, and its adcptability 
is strong to gas pressure. 

(3) I'hc power consumption, in visual case, 
is 15Oh to 2OOCI. 

(11) Tke lift Lime, after cleaning it can 
Ucrlc continually (or accumulntely) for 1 to 
2 montlls . 

(L) The enittance of the ion .source is 
2x10 -%n 7 ad 1 *- , similer to that of the r.f ion 
source. 'ihis structure is used in a 4OCKeV 
ion implilntcr in l!eijing normal iu?iversity 
nild it is n-kable in opera.tion. 
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I 
0 1234 5 (A) 

The current of enalyser 

'*‘ir.?: 'ihe ion mass snfctrum of '3F3. 

I 
0 1 ‘I (Al 

~he~~~r3rLtt 05f dhfser 

L'iL . !, 'Ylic icn spcc tnuc 01' PC13. 

-. 3.2 i'hc e:n,ei-imciltal result for tile 
strcc Lure sho~ni in Fit;. ;? . ljile to a shield 
cover made of qucrtz {glass is added in the 
discllsr;,c cl-Iambcr, V;e scllrcc can bear laq-er 

povler, from orifinal 150!': or 200i1 increased 
to IcCC!. let by natural cooling;, ihe rubber 
seal is s.Lill e?Tcctive. 'Zllc expected pur- 
pose is achieved with the e:,Teri.mental re- 

SU1.L. (lj klhen Ar is used as V!orl:ing material 
;f the source, the ion current intensity is 

raised fL-om original maximum Trna to 14.5na. 

(2: kklc proporlicn CL tl~e multi-ch:irge ion 
raises in icn beam, from cripinal 25;" to 

3 :r,: . (3) Alien t~ro cathodes is replaced b;i 
the metal for producint desired ion, ilie 

n!e-tal i,ons shch as Iio+ , Ti“ , me"- , Y' etc, is 
extracted owing to the sputter technio-ue is 
used. The ion mass spectrum of Y + CC1 

4 
is 

shokm in L3g.G. 

L 
0 1 2 3 4 5 S(A) 

The current; Of analyser 

Fig.5 'I'he ion mass spectrum of Ar. 
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2 

I 

I 3. 23456'1 6 Q (h) 
The current ofanalyser 

Fir Cd The ion mass spectrum of Y + CCllk. i, - 

Lb. Concluding remarks 

Comoaretl with the r.f ion source, this 

ion source privides with a different dis- 
chnry;e prinsjple, the oscillator is saved, 
therefore the disturbance of the r.f elec- 
tror.qne-Lie wave to the nearly electronic 
devices is eliminated. 'i'l~e multi. - chary;e 
ions is produced. 'This structure makes the 
insula-tjon problem of the 1:ir;h voltay,e simple 
nl>ci tl,e SPlOi+ circuit Cal not occur. C~k7j.n~ 
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tL tkE IKE of the CjtlCir*bZ class \Ji-tYli small 

recoiibinetion factor as the discharge cllam- 
her and the sllicld cover and the use of 
porcelain flange, metals i:hich are not to be 
exposed in discharge chamber are sheildetl, 
the utilization ratio of il:e electrons and 
the ions is raised, the poLier consmption 
decrosed and the life time lengthened. 'The 
phenonencn in dischaqe chamber can direc-tly 
perceived through the senses, when the elec-- 
tric field and the mni;nctic Pield is added, 
the cprctinc; condition in the disclxq:e cllam- 

ber i.s clearly visibile. Yihe thcorctical 
design and the mcaswcr.lent CE?~ be directly 
comp>rcd witI; tlie cxpcrimental phenomenon, 
ii? favcur O-? ,j:ld[ j ni' :~c,tr ihe level of both 
sides in accord is. ,klotl?er advantap;e this 
1:ind of source is to :!elp fcr tencl-inl; in 
schools; students c;n observe phenomenon 
vihile listening to a lecture, Grasping 

easily. 
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