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.4 nrw high illtcwsity, 30 hlcV H- cyclotron hm 1~~1 COII- 

strurtd ior latiioihotolw I)rrd1~c”ion. II is ii fol!r sector radial 
ridge dc4g11 with two 35” dlYY 111 “]‘posltP Cl 11 c’ys. An estmml 

nulti c.nsl> dc sours tic~\~r~lolwd ;tt, TRW?rlF gelwratrs they H 
lwain fe,r iIlj(v:lioii into the cyc.lotri)ll. I%7ilrl rstrac-tion is ii!- 
slIil)l)ing to Ii+ in tllirl gr;lphit(~ flail<. Two Inldtil)lca fr,il strip 
1x-r mwlimisrns ~md~~w t,wo sim~dt;mrctus es!cmlnl lmtrns, of 

intc~ri5itic~s rll) ii, 200 pA. Atljustrnr~rlt, of tllc* cdmction foil pW 
sit ii)11 ix~ri:lit~. <sxtract,cYl l>(‘i\Ill Pllr’igy vilI.iiLtiam froln 15 hlr’\‘ t0 
30 h1t.i.. Ri31dt~ of niiqnc~t field rnnpping, fllcullm, high pw‘1 
rf imd hmm t,mts will lw dcscri\Xd rZ 30 hIrV l,ewn of intcw 
sit?; ill c~xcm‘: of 250 /IA 11;1.5 drrildy lW(~11 c,xtrkl-trd aloIig 0111’ 
I)cnlIl Iin?. On r,l)Ixjsitr~ l,i,aIn lillw t,\vt, i)c,;tr:1s, On? of 130 11.4 
ttlv trtllu of 1G.j 11~4, for i* tcd;rl i:i +‘xw5s of 300 /IA. ww si- 
lnllltant~orlsl\. pr’“l”“~‘l. 

1. Intrwl~~~tion .-.-.. -- 

Thr 30 X1(,\ c-y,-Idron (TR30) whic*h is lwing built, for 

imtolx- prodlwtioll 1)~ El)ro Indlwtxitls Ltd. wit11 the t~~~~l~ni~d 
~1~1 cic.sjqr~ ;usistanc-t: c,f TRIUIIF wllic~wcl first l~;trn OIL X!W> 
9, I%(). witl.ill 1’i ~~~tlr~tlls of pmjvct ht;iriup tl;lt<: Tilt. t);tsir. 
sIpcifcatic)ll+ ffm rllr, cy~~lotn~rl [l 31 c;dl for two c~stcmml lv:lrIl5 
of rt~r~-mt 111, to TtO /‘A ;11:rl cmr7yy vilriahlc h:nwm 15 Lir,J’ 

a11tf 30 FIG,\‘, mritll il totd m;~xi~rlrun l~c,;ml intc~nsity of nt l(%ilSt 
3.50 {‘A. >,I, :,rf’ Tt:;lIl 300 Il.4 ilWI’t’ itlrP;l<l;i tM’<‘Il f’XtrilCt(‘il t0 lIZit<‘. 

Fig:lrc, 1 S~LOWS tlw c-yc-lotron as it wns undrrgoing COII~- 

xr!issioilir!g t,t,sts rvwl~tly. DcigIl ft~rrtlirw ilw Inorc’ rc;lilily a,‘- 
pawnt i11 illr ~rhrrn;~tic~ I-icw givrm ill Fig. 2 TRIP cyc-lotrorl i:, ii 
fcclr-scv.t<,r- c‘onipct cic,sigII wit11 r;lcli;\l ritlxtb hillh. Tllc, ItEigll~‘t 
1”: ~i~‘~“~“.~““;‘t~!~ qll’ir“ 11-I P ,npr. I 3 7 m flat to flat. 1.2G 111 high _.I 

