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Abslract ~--.- 
we prcycn, d -Ilicroproccsgor controlled profllc and ~tnittance 

,,,eal;“rcmcnt S! stem. Ti,hict~ ~iitl kc e;ls:lx applied to various 

,Ipplica:jons. Tk.e wstcm includes stepping m@t0r driven SlltS 

and prufilc herps, t~.~lt~~h~n~~cl pmflle current amplifier, n 

~:)i~IoFrOcC$Sor S\‘StCm il:ld Sof~‘svittc for me.wurrmcnt and data 

c~cll~~c~li~n ()nlinc prohlc xcayurcments. 2 dir:lc]~sicl~ul slit- 

ti‘-s]il i,llrl j-djlne,isi*jlal po:nt- Ii)--slit c~~liltfitlCC IllCllSllTClllCllt~ 

n,e poss~~;~e. -b’:lricu~ slits and profile lmrps can hc used t0 

C.,clllllile tje;lm~ ~,vithi:l ik wide ~;tnge of intcnsit:, po\vcr and si- 

>c, Tlic c~tvicc is IJS~~ 10 de:~clopc ion sources and ion optical 

dC\ ici”i. 13 i:1\c--tigale influence of beam neutrC~li,~ationl . tC 

controil tile \,ea:m injection into RFQ’s and to euiltninc IlIe lle;:ln 

bc])i*)(l 111,: ;Lccf;lc*;jtcr’ The COIlCC~>I 3f IhC dC\.ICC ~11111 C.iPel i- 

,,]el,t;il rt.\ult\: (.f li,e i,~fl”c,,ce of i? YolcllCitlal Icx and ii Y;lbol 

,,1;r\:11a ll.ll,S i),, IllC ,Oli 1,c<1m gi;lse ‘; j’ 3 t: 8‘ iii !, 1 I IL, I, t I .> I, \\’ / 1 I 11 L’ 

prcsclited 

.c’c!l.;c&qf. the UCVICC ..~.. 
Fig. I ShiVi ii vctlenlati? d!agram of the mca’;“rcmenl df?CiCC. up 
10 1 slil~profl : lhaip csmbin;iiii~n~ nld\ ir~‘;tL~lleil to tr stcpp:ny 

nx~131 dli\ cn Ilil\’ lcec:tl~roupl~v. Tlic profile xrrcnts 17r 012~ hdrr 

,i:c sv i!p-licii 1)~ ;I ;n.kltipIc~~t~i tc tlae b0 chai;nc: current ikrnpli~~e~, 

hlsror iand dmg liflcl clcctroni;, arc wntrnlicd Ii! ;,:I 8 -hi1 

mici rpt occv:s,.\r s-t ult:m nith ili~~il,:l I,‘(1 ‘~i\,il~lc. liti\ mi:roprocci- 

7or is connectcl tc a i~l;l)(lll-PC n hit? 11nr:tllc‘: interactive dlCllops. 

rhtd nwd::~rcm~~~t dnii :h~.i CVJ~U,III~:I. SII::; ‘tic :II I~C d tantnluni. 

IllOl~ hrtcllrlm 0 Ulciilll?FP i.‘CCl, :‘oiilcil \‘cr?ii>n‘. lOi r‘le;!n I:cam 

p.\ams up 1c t kW;itt drc I~\~,~ili31)lc An apt101~~11 Lickcl ill 1‘10111 

d :JIc. clllittiimx d-vice ml; ircrc4sc 11112 *ncas~~i.~~blc beam poa’cl 

up ii) 1 hlil’dtt. 11112 slit lie1gl.1~ 1 ilrii.3 bc!;i-cc-11 0.: anti l*n,n. 

depending on the cxpectcti bcsm cptiss. The profile iwrpy wnrirt 

of .iI)- h0 tant;iiux:l c,r nwl~~~~rlvnum xvircs 3r bars with ia di;~nlctcI 

of 0.1. !I.5 01 I mm. Sl11 arxl profile hn~ps arr mcuntcrl c:lhcr on 

OCc fI:Ilnc 8r.d one fccdthroui:ll oi on tw;, dlffcrent fccdtliroughr 

IO j’l-~~idc independent l:Iol~cIllcIl~s or s:it ,~~d profile. wc ~,IC~CI 

illC irxtcp~ildcllt :t1.~\‘cIn;‘I1t, i~CCNUsI~ lhlC InaheT cililille p,ofilc 

mcilsuremcnls. pxfile intcrmetii;l:~2 ~tc~s, prorilc ofr”qict and 
1.1 :i1.tomt::c posiri.7ni:lg:- 1 lll~;l. dngle I ~~~olutian~ Wld aI‘0 pain- 

t3- slit cnl~ttansc II~C~~UICIIICIIIF nith CICSYCII slit\ possible. Fig 2 

shoil 5 1112 nic~:surcmciit principle vitll c~o~ieri slits awl profile 

~I~I~TS. The slits filter a beam partitian of the coordinateu u,y. 

