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STATUS OF THE C’Rl’mID;C;-PR(.i.TEC”T 

I\.-(i. Rensft~lt for t,lw C’RYRING lnojwt ~,P,,II~ 
h~la.nw Sit-glmllll Institute- of Pliysie 

s-104 05 Storl;hollll, S\W~I~‘ll 

C’RYRINC: [I] ‘I, f .‘l’t,. f . 1, n ~(1 1 T 01 ~cwwrch iu atomic. wnlrcdrrr alIt 
l~iir-lcwr l)llysirs. It llsr q a r~yqqxjc elrrtron Iwanl ion scnIm~. 
c’JjYSIST tqytller wit11 au RFQ liuwt accrlrrator as iiijrc.tol 
illto ;j s~llcll~~,rrclll/i;tc)~i~gc~ ring for vc’ry lliglily cll;Ugc~~l. llr%r: 
iculr. Tile stntlus of the lx-ojwt 11s of iklay 1900 will Iv (h- 
scuilwtl. 

CRI’SIS 

Tlic> ion sourc? [2] 1 i : I 1 l\ wcn illst;lll~~tl in the E-h11 as part of tlw 
~R\vRING-p~ujr,-t, stv figure 1. Dwiug t,Ilr r?mnultiug lili~ll: 
itllpl<nY‘lllrlit s llil\-c’ I,cc1r Illild~‘. Tllr, r;tl)acity cd tllc H<,-cystc,lll 
lms Ipell iiicwitstd to s]wt‘cl 111’ tilt ccrcAtlg dove mtl to in- 
1”oyc* t,llp wIinl)ilit,y. TYorl; has lWc~l1 tlollr 011 the clt’CtlTE1 I)?:\111 
lc’.;llltillff 11) it slkl)staut id illucimt’ ill tllr t,muhl:lisiiiol~. hlcj-t 
~.,)lll,,ollf’l,fs 11alT l,~LW (.r>llll,‘ct~l’d tc! t 11c co111p11tur rolltr~~l q-s- 

tcalll. The l()llgit lltlillnl lx)t rutid ~(-11 is rolli ~~)lletl 13~ fi\st I’uI~~‘- 
t1011 gc’llc’rirtors, n uiviug incwexxl fleshilit)-. Tllo clyetfrt :d 
+)I~I’,Y~ v:lm~a n+!l lw fldl!. wlmr;ltcd to ayoitl Hc co111 mllillat ioll 

iI: tllc ion Iwalll. The> first t.c‘sts with icm I~ealn Il;rl-t% r1wYltl>~ 
I,aw lw~fmd. Tlw tl rid ~~udw~ of (.llqw lwr pdsc~ \vi,s 
tlwn fmultl to IXJ 5.1Ct” wlticlk i$ mw t lwn lm~riolv~ly ;trllic~\-cd. 
Thv illjcc%n i~otcqw wl~at‘:ltcx INlS Ims also IWVII n~o~~cvl to its 
positicm rlosc t,o C’RYSIS to :diow il~,id icm vf singlet s~hnrgrtl 
icoih, \vliicll gi\.c.:, 2101c~ i~nls of t Ire c!u)xw y>ccii37 iutl ii law,~l 
cnic,ty of slhvic~s 1wsdl~lc to ill.jtTt. 

Tlw RFQ [3] 1~s ~)~Y,II Ialdt zu(l irAall(~tl. Tlw tilst tcbsth rvitll 
lwullh of pr”toll~, cl~~l1tr~l~lllh ali< 1 .‘Hc,+ II;IYV I W,‘,, llli,Cll‘. 41,n-- 

iny?: ;\ l,rl>p,‘r r,l)<~l;ttic~li. Tll(, tr\>t 1)<,;1111\ tar t ll(’ HFCJ ;r!l<l l>lt 1’1’ 
for 111<~ ring i,u’ ~~:ml~ictd ii1 MINIS. d cxq)y 0:’ t11is I-UIS iim 
1011rC(~ l)llt 011 il 20 li\ ]~12lff~~lXl. Ill 1~l’~ll’l’ to 14Yll!<‘<’ tlic~ L’l!I’l,%) 

slxt~~1~1 ih II~~~JuI~~~wI is lwius ilist :tllc~l d”i (‘1 t Ilt, RFc.2 

Th RING 

Solllc~ lM~illllt~t~‘lY of tllc, Alip, \Vll(~ll cil)<‘Xc\t (‘(1 ilt. tllc ilmiii lTTrbrLc- 

ing lx~ini 141 ill’<’ yivl7i iu t:+l-blc 1 
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Fig 1. Layout of the (‘Rl’RlXG project. phase 1 
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Talk 1. iiIi<iit *mramwt’rh <)f tlw rilig. 