Kg, 1 ‘I’hc> 30 Mr\’ high intr~nsit,v cornpact cyclntron 
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Pig. ‘L. Srhrmatir vimv ur tlw r~~~lc~trc~ri 

ant1 w+glis ;1I)I)I.(~xixl:~ttc’l~ 4F tonnes It is >lblit, ;it t hr, mi:l~)li~:li’, 
50 that fotlr h~drzilllic j;lt-ks loc;~t,~d ;It tlw comwh of thv yoli(, 
ciln chntc thr 11ppcr p:Lrl ‘t~‘~‘“‘Xirrl;ittt1~ Oil<’ Inc~trc~ to dim%- 
ilCC<'SS to tilt-b cyclotron ill!cbrior. Tao coils 3X00 Amtlml wcl. 
rnountrd on t,hr tlppr and !wwr p0lw I)rovidr the> nir7pxlct t-x- 
citntion. nccilnsc~ of tllc% fixed fic,ld opm;Itioii, ;ill Illi~,Jpc~tic’ firblil 
~wrrrctions wiw nt;tc!c l)y shinmlilq tInring firsltl rniq)ping. No 
t,rim coils arr ~iwtic~tl. 

Ilmd rcxun ~c~clllirc,nic~rits iu t Ii<, <~ycl0tron v;illlt arc’ rrlin 
inlizcd by illstdling bhcs rvctcmd H- icm sources mltl injvrtkm 

