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? tit i?: “‘? I i.:; :: T tlw rpkys1.c 21 : c:,!-:artwthcs r) 1: 

‘?“I.-2 .‘,.lil Fh.;-.,:.‘I?, inztitutc? ;ra:l r l!;i.r~g from it 
‘l:c ;:-rrg;-cn c;f 1, GC’J sync:1ir r;i I 0, devo:ajrmer, t 
:uE<-.2 p’i-I_?;2ii ?p:j -1 t tt:e Id t tcr con f iarE?nce C17. 
!r: I i 1’. p”;.i’r ! hi. rcsii1ts 0: t h E conpl rrted 
:ic?r i a 1 :I /: sni, “r<r;“; <If their elaboration in 
rtl? ,1-c ,,I ‘) rj 1 icar:. 

r ?;d:-;-rir I<L :1’1,, or t tic’ nprr.3 tin:] synchrntrcn . .^_. - _... - . .._.. -... ___. 

,?i I LI’ (I i.r:‘1 ta:: f.ill2 p i Cl g r J 7: Cl r :,~~‘i~~.l,r~,tron 
‘nncl:r: I; L ,’ 1 t llifi. the l:ijertlc;rT e n e r-y ‘y 0 f the 
,j ; ) i_’ I ;1 C I I i ,.j I~,,<:il l~i\lj b:vzr-i attained 75 MeV due 
: 0 t it: e :I 5 r<L% arlditinn.31 section. Average 
: Ii ; r,c 1 1 L , r I.;,-rent ihi+s n;;in<\qcd 2 &it-t at E/E = f 
-0.5 Y! . Tki.5 ci!lowcd, even Kith the e::i-,tent 
,cF ,IC.L r.! I ?;,II t i!T-j Sy5 tt2m ~ tn get a ccnsiderablc 
I ,r:;Ir-r.:,‘~:n,:‘;~: i-:: l:lw pa:-ticlc5 captiure into tt~e 
IL! cl:-a:‘-it:.r,g mzde. In addition the conditianc, 

c: I : Iif‘ br-.am # :: !.r-&cr I.izxl were improved at. ‘;ht! 
f I.lt t:.t;> f:7r di;t-atioc nf 4135. At prei;iznt. Lime 
r: r:c’w 1.32 Mcv I1 ig h ll.lr- I en t 1inar: IS under 
r :;n’i t :-I ic t : r->,I one of tlz aim:: of wIii.r;h i-, t hc 
,.I’.;:_1 cl klw i,yncI:rotron a~ t.llc injectwr. The 
pi: ; .j : 7 I p,;r I: r:f the bctl 1tJzng wxr-I: ic, crimp? e!.ed 
cb!11! ‘>nm:’ :-if cvqcipment is being t-cc-eivcd. 

.T,2 cl~~ct-~~;~:i~ the energy zipread of the “l??W 
l;~J\?i.tt:; tu l’.Ol:!l I.5 srJp~lor-*ed to set up il 
3;“s ti37 ri f be 31” mclilclc tlromat;~atlon In the 
irijcrrtloii tr art of thr? synchrotron. After 
I? ? I I : t 1 i i :.j < 1 new 1II.Ic)C tr1r- ant V4.l t-11 the USC of cs 
nir.>r' 1‘ po"" fil I w 5yc,te;n tllcb CIVCI "CjC c: ,.A r r c I i t-. 
CI f k!~c ‘i’>,t>c hrotron wi 11 be 0. El - 10 VIA _ 

1 IlC : i:::‘..!.r--:i t;.r>rn of a riew lrtiector 
proto t,,fpih ('TO PIEV high citrr-en t accelerator j 
Iii I I trl2 Llc.‘umpl: ~bt7c-L’ I II t- h c nz2ar future. 
9esl:lrzs of d j! I-, trnc~ti t. .mtl test 0: the main 
uni 1::; of 1 ir1;-c , t.hc?r-e LJr! 1 be car-tried out 
r-:.~-;~‘~rrhc5 c: r ‘:hr2 new mrthods of the c barged 
fldr-tii-:~5 dr-rclcrat i.ml ira the ruab.c fle:dc,, 
e: cited :n period:c strtuctures and plasma. 

nt prei,cr-1 t Yercvar , i;vnch:-otr on operates on 
3:: trdir t.& be.wn r,f ; (I: c> duration at 50 Hz 
:-c;x':; Clrlrl r-ate, on 4 . 5 GC'I c::tracted beam 
?r:t’rr.j’y and 1 icA average cc,r rent _ Work5 are 
clrrlcd out f cl r roilstruction of a new 
CCC-cler ati.r-~r~g i~z,tem rvittl &!~!5.l MHz frequency, 
t.o ir-tcrcase rlli ty F~.Ktxlt-, bunch structure of 
the c?::tract:cd txam, r ir,r~ its energy up to 6 
ri+,, .d I.I.tI-i-Ei7 t. t. D 10 ~IQ (tkxr mair: parameter-, 

tt!ls ~k,','s t cm ;i r-c g i v 17, / i , I ClI). Choice of 
t l;r f :eijuF’nrr), w-15 deter mlnerl by the 
[:o:,s~.bil ji LIE’; of the tr!?vcr t.rnvacuum devices. 