Circmiifw imx 51.63 111 

Q21 2.30 
Qs 2.27 
AQr/( tlll>jil) -1.3 
-1u!,j(+jl’: -3.2 
el. at ii1.i. 2007r Illlll~llll.N<l 

Fy at illj. 1 mr Illillml.il<l 

-111/p at iiij is.lo-‘3 
:i,. ni <LJ G.3 111 

‘j ! y.rrro, G.5 111 

D 1 .1110, 2.1 111 
E 1 ?I 0.3 iuP\‘/ 

for q/A <: 0.25 0.3 q/A lUP\‘/ll 
E,,,,,, 96 (c*/.k)2 I\~It~\~~ll 
T,., ,,,, !,, fast 150 111s 
T , ,, don ,,,,,. 1 s 
T~ii,r,,>,, >150 111s 

Tlltz wlignlwuf of tlw linK IIM~I~(+-: is Ir~swl on tlist.auw magi 
‘ill1 f~i~if’ll~ < nit11 i.;rlil~l~atr~ci inwl. xvi! (3: alld a IiERK c!ist OM- 
1<3. TINS c!ipolcs llw1? Ixvw lbositioiictl Iwttc*r tllilll *(I.1 111111 

in Al (linwnsiolli: Tllc> I iii is sldlc~~~ tllm fO.1 11~x1. Tilt- 
c~~~a~lr~ilx~l~* 1xAticuis ill‘<’ con cd with A:O.? nuii t1-;Insxyy- 
5;111!, ;tlltl +l 111111 l~,II~itll(lilr:Ill~-. T!wy lm’:l~ it tilt Slllillll’Y t,lii:li 

drO.3 nxatl. The ~~~~~~lr~q~~dw nr,i t)ositirmrd Irlativr, try t,lw 
tlil8ol<,s anrl lm\-r, Iris a~~rur;ktcd;; ‘it ;whtl lamillatir~l~s, l~c~l~ct~ tlli> 
Iliggr,r f~rrot’s. Tl 1c 11 3’ 1 ollll;ituditlal lwsiticm is ilot, critic,al. All 
ilit~olc7. ill’<’ vcluilq)c~l nit11 l~~l~~li11~~ u.-ilitlillgs. t \vo of wllirll 1vill 
Ix IIS<VI tcl wrw~~: th crl)it tlmuq$ 111~ t~lrctrcm roolri~. Tli~ 
t~.v~‘IT-c ~;(7ctlll)ol~5 llin~t~ Iwcw ,lcslivc>rcxl aud will I)(, ljosiliotic~rl 
4lc>l,tly. C’cmwtillg clilic,lc,b lmn~ lwca cli~siglw~l ;tntl 1nlts 0~ 
clcrrtl nlld tlc~livcw~l. Tllv asscd)ly will sllortly start, 111 Figt\Lc* 
‘2 OllC’ t~p1c.d illit,~ilc~t St lwgl1i ,sc 1’1 ,011 15 5 I<,,P1,. 1 

hIsill xw9 31 1 ,lilsh 

Tllc, f;ht rililll)in:: (160 illi 1aiutb tinIt* illlcl ZOO ill* (yc<.lc, tinir,) 
l)lnn~~r~tl fair C’RYRIKG nlc~aut that esi<ting maius fwtlillg was 
~lli~l~~~tLilllc~~l~i~)ii~~~l, X ww I)uiltliug hh 1~6x1~ rrwt,rtl, n-it11 ii 
10.5 k\’ rli~trih~tio~i systc~li. tlil)olr, traI;sfo:11wr, ii l()()() l<VA 

t~l3llsforlller fur pulstd pc’m’e~, and a lliimuiic fAttAr. The 
tlipulr. tvrrb qr~ailrll~~olt~ and elcctnm coc~l~r pcnwr s\yplic>s llavcb 
hrrn installed. The .~ystcnl has Lee11 tested m~tl~q practicclll). 
full-land ccwlitiou6 wit,11 sidicicdy lox- flicker ancl Iliulllolli( 
tlid~ulmncc~s. TI lr lllnppt rlkrrciits arr wrll witllill slwrifirtl 
accuracy thing tlw fill1 cycle in all rlulniiig IUO~PB testtd SO 
far. 