lilac* l~low the* ryclotrtul. This armrlgcwlmt Ims tIlta ;Idtlit,iold 
~~~ct.icxl ilclvimtilgf’ of ;Iv,~iclili,g tlic I)<wi”il,ility ctf rrratr~rizrl fi;lk 
mg clff thr ion smircr filanir-nts iu~d f;dli~~g 01111) m:; cQ tlics hifili 
~‘rilt,;lg<~ t~ltv~1t~~vlc~s IIf tllr, I;o,:,‘r‘<’ 01 illfil’(.tol. Ii drws. 1iilWC~V~ I. 
rq1iirc thwt tlw c:;rlot,rcm 1~’ niou~~tcvl 0vc1’ R ?:1 111 clcq> Ilit. 

T11c. H- lm~111 i? i:ljwtcvi \~sdic~;lll>~ ,11~\v:l~(l :rlculg tht% :I>;~P 
i.r-tic aui~. toivii~i.,l tllc, o~litIt* \vll~vf’ i:li c,lm-tridiitir qiirzll iiifi<v 
trbi. l~~~iicl~; ii iliitl tllc, :liq~ili;m 1,1;11:<, ‘I‘\tri li.7’ .i(,(‘h l~w:~l~~~l i:j 
~‘p,“‘“itc~ dll~~S . tu,ii I>* rniilt> iicrt’l43 ;itirjll at fort:~ :!;*I* (7 ~rh\ility- 
~wr or.l>it ‘I‘lic (liihigI1 volt;tqr~ fo:, t,liai clivq is 50 k\‘. ;rlld tlig, 011 
iclting firqllc~lli.~ is 73 l\iIIz, thr, fculrth ILil~Ii:Olli<~ of tliv vr’lit 

fi.r~qu~~~u.y. ‘I’l~c sic++ ojws~*( in lbh;~w 
1~0~1 I;ir.gf. hi&s Iliro:lgli tlw yokt, irl ill<, ‘10, 77111>?-9 iic 

conmmliit~: tlw ~w;wi:I I ht111~ r.ecltlil.+vl tc) It~;crll;rt< tliv 41~s ;\t 
t 1~ op<z~ting fi-r*cl:~mcy. FOI rllngrwtic sylnrnc+r> t lw~-<~ ilt’*’ fcblu 
iclmtiwl Iv~lcs ~II tlw rt~~c~~-~~~~ir~l x~~-all~~y~. Tv.v of t1.r’~ ;m* uv~I 
AS vismmn p11rnp l’oi’ts in \vllil,h two ?I7 c111 dialilc,tc,r r*ryol)un:l)5 
ilrc imt.idh~c!. 

I$cw~n c>xtI-i1ctiorl is 1)~ 5triIqling 10 II’ ill thirl g!z+l~hitr~ 
tds. Two indrpcndcnt c~xtcrrd lwanls m’ forln<d wit II t ivo 
c~Xt,ri~CtiOIl prdvs trRwllillg ill oppmitc llill g:lps. 
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Tllr l>:l~i~ cyclotrorl l>ariml<%tcrs RI‘C givcw in Tal)lcx I 

‘Tahlt~ I. I’rincipal c)Tl,,tron pararrll~trrs. 
--- ~__ ..- - 

hlagnct 
Avrrag~ fidd 
IIill field 
VatIcy field 
llill gap 
V&y gap 
t’olc radius 
NunilN~r of seYtori 
Al~lp,~IY-tUIll~ 

It I’ 
tkY~lXIlC~ 
l)w WltagP 
Harmonic 

\‘ac Li “Ill 
I’W~SlIrF 
l’urnpi~lg 

Ion sour(‘c 
Type 
olltpllt rur~,‘rlt 
FZmittanct~ (rlorrnali&) 
Ilins colt age 

1.2 T 
1.90 1’ 
0.55 I’ 

4 cm 
18 cm 
70 r1n 

4 
7.5 x 104 

73 hllla 
50 kV 

4 

6 x lo-- ‘i’orr 
4000 e/s ( IlzO), 
1500 P/s (air) 

ii- (‘US,) 
7 InA 

0.34K mni-rnrad 
2:, kV 

Ir1 OrrlfT to twt, at. RII c~krl~’ btiqy, the dcsig1l of (.ritical 
rrntrc region c~~ul~)l~r-~~t,s, a ftll! scale mc~lcl oi tlw TR30 wutrti 
r~~gioll witi also I)uilt. .4 st;il)lrs h(w:ll irltc-nqity of C50 ,rA ~‘i+.s 
mrasurrd at tll-x fifth trtrn (1 AI<:\‘). Tl ‘/. I*5 work is d~scrihtvl in 
arlothr~r pnpcr pr’w’“tcd at this ‘~ollf<wn<Y~ [,$I. 

2. Magnc~t 

Initial magiwt tlcsign calculatitms wcrc donr with the two-- 
tiimc~rl?;ional nmgnrt co(lr I’OISSON ar~tl bwe sul~wq~wntly r<*- 
firl~~tl using t lw tl~rc~c~~dir~lrnsit,11;11 co&~ ‘l‘OS(‘j\. To avoid the, 
!‘_ = 2r,i rtwulimw, t hr toI) z-urfaw c,f tlic- hill< wqv wl~lI)tt,<l 