TWO cyl lndr ical rcsand tori rrlth the 
! cny ti1 of n/2 each , which a r c str- 0 ngiy 
ZC‘lrlCC t,xl by tile hulc f 1.3 I the beam p3SS.Ll-lCJ 
(the ccuplzng factor- ,:. = 0.5) are used as 
xrcelr~r~3t1tlcj r,tructure. Hence the beam 
p‘l::‘5;ng f ac tot- , w h i c 1.1 equals n/2, reduces 
rjt-lun 1. impedarice efficiency, tlltlk:EEi the 
r:?r,cli-l,ltor rrr;nstructlon simpler ai-~rl inc r~asc’5 
; t5 i;tr-cng Ill>. TWO protutypE?s of such 
~;t.r-llr t?Lre-,, bahich dl f Per- by their 
m:~rrufac~urrng technique, a:-~ Ix!inq tested at 
t I : i.’ p r ;= ‘-: e :, t. I; 1 L” c . 

inlorks continue to inired5c the flat top 
duration to 2 me. Physical starting of the 
Fit-St. stage of the 5yiten1 for flat top 
f 0 I -mat. i on n’f 4 mlj a t 4 . 5 &?‘J w.35 made 1 n 
derember- 1987. The aim of tt11s rntermediate 
stage was ta analyze t. he rat-1; of the 
.~.cccle,-a-tot- Fac~l ity durlny slow extraction. 
the e:?pcr-iment showed that at the moment af 
thcz -flat Cop formaCion c there occurred hzgh 
I, ctjucnr: j’ osr1.1 Latianr, ( 15 I-12) I w h i c f: wet-E3 

c‘3lls:?c! b ;’ the di:;chargc of the spurious 
C:~[J<IL i l‘ka~(.rtk, n,f the resonance circuit through 
the eltxtromagnc~t , which significantly 
c.l.>:n)lI lc:al.fci t Itc el (Xi tt-011 beam ustractiun. 
T!r~2t-i? fore cl I1 e w sche?le of the flat top 
For-m‘..tir,l, i:. beins dcvelnped. 

Fr,: eti~si-~-- iag the posc,i bl1 i ty to increase- 
‘-lie duration of the beam extr-action to 20 mr, 
I+. Irk b GeV there is c,snsldered a ~CI-S~OFI of 

rreplacement of syncht-Ott-on magnet sys tern 
wxth combined function-, by a new magnet 
I i. n g with separ-a te aries to reitllze the 
dttmplng of a11 three oc,cillatlorl modes. 

A new r-ing ir; suggested to be instal led 
>:i:jtr2ad nf the operatinr, one with the same 
c,verage radi.us (R = z4.5 m j , but with the 
riducnil bcrrding OIICI < 1.7 m) 111 t.he bend1r.g 
magnctc, _ Tl1el-l the nd:ri.mum :jeld in the 
bendinq maqnets wil 1 in(..r+.~r,e tu I . 1 T at b 
Gc’J en&rgy-‘2: _ 

Fig.1 
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The magrie-t lattice consists of 8 
superperiods which allow to have the same 
number of free gaps of 2.11 m each. It is 
necessary for injection and -,lOW e::traction 
on the third--order resonance. The rest of the 

Yap-, may be used for resonators and 
se:<tupoles instal latian. The main parameters 
cf the new ring arc given in Table 1. 

Fig. 1 shi;wz the graphic display of betatron 
fLnctlc7n along hot-i:ontal i; :< 

and ver tic.:1 /?,. 

Srnce the new ring ~~11 wari almost a5 a n 
electron ;torage ring in fl3t top mode of big 
dur.tlon (30 mc) ; thcr-; it wil 1 be c ncccssar~ 
to compenrsate for the chromaticity: 
Iior-1~orlt‘Al 3 ;: :.: -- &. 78 an rl ', e r t I c a 1 
Y- . 1. 1: .L 13 5lNJQ@St'd for thlci to 
;c:ta I1 9 scxtupulc; CC, the nrblt riihlch can 
52 used f c)r the t h;rd.-or dcr- resrrnance 
bulldlnq up during slow e:<traction. In this 
!Ae-;rq,, of magnet 5y5tem rCp1acEment there 
c're considered also the po5nibi.12 tit>5 of 
super c’jcle c,yncrhrotroi- stretcher croatlon I 
L.C. the ;055ibi!lt) Cl f reducrng trkc 
3ccolcr,3ti~~n per-iori-; dura': ion and magnet 
f :c!d ?..I: 1 fct- j;K,‘ca:iny ! hc c::tr,lrtr~d b E 3 m 
dut) f,3r:LoY- CT]. 