T~hlr 2. Data of C’RYRING ring nmgu~ts. 

DIPOLES 
l~rlding radius 1200 
YOliC’ l(W~tll 631 
l)cmliilg aiq$c~ 30 
gal) lu+$t PO 
111nx ficltl 1.2 
IAB/Dl (11, - R, c 50 nuu) < lo-” 
nuiiil~e~ uf t ums 
resistance 
iiirlmkm-r 
pca1i cwrcut 

Q1:ADRIJPOLES 
al><durc* tlialiic~tc~i 
yoh~ hlgt 11 

dhtive lwgtll 
Illax f%~ltl gptclkml 
IAy/ul (1. < 50 lillil/ 

l‘&/yj (I’ .- 30 111111) 

lllmll,f~r uf i ,11’11s 
rrhistaiic~c~ 
ilfdtwtiuwc 
1”‘“k (‘,,I‘I‘<Jl,T, 

SESTTJPOLES 
~il~~~rt~wr tlialu+~t~~~ 
3’0kP 1Pll~i I1 

t+frd ivc, lwgt,ll 
111RS fieltl pa~allIr~t~c~l 

IAG/GI (1. c 50 il,l,l: 

pc:/q ( 1’ < 30 111111 j 

1111111l,rr of tll~ll~ 

rcG,st:~ilw 
ilith~ctmiw 
l)<‘ill< ClllJf’llt 

ION PUMP 

u 

36 
0.014 
().(I’:! 
109T 

111; 
235 
‘83 
.l.U 
i: J x 10 .- :j 
‘._ lo- i 
24 
0.045 
O.WGl 
Xltj 

1’5 
1io 
X!3 
5; 
. 3 x II)-’ 
. . 2.4 x 1u 
lG” 
1.45 
0.33 
10 

Fig 2. Magurt Fitmight w~~~io~~ of (~‘R1’HINC4 
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Iliiertioli 

The shortest C’RI’SIS p1dw is - 50 j’s, which cor~~~poi~~Is to 
c~ ,IOII~ 8 t~uxs 111 tllr- rillp at injr~rtluu cwq~‘. Tl~c> frdl pulsr~ -I 
(‘111, Iw arccytcd I,:, the ring with ulultituru injrctiou. Tlw 
nf~r~ssary I.liil)l~lrc’lllc’llt of the cIcx+d orljit is clo111: locdly ill tllr 
injwt,iou stmiqlit swt~ioil 1)~ four l)airs of electrchntir 4dntw 
[G], Tilt, ~~latr~ will I)cb fc,tl 1)~ two raln4x~l \x)ltagcas of Iuasilwliu 
zk3(l lc\v, (otigimlly on< vc,ltag~ cd G!) kl’ vl:;~s ;c:ticilx~tcyl). Tlac, 
~oltagf~s isill he rimped to zm~ in 50 100 I!>. A 1~cwer su4’l)l) 
wliirh luxoyitb5 thi.5 itllfl is Iri~wtl oil tlw solllr,ism ill rc~f~~w~i~~~ 
[C] has iwf~l1 oi~tlcwtl i\lltl tleli\~twtl. 

RF systv111 

Tllc~ RF systcn will lw lloi:-~(‘s(~llallt. R drive shift tlll)v. as 
tlcscril,wtl ii1 Ir+rc*iicc~ [‘il. At tllv cqwuw ctf high ~~cnveq 
rotwuli~l~ti~m i~iicl li1rk9 S*~CP nqtAwulvuts. ;I 11lr1cll silnI,lrl, 
constlI~ctirm v:iill with frt~c4ltcwq. rmlgi> nlltl ])(whil)iliti(~s tr, 
uiodify tlw sll;\lw of tlw n,~ct~lt~raiiut: vc.tlt;lp,:‘. n-ill lw ;lc.llic~\.cyl. 
Tllv ystcm hs Imw tcdctl iu A,, :~li~~c~st fldl w;\l<~ 11u)c11~1. Tlv, 
fillill I.,,’ 1 t 151011 1ah 7mw tlrwplcd ulxl i5 nli~lvr cous nictiou 1 I 

Tll~ tl:lt a of t I;<, C’RYRISC; r>l<v’trr)ll cool(~l [S] arc’ sl~o~v~~ ill 
talh 3. 