to rcdr~cr tlw flllttc-I- slightly and the hill widih atljlwt<vl ii, 
a-hivvt’ iwchr<brli-;rn. Tlw ~.i~I~~~lit~ion’i itr.lliwc~~l it field that was 
isocllronoi:s to Iwt,trr thali 50 G at it11 l)oints. A tc~tnplatc~ wi~.i 
thrn I)rqmwcl arccdillg to tll<s calvnliltc~tl tlill profile ;ir~d IIS~Y~ 
to machiw ttic hlirfil(-<. of tliv hills. 

Thr magnet, first rr~wgiswl OIL t1uqlst 4. 1989. achivv(.d 
flrll fic,ld wit,holit difliwlty .4 &ittI<~ i.c>il fivl(l malqGtlg sy:it(y11 

15). l~orrowtYl frorll 7;‘YilS AkAI Univwhity ant1 moclificd t(! hIlit 
thr Irlagnc~t, \va.q il.~tl for tlic, fir,l,l Inal>pi:lg. Illitiitl tlat;l irldi- 
cated ttlat the magnrtic ficltl was within 200 G of isochroniwl 
iit ttle wwr>t point,. nrld aithin 50 G ovf’r rllosf g)f the maglwt. 
111 fact t lit, Iarg~st tiivrcpanry was at tllr> rwt w of t hrs Illar.tlill(. 
whf~f~ frulr Iriourltillg !loL,s. for wntr al rf~giori c~~~m~~onfwts, 11~1 
Iwr~~ drillc~d in tlv- pol(, tip surfacrs. This was I,aI)itlIy cclrrcvtf~d 
1~s r;tising t hc, e 111rc l>llu,t pol(* t,ilw 1)~ 1 ium. The, firltl was tlltTI1 
witllin 50 G rvc~rywlw~. Shimming was acromplislwtl l)y varl 
ing the thirklw:s of p1a.t.c~: sttaclwtl to t hc, Ilill edges. Initially 
rnimy small plates scrr-u-cd onto a larger ~XLS(. ljlatc w(v uwd. 
Once* a rcasonahly iswhronoll*i ficbld w8.s avliiwc~cl, this shape 
v,as rlsrd to cllt x singk platt, for cwch llill edge. This prou- 
durc~ turned out to 1)~ pxtrcmrly prrtlictitl~lv antI rc~liablr. After 
shimrnillg tlw rrl;lgrwt,ic firltl was isochronous to withill f5” of 
rf pl1;w 

I . 
Rr,~)~-o,:tllc.ll,~l~t~ of the avcragc’ field was Iwt,tcr thnil 

2 G after qwni~lg and rlosing the nragrlt,t. The, tune diagram, 
~~l~lllatrtl frcbm tht’ rllf~;lSllwd fieltl tlittIt Sh0H.S that tfw v, -7 ?I,, 
rcsonanrr h:L- ac-tll;il!; _ t)wn avoicli-d. Sniiill imprfwt,iorl bar- 
nioni(.s. gc~ic~iit~~l 1)~’ s~ni~ll rf liar at tachmmt, I10l~~s drillrtl ill 
the pole fiiws. ww ov~~irornc~ 1y losing compo~itr studs ii) tl~ts 
lwlw Clistcuii r~badr stutls vww drsipritvl 50 tlln!, the- part of tlu- 

stIltI lwlow ttir hill facr was stwl and thr part &OVC wars madr 
of stainlrss stwl. This rvduccd ttv first and second I~ar~rlonir 
amplitudes to below 4 G everywhew. 

3. RF Svwm 

Thr rf powrr is dc:li\wwl to ttw dws through a motor tun- 
ahlc capacit,or col~plrd to ttic. 50 fi transmission tine that passes 
throrlgh a. port, in tlw vacu~ml tank wall. A tuning capacitor. 
located at the bark of tile dccs and having act,rubtors tllat pass 
through ports in thr vit<vlulil tank wall, providr a tmling range 
of 200 kHz for dce voltage halancing and rcso~~a~~cc control. For 
case of maiutrnancr tht- entire rf amplifier system, which will 
consist of two comhinrd 25 kW Fhl transmitters modified fol 