The profile !~,t p< dctcl mlr-be the LIII~ICS Y’ ;III$~ J’ oi this partition. 

t.7c:crorc olatainiiig 111, c l~carns cll.trge tii~triliut~ons I(k,:y.\‘) C1n? 

I(x.y.:~‘). OUI of these .(-di~~~c~nio~~al dlstril>utiJns cCtlculation of 

all 2- and I-d~n~ens;ion;~l rubspace‘: cf the bca~n distli’bu:lon i? 

possible. Fig. _: gives ali i7vcrview on a II beam distributisnr v hich 

can bc m:nsurcd and calculatetl \bith OUI diagnostic dcvlce. 

* work supported 5) the BMFT under cantr,lct 
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Etnittancc ~learurcmcnis behind a Gabor Plasma 1~1:s -...-. - ______-.-.- -~_._____-.. 

loi 4 sLv.vr:d IIICLW~C~:‘~~ scrips ‘ivc repl.~ccci the solemid l)? 

a G‘lbOl plastna IenvB The figures show the phase space 

di~lribulio:ls 3f 2 10 keV/ 124 PA Al+ bCilrn bcl1ir.d the lens. 

Again lhe bc;~rn occupied it large frao!:on of the apcrturc. Fi,: 

H shous tlic -c\;‘- C:nitt;lnce of the hcam mcosurcd with slit and 

profile harp, 2o:nposed <‘f an eutrrmc high iritmse co:u ergcnl 

‘bUllCl fl:‘. ‘1 second IOU illlenve co,nvcrgcnt ‘b!lttcrrIJ’ ‘LTld il 

dwergcnt nc~tral beam The .j-d~n~ensioml disi :ibulions 1(x.x’.! ) 

(Fig .‘I) give ,111 e\planCltlon of th: 5i~ctur~ 0r tk i-dimension:*: 

Clllitl~~ll~~- 
The AI-+ team is divided by the 1131s in (I high intense sent I-al 

par I ;1n:i a lo\\ intellsc outer part, 1~3th showing the ccnt~u~ 01 

,L tncgiiti>,c ‘S’ Cotnparc:l y.1 ith the shape obtili:lcd flom solenoid 

m~i~~~;rcments. the fscusing strcng!h inside thc solenoid Incrc~~scC 

u.~tll riid~u\, the Cabcr I:‘IIY SIIOH.!: ii rlc’ci ciisrnf 1.1 itll rs3iL.r. 

Ai IhC t~c;tnl cc~ltcr rlccicasin:~ chdrgc intcnsltiec can be shsci 

i.y~l. 1l.c 2 ciin:~~n~;ion;~l be;~r-i prcfilc in ul~acc (I-lfi, 1C.11 ) sil’xv. 

tlrat UC get ;i holiow bmm. This mri’ be cspllincd by 11~ 

i11~31npl~tc fillhg d ~IIC lm t,j, eld~on~ occupiing 0tlly the 

I cyi~~n I~CJ~ CIC :LXIS 

llle diagrl0Slic dCI~Icc is ii poncrful to.>] to ii:\-citig;itc l- ,,‘- and 

.i- d:nl~mlor:al ]:h;lvc space r~,slribui:onY cf ion Ibc:l,,ls 7111: 

iili,~li.iis 31 :‘lc .j -rlimc:lrion;ll :ilstl ibuticn I(\,\‘.i ) and l(! ,J’,\) 

i’l:‘r’ !Illpcrt Llli In~orl1l:ltio:i a;oui l]lC genc\is of bca,n Ili,]O. 

enitt,lnce ril)~i r<ltio:l’1 ilmd cmittdnce gro;vth. Further Jc\‘elop- 

me111 of Cic dcv~cc hvill ~ncludc icconvtruction of t]i12 -I-d- 

imnsii~n~il phase sp;lw dfstril)u:ior I(\;.~'.~,~~'). 

Kefcrencc. 
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Fig. It): Ar+ beam dictribution 1(x,?). calcul~~:ed rro:ll 

the measurcil distribution I(Y,s',I) 