TwMc 3. Para~~lr~t~~rs <If tlu- C’RI’RIKC; vlrv~tli,ll ,~)oi<~~ 

Elwtu,u c~uc~~~:~ ‘2 - ‘(I lw\~ 
rPl.T-l’Rllrv (1.1 - 5 /‘;ljlT’i-’ 

Elwtrou <~x~rwt 10 ~ 3LlU(I 11~:~ 
Brand (liaulc~tcl 40 11:311 

5iagiif.d ic fic%ltl 2 0.3 T 
R:rrnl)iilg sl)t~d 111’ tr, 0.1 7-z 5 0.8 T/S 

al,r,Yl~ 0.1 T: ;’ 0.3 Tjh 
C’ooline; l<cl,~tlh 1.1 111 

The, ~~lt~ct~~an mxdc1. will (xx)1 iow with c’nc r,qic~s ,‘I> ((1 tll,l lligll 
cd ill C’RYRISG. (-o~rr~sl’Oll~lillR to 13.5 lcf,\‘ t~lrc~trcm<. ilt 
c~lidrmi mcgivs np to ‘0 kc\- it n+ll ~orli il, ill, I~lW.1 lx,11 tar- 

giyt fo1- at oiliir lhyhi<.s rsl)wiulmt.s T11tz r~lcct1~cm glul will IV,<’ 
atli;il)atic ;+~~wleratioli. iull)lyin & tlmt t+‘ctl.(lll cwl(~11t, “l~‘(.tl.~,ll 

rwrgy ant1 1mqlwtic fic*ltl call I)11 v;wircl i~lcl(~~~~~~~~lrl~il~. Tlls, 
lll~tgllct s~st~c~lll hs Iww tlelivcwtl. F’ic*ltl Ilial)ping is g,oilig 
oI1. Dllc* to tlr Ion injccticul rmmgy it is illll)ossil,lc~ to c’r)rrcv~t 
tilt- illfllr-nw fxm t lit ~~~101~~i Il1;tg:nrts ou tllr, ioh I)(~;~111 if tlls> 
cools is mu RT, fi~ltls ~~sctl for r(x&llg. T11~1dtnr the fieslrl I‘R11 

lx% r;rlu~ml ritll tlir ailif spwtl as tlw riug migurt ic firltlh ,,I’ 
to 0.1 T. The :nasim~nu ficslc’, call 0111~. 1)~~ ~tw~~ll~l ill 1 Y. Tl1,3 
~il,‘llIllll syst<wl, fLl,ll alit1 cdliY~tor Rn’ tlcsigwtl. 

\‘acrlillll svstc111 

Tllr nltilmtc~ 1 act,lun 1~1% tr) IN in tlw lcnv ljtorr r:nlgc% [l]. All 
itrailztil)l~~ tivlmiqrws and Iurtllcvls t 0 iicllicv tlliq iirc iil)l,lic71. 
Old!- \YiCllllill fbtl 31GLY stililll< ‘iC 5tfY~l ih 1lWi illld tl1c 7vllrll<~ 

VR~IIIIIU systra1 is Idal~l~ to 300 “c’. Tly l)~uul~in~ m:ill 1,~’ 
tlow hy t nrl)o niolrc~&i~~ lnun4w tltwil~ Imliiq,. cdllvrv-isc~ 1,;: 
ion 4nunl~ ant1 NEG stri4ls a’: ~IKIVU ill fig 2. Tlu, <dtl~. c’tuwllt 
limiting iiiG& tlu, llwt im.ulat irlll 411’ tllc, flilxdr ~~llauil,c~- c;tll 
for cooling. Tlw vhlc va~~l,uu sy~tt~ln will t luw~for(~ 1~ watc~~ 
c‘xdrtl to ;dIollt 1 f! “c’, wliicll will giic, a 1)~ t tm fillal x7mul11. 