olwation at 73 MHz, is locatrtl ou&tc tlw cyclotron vault. 

Figure 3 shows the two dws being installed in the mag- 
wt. All copper stufaccs of the dws. rrsonator stubs, and ~allq 
liners arc water cc&d to assure stable rf operation. Cooling 
water lines cwtcr from tlrc lowr wsonirtor so magnrt oprning 
is possible without disturbing the cooling c.ircllits. Thr mea- 
surcd & of thca dw-rcsiom~tor system is 5200, and the rf pwer 
wwssary to wtablish the sIwcifit~t1 50 k\; tlw voltage is 19 kW. 

4. Ion Source mid Injwtion Line 

A compact version of the TRIl!hlF tic volumr II- mul- 
ticllsl) ion sourer (61 t m.s hwu tested. To wtlurc- arc powr the 
rxtrartion elrctrodc~ apcrturc wars ~nlargrd to 11 mm diamr- 
tt-r. Thr normalizrd pmit tanw of an extracted 7 mA H- beam, 
mcasurcd at the 90% contour, 2 m downstream from the source 
was found to hc 0.34x mm-mrad. Arc power in this ciisc was 
2: 3.i kW and thr Hz flow was 10 stti cr/min. Thr currrnt is 
ol)srrved to bc stablr to &2% owr periods of G 11. 

A 1.3 111 lorig irijcrt,ion linr t,rallsports tllc* Ixwn from thv 
source to the iriflrrt,c)r. I~citm lint opt,ics along t,his lirir, coil- 
sisting of a solenoid md a qu:~~lr~lpolo tlouhlrt, have hwn op 
timized togrthrsr with the inflrctor to Inab- the bea~rl to thcz 
qclot,ron [7]. Bw~tw of thr intc~l1z.r bright I-warn a\vti!zthlc frvnl 
the s011rc0 no hlmc-hillg is rcquirc,d. 

5. Extraction alld Diagilwtir Probes 

The simplicity of rxtractir,rl is of courst’ ttw main attrar- 
tion of H- cyclotrons. It, is iwtlic~v& by passing the H- bcvml 

Fig. 3. Virw of the &es in opposite niagnet vallrys. 
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througll iln approI)riat~~ly I&tiond thin gr;rphitc foil (itpproxi- 
ill;ttc>ly 2Otl ,ig/cr:l’) by slrill off tllcl <,lc,ctronr. ‘1’11~~ rc~sultilig 11’ 
1~am tIltI tbflccts into the exit port. For an c-xtrartion foil 
Ioc~US tllitt is Vc’IF IICilrl~ lincs;lr itlid 10c;ttrtl ii] ii llill @l’, tit? 
H+ trajdorics for tllc, 15 hlc,V to 30 hIrV bc*arnq exit t,llcs cy- 
I.!<>t TO11 ttlr~)il~ll ii \~Z1lll’~, fil:’ fro111 t ti<’ <t<‘fOC~lSill~ <‘ffi-<tS 0f t li(’ 
hill fringr fii>lils. ant1 r’runc to a commo11 crossil)v(‘r pint, at the, 
cc-~rl~t~irlatio~l :n:~gric4 Iocatioll outsi~lc t lift Ini\,<tll*t pkr. 

Two di;~m<~trir;111~ op;>ositc* Fxt r;lc.tioll ~>r~l>rs, c,;lrh citr 
ryinz it five+ fqlil cilrous(~l of gr;lpllitcs follc, ])ass ttiroll~h 15 cm 
dianwt,c~r Imlcs in the magnd yokf~ mti vimiuIn tank port, iilto 
t,h~ resl)c<‘tivts bill gap<. Ttlr% ~~~~1~s RI‘P rrlrlotc,ly ;uljustnl)lr ill 
radial and t ra*lsvCrsi‘ dircactioi: for rnel-gy vnl-iatiini and s!r<dng 
iIit0 t1ila c.xtrilc-ticm I){~anllillc. 

For In;ignrtic symnlrt ry tllc,rcx art’ two adtlitic)tlal 15 cm 
hole? opposite !I;(- two ot!l(*r lli!ls Oni* c>f t hl,sc, is \iscd to ii<‘- 