Fig. 11: perspective view to the Ar+ beam distribution 1(x,!.) 
l-ig.~: I)istlibution 1(x,x’) of a IO kcV/125 PA Arf bcarn, 

me:hrurcd uith slit nnd profile harp behind a Cabor plas~na lens 



757 

Emitiancc [4lgg.s.wuy.qxnts behind a Solenoidal Lens --.-. _. -.. -.-~ 

We used a plasrw beam ion sourcc5 wi!h a succcssivc sclcnoidal 

Icnsii and cktraclcc! a 10 kcVi.l.6 nd. llc+ beam The ion beam 

0ccupic.s tit least 75% of the Icns aper!urc, causin.g ;r’:xsraliorls 

of the beam phase rpacc distribution. Fig.4 shows the mcasurcd 

v cmitt~~nce, the I(Y,x’) riirlrik~ulion 31 the beam, mc~isu:cd will1 

rtir and profile liarp The convergent IIe+ beam anti B di\ergen( 

ncutr.~l team c ~11 bc clcarl~ distinguished. The ~i~rli K3% parlitmn 

of lhe HO+ bcnl?l S~~O-AS it ‘S’ sh;lpd cotdot]r. Thir is lhc effed 

0r :!IC nenli:lcar ii~lcnoiddl fistti. lrl ndilili0n ttlc plkik’ic sp;icc (ii\ 

tribuiicn has a ‘butlerf1.v’ shape.. lhis is caused b.v Ihc no:llincar 

ficld ~,1111 riirlidl rymrw1ry, ivllicii l\vistv different l)cam par!ilion< 

I(u,u’,y) dependent on their position v. hlore ctcnrly this kiln be 

seen from the results of rhc point :o slit mcasuremen:s. Fig.5 

showq the bwm profitc, c;~lculatcd from the bcnm cmitt~lncc 

(Fid.4 1. ‘11112 ;Ilstrilauticn is yharpl! pe,llcd canlaining d braad hdlc 

caused b\- tllc IeIiT akcrration. WC nlcasurcd t11c I)CBIIl riistributloll 
I[Y.x’.\) with lllc poi.li to slit mcihsd for th; same bcnm paramc- 

Icrs 1.~~6 silo:v’: difforcnt pdrts I(Y,Y’,! i) of this mcasurcmcnl. 

1s ill1 \=-14, -I’. -iI) and 0 mm. At tlw cIgc (j=-tlmm) a small 

SY’ tiis:ribu\ian cdn bc seen. showing tesr a11e1 ralions. TliC 

I(x,,i.v= l,‘n~m) tii~t:.h~li~:1 ii chdld~~~cii,~~~t IL> 2 ‘H’ Sll.lj~O~ 

v13111~~1.r. xllic.11 L\ ci~uied II! t1.e ni)~it~~~cdi fiutti I~i~d 111e (ilift 

space Ill.dC r1-l~ ‘OlcnJli~. The l(\ i’ J =. Irhllm) tilrlr.l,ulloil \113\1.\ 

Ihe same ccnIau , bul liic ‘8’ l~ccomcs 1, i-lrr. 1~ lhe ccntel cf lllc 

lleillll (i.=otl:m) 1!1e ‘ii I\ xvr: ni:jc. buk *k) mofc i:lakcd. ‘This m81\ 

he c\ptallicti Ill lhC IcI<~Iulion cf lhC cur ICIII ?nq’lifierP. 11 IllCl 

rupptcss ::IC I,TV iiilcnsiti pdrl d ttlc disl~ii~~:~c~~ 117 :hc II~:I~~I~JNI 

hoti 0: lhc inlc-1s bcdnl core. 'Tl1crefore the ‘bultcrft~~’ Yhxpc 01 

tli;’ cmiilan:c t’ic t(\.v’) itisIril,uIion and itl~c :hc beam Ail!0 i< 

~~~~~~~~~~~~~ m or dirrcrellt ‘A’ haid I[~.~,.~) dirtritiutiuny. l-:-.>m 

lhlr disLrlbu::on XIC c;~lcut.~te the ilifiril8utisn l(Y.5.). the ?-dim 

IIICIIY:O~;L~ bc,!m prcfilc. Fip.7. Again :i c tiiqlinguish it high 11:ten~ 

lbedm car c. d hon:ogcnous middtc part anti incrcdqini. inlcn%itick 

211 t hi. edge of ltic Sr,im This ?-dimensional profile 114s d ‘ii>nlli 

rCIo’ lilt sl~;tl)c. The ri~n or tiiis d:srril~~~iio~~ is caused I,! ~t:.~ngl\ 

rL\cLllcd :,L:~IIII p~ticlsu 3 illi SIIOI tel fi?~dl :~~i~ffl~~ ~‘-I,~II IIN: imicr 

bedm par:. Adii~tiondl ~:~ciisu:cn~cnlr nil11 dil rrrcnt beam dnd 

solcnoiil p;ir;bincterr pd\c tlie ~:iltni‘ ~.:sulli~ 
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f.ia 1: ‘k tliqtril.ution 1(x.x’) d ih IOk\‘/. f, 139, He+ bc;,,2t. 
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Fig. 7 : Distribution 1(x,?) of the He’ beam, c;~lcutatcd 

frolr> the mcacureti itiYlril-iuliorl I(k.s’.y) 