DIAGNOSTIC’S 

Tll~ IW~IU int~ercel,ting clrviw~s iu t,llca t,rallsfcl. lilic>s itr<‘ Fillatlil:, 
cups for intknsit~y ant1 sr,rilt tldcv-tnri fur I)VRII~ l)r(.)fill~ lil(s:l~1\1’,-‘. 
lntwt~s. 111 thc~ rilig. liiw lunisrult ;,I anti nine vprtic;11 olertlr, 
static pick-up uiiit,s, a Iwiim c.ruwlit, tral:sfclrillc~r alltl ii Sc.llc,t- 
tky noise tldc7:tor will 1)~ r~srd for Ilc)li-cl~~it~t~cti~;c~ llicy~s11~+ 
nlruts. Tlw strip clc~tr,rtor S:YTVI~~ l1;1 I)CVII t(~ptp~l ill tll,, INIS 
a~itl C’R‘I’SIS I K’illllS. Tilt’ ~\l~iIll~~‘Illl’1l~ c>i’il ],ail of t~l,~rtrr,st;ttii 
])i,k-tq)s is shun~l in figlw~ 2. ?‘!I<, 
t’lc’ctl.utlr~s Rlld I’i,C111,111 c~ll~lllll,‘~rs 

ilssvilil ~liqg of tilt, I)ic.!i 114, 
1~s st;lrtt~tl. Tllrl ADC’ ltliits 

[9] t111t1 tilt> S~IIC~U~GIOIIS wct~ifirr; RW ~~~;\<I~. Tllr, &sip of t llr 
prmiuplifier llm ah lxw~ conq~l~~tc~tl. All iuforlllatioll fir,lll 
ham cliagiostic tleviws v,dl Iw p~ocessc~tl 1)~. il rltvlicatcyl \‘hIE 
c“nllpI’tc~~. 

Tlit~ colltrol iiysttul (11 is t 0 a liinll tlqrt~c~ tilt, hitllir’ ;IS tll;lt 
of LE?lR. C’EItN. Fcx sl)wXc w4lli4)nl(~llt lik:, l>;lr;‘lllc.td.srh I,* 
cRYsIs/Ihx. rsistiug 1xnvvr sup4)lie ill t!lt, t:,;rusfiq lillc>s ;ilti: 
it IIPK mdti-ontl)llt HI. s>.<trlll tl<‘\*,’ ll;~lclx~i~rc~ i\ll<l/‘()l sc)ft \v;il(’ 
had to Le tlrwlt~I~~l. The ctnlt~rcd syenl for C’RYSIS,‘INIS l,;,s 
IJWII ill qwist~iou fol OIIV >.c*ar. Tllra ring luaiu pc>~vr slll)l)lic~,+ 
IltlVt~ l)Wll OlW~at<il f~c~lll tll<x ~olltlol systc,iii nitll frist iilull)ilq 
Tlw RF ant1 RF0 c(mln,tt~r wntl.ol’: art’ Ill;lllilf;ll.tlll.i~l i\l,<[ 
Yc’Zltl!- for US“. LOcal COlltl.~~l Of SlllP@OL\]>S of ])i~L’i$111<‘l~‘1.5 ll;\Y;( 
lwc~11 iliiplrmmttd llsiug tmxliml st,atiouh n-ith liiilitiyl 111cy,ll’i. 
Tllr sclftnart, Ins IPCII u~otlific~tl to allow this ils<’ of ll;\rtl~va~~, 
with l&bit unsignccl ADC”s antI DAC“s. 

SlllllllliilT 

T11t~ first Imrth rd tlw C’RYl(INC’ i lwojtv‘r a*(’ ILOTX- (112~ I !I90 / 
11 ,‘ roIlllllg o~wl~iltloll;l 1 Exi;wriulmt~ IlGllc, i11c. Iwanl iix~t~~ INIS 
11;1~,x~ Ifmw rkuluiug sillc.r, tllt~ fdi c)f 13S9. (‘IIYSIS is rYo1l;ilg 
ii1 its final 1~osition mlcl cyrri~~~~~uth air I)tlill; itzt LIP’. Th 
RFQ is instahl antI rvc)rlAq xvitll ttd l)r,i+llls frr,lu iQINIS. 
The txansfw lines RVP u~~tlc~r~;~y. Tllr lllaill n;l,ywt q of’ rlic7 
lilig an’ ilistdktl mcl lwsitiowtl. The install;tticm c)f tilt, ‘;a(‘- 
ltlull s~xtcwi will itart laic? tllih vuuiur’r. Tllc, l’rc’+qlt tillir, 
5rhl111c ailili at inj‘~clioil tflsti lIr~fc)lc~ rlA<, <url of tilt, yra;,1 illltl 
iiihtitllatioii of tllc* rle,ct~lou rc,i~I~q in tll,, i,i*billlc’r cd 1931. 
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