~YwllIllrdat<~ il \vittw <‘(‘iI! t ( 1 z 1 ~;rtli;~! dinpustic ],mlr. As an in 

j(,ction ,lingn-,sfir i> I~~~~~ ,li, l”.cblw t(l irltc>r<,c,pt itic, fifth tllrri i< 
instdld in a ~~ll(,y. 

6. Control S\.strm __ --- u 

Thr rolltrol systcrn, which i5 tot all;, aritolnatic and corn 
put,c>r co~~tro11~~~1, is tb;td on iii: .AtlfiII Drikdlc:; PI-C’ for luoni 
toring zuld co:itrolling individld *xnvu s111’plirs ancl hwit cll(ss. 
Thrsc, XV rrmn~~ctrd 1)~ nl~ans of ;i I>rol)rilTtnry c-c,lI,Ixlurlic-;rti(,ri~ 
rdwork to two 203% PC’s with a GO mrgahytc, hard tlisc ali 
rnnnilig at it clock sl)t**h<1 aIf 35 hIHz 

Opuator int,crad icnl iy achic~vrd by usinK it rnotllllar soft- 
ware program raltd Coldrf81 \‘i+w supplid lby thr Piunr conl- 
pany. It controls all scru’n (mous(~) ant1 keylmard input/outplt 
anti manngr: thcl multitasking; oprating I;ystrnl. It also mairl- 

tains ~1 rurrr,ut v;tl:lc datalmsc and is l.;l~lill)lc of ilitc,ractiug \vit!i 
11p to lfl.000 I/O pbirits in t!it% syst,c%ul. 

Two 14 in 1~ig11-r~~s~llrltitrll color Iilollitors arc’ lt<r,tl to ilih- 
play it seiicss of grilI>tlic STlY’~~rl:, OIL \VtliCtl ttlc O~I?~Eltill~ V:llil?S 
of all of thrl ])owu slll)l)lic,s. tlw states cjf switcllfzs and viilvl~s. 

and thr rcdings of all r(Blevant watu flows, vacuu~n pr<‘qsur<‘s. 
and tunpcrat ur(‘s in tllc* h~5tml ran 1~ vic~w(~~l. 

!j<~~lilI‘it+f‘ crate>< coiit;tirling PI.(‘S arc’ liS<VI for th? ?Zlf(‘tg 
systrbms, tnqyt monitoring. and ion s01lru~ c,ontrol illlit h. Tlu> 
latter, which is ;~t, a pot<,ntint of 25 k\: with rrx-;lVd t,o grolulil, 
is arccsscd ~llrcbugtl 8 fillrc, 01)tjr;ll rill)l<’ W1-i;ll d>lt il lillk. ‘I’llt’ 
corltrc,t pmg-am irlct~cbs ax1 RS 232 dri-;(sr hy~irrm anal i’r th11s 
capnhtc of rcmmnmic;~t ilip; with serial clc+ccss. 

Thta systG:lrl is <‘ilsy to program ijrltl npratt’, ;r~lrl it ih 

not difficult to wribr marro routinc,s to nirnIdify control and 

tmiing proc<.durc9 As wrll as tilt: built,-in application I)ark:lgc~s 
othrr applirntion rolltinrs hwvcz bcrn writtc% using tllc C-tootkir. 
provi&d wit,h thp soft.w;lrcy. Microsoft C c:m dso hc 11sd to 

crrate roritinrs that will run in the multitasking rnvironrnmt. 

7. Commissioning 

Commissioning of the TR30 cyclotron 1la.s I>rocedrti r;tl)iefly 
as romponc~,,ts huvr tmt, complrtrd. The vnc~I~Irn systcstrl tm 

achieved A. base presslmr of 8 x lo-* Torr tud typicitl sprat- 
ing prrssure with bratri is G X I()-’ Torr. Initial tests 1~g;i11 

wit11 ban1 t,]ockcrs at 1 MeV. Quite quickly an injection lincX 
tlmc wis tIrlllc,llstr~tte~I that gnvca 200 p:2 at 1 MrV. The IIICH- 
sllred trarlsrilission effi&Ilcy from the ion source’ UI? t,O 1 \I(‘\’ 
is s’x for ~1 tlw voltagp of 49 k\’ and iricrc%scY tc> I?‘?? for il d(‘I’ 
rc)ltagp of 51 kV. T1w Iwam I)loc~kr~~ wcrc then rrmovcd ant1 

I iid4 of l,r;tnl ~RS iic-celc~ri~tcd to fill1 rRdiltS. C’hckcks IV‘rf(~rtxicYt 
will1 ii racliid l>rolx> s~~o’~v~YI that tl:c>rc, nw lv~ttf,r. t!Iili~ BS’X 

transmission ldwtTt1 1 hlr\’ ald 32 SIrV. 
Following thricx t,csts we iIlsti~ll<~!l !llcx t\vo striI)lGrlg foil 

Ill(‘dlitIllSlIlS. By I~cI-formilig shadow ill(‘ilFl1r(‘ln(‘tits wit.11 ttlc% 
two st,riI)prrs and tlic, cli;leli(htic i,rOl)~‘, ‘11‘1’ \,tlrificyd tllat tti<, 
heam was cc~tltrr~~tl to witlhirl 4 n1n1. T1:is also vc1rific.s ttmt ttl<d 
miisit~~~i~n c’lli%rgi is ~l<‘Zlt<‘r ttl;lIl 30 hII’\‘. ;I> i<HlIl ilS it till-~*‘1 

tm-a~~ir ;iv;til;tt)lc u’c l,rgan castracting 30 hi<>\’ and in a ma- 
tc,r of hours wil hw(l t)ty;lill cllrIr:It ill P.yc’fLs~ of 100 il.4 on 1lil> 
targrt. On JUIW F R 30 Ilr\’ t)eaIIl of irlt~~ll~ity in rsrrss of 
250 /(A w&s <‘Xtri$(‘tl’l-l fI-c)ii: ttlt. Irl;li~lliIl,~ (\Vith 2313 {!A rcy;lc.llillF 
that prodlldion tnrgd si).ht~‘m). 8 Iniijor mil<*stollc. in a tight I8 
rncmtls tltasign im~l I-or:st,ructioii hc!i~dld~~. 011 .Jiin<, 7 two t,c~alrls 
of lG4 pA and 110 //A \\‘~‘I‘~ ’ sirnllltillicc~u81~ cdrnctcd 0:1 c,ppo 
site benm Iinrs, with ii tot;:1 t,r>am intcnqity in csccts; of 300 /i.4 
I,c+ng ao~c~l~~ratc~cl. For t tuByc* tds (u11y one of tligb two transmit 
I (‘1-s was uwtl, pw”“““1 to 2S LTV. The 1~)s~~ NIL t11(, r,yc.l<*t ran 
\vt‘rf% vu-y low antI small 1052<-8 in the, 1xwI1 lillc w<‘rc’ mainly nt 
the protcdio~t slits \vllicll had l,c(,n &lil~c~r;rt~l~i sc%t to form a 
tight rc%strirt,inn for setup pUrp<‘s?“. Thr commisioning team 
wits pleasrd t,o filld that most sd tings lir \-cry Ilear ttlca ralru- 
latrd values. Thcl rf systrln, thck vacuum system, t hca cstrac-tion 
stripper n~:d t,hP crmtrol 5ysttYn tia\Y l~~~havc~~l c~strc~rllc~ly wcbll 
so far. Ovrrnll compon<d stal)ilit,y is vcyry pd. 

Futurr~ coI,lmis~iclllilI:: work will aim at rc~liat,lr~ high illtf*u 
sity opt’ration with mi1lima.l operator intc‘rvc.ntiou autl cxtr;ic- 

tioll at sc~veral coml~irmtiorls rrf r~nr~rgics. It is t-xp<VtcYi that NOI 
&oll Iritt~rnational who co:ltr;lcl,~d thr, c.yc.l<>troll alid its l,rlilii 
ing iLq a tllrn kc,:< facility to Et G- 3 0, ai!l t)c ;ib!ts trl s!art isotop 
procluction on of bcforr Allgust 1, it.5 c~iginally planid. 

Aclitlonl~~~tgr~IIl~~Ilt ___- -_- - 

Ttlib ;sr,topf~ prcxtl:c.tioll cyc-lr~tron is ttx first cyc~totl~iil. 
~~rwl~~cfy1 t)y Et)co iulct is aI1 itllportimt r~x;tlrll’l(~ r,f tcVtli!ol<~g> 
transfer for TRIUhIF. TRITThiF ;tIld Et,c.c> \vouI~I likt, to t,himk 
all ttiosr. who h;tvch ccmtrihrltcd to this 1S u3031rll t*litl~iivour with 
ideits, sllggc~stionri, hard work or support. A pnrricldnr thimkh 
g<x’s to ttlosc coll(~agurs frr)lu the irltc~rilatinnid crmimul;ity wllo 
have, givol usrfid idvicc <tllring dtGgri ;uld uru~tr\lctic>ll. 
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