2. The Pr-o-~pcc ts of Devt.~lr2;-xK!r,t --..-____ - ._. -. -_ .- -- 

7 64 0 \‘CTSlQl,S of 6 Ge’J str-etchc:- 
c"r,strLbct~o--~ ar E di.s:r~u5~~ed -F (7 r- qctt1ny 
cl ec trzr bE.am con tinucu5 e::tract1on with 
1 Q!:i j: d IJ t y factor- and 10 @fi average curt-cnt.. 
011~ of them ~5 ii~ppoird to be located in tt1c 
existent synchrotron tunnel, and the second 
me ~3 t.l,uuc.lht to t:c made in tllcb for-m of tttr, 
c,eparat~ ring with the orbit lcvlqth e~ceedlnr; 
5 - 7 times the c,ynchrotrron orbit length. 

Thrr first version of the stretcher- is 
developed in details. .Its basis is a storage 
rinq, ‘orated along the outer tunnel wall of 
the -,ynchrotrur:. fit the end of each 
acceleration cycle, t GeP electron beam 
accrler-ated ln the syncht-otron is injected 
into the stretcher, followed by J continuous 
uniform Extraction during 20 m5. 

The stretcher magnet lattice is beiny 
designed with separate functions to ensure 
the radiation damping af the horizontal 
05cillation.5. 

The USC r:f the convclltlonal FflDO IatticE 
3.5 unfit ir, our case s;incc a long free gap of 
5.2 m is required for injection of b GeV 
electrun be~xm f ram the synrhrotron. A big 
free gap will ensure suitable conditions for 
uniform extraction from the stretcher. So, 
the chosen magnet lattice Of the stretcher 
consists of 8 super pericds with 3 simple 
FDDO cell5 In each. It leads to 

the bending radius increase up to 70 m. 
The main parameters of the stretcher are 

rjiven in Table 2. 

Table 2. 

In figure 2 arc shown the graphs of 
betatron function5 13;: and p and the 

z 
dispersion function i, for one super period _ 

Injecting and ex t.rac ting septum5 wi 11 be 
installed in the biq free QaP behind the 
bending maynets. 

Phase advance between the two free gap5 Ll 
and LS of 1.5 m lenyth is near rr. They can be 
used for I:icl.er magnets in5 tal latj.on wh:le 
building the compensated bump in the point of 
pa’t~clcs l.ilJWItlOil from t hF’ synrhrotrcx. 
~!3:<tup~~le-; (li,:i bc 13c-%:.c?~I lil 1.tw rest. free 

gaps for compensating the quadratic 
chr-iirn,.<tiiity and crr-,3tlr,n a reSOt,J”CE 
harmon:c on i~r-bit for con tl nonus f:: tr-at-. tion 
-‘i-c,,r, C hz 5 tr-e t!z!-er-. 

Fiy.2. 

;Iw total lmgth of the h WV e let t. run beam 
tranzpot-t line lrcm syr-lcl~rotr-o:l intn 
c;tr-catcher in 27.5 m. That-‘s why the ~?::tracted 

beam i.5 necessary to turn by 34 
0 

XiQlC. 
To get. high efficiency (more than 90 %) r: f 

p,xrticles extraction from the synchrotron 11. 
ir; supposed to use one-turn ti?x tractiori. SUL h 

par--tic 1.~5 extraction from synchrotron into 

the Ejfiretcher it; done b,{ 2 kicker and 2 
septum magnets. The vertical beam size ot 
33 mm at 6 G&J defines the use of 2 k icl:er5 
with the power source vnl tage of each kicl.cr- 

about 40 k.V. The bump prellm;nary shlf ir> the 
accelerated electron beam t?{ 55 mm ?rom the 

~.!::cs of the chamber .Thc electron beam 1’3 

thrown bchi.nd the first septum edge (by ,ii 
mm 1 by 3 kicker-, constructed ldentic.aIly. 

Kickers and the fit-et septum Will be 
aligned in the near three focusing gaps- The 

:;ccond ~5eptum ~~11 be installed in the 

defacu?ziny gap Followiny the first septum. 
The main parameters of k:ick.ers and septtims 

clr-e given in Tab.3 and 4 correzpondcn tly [‘Il. 
Trarlzport 1 j.ne st.arts af tcr particles 

c:: t:r.action -from the second septUn. I t 
includes 5 bending maynets and 6 quadr’upol en 
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Table 4. 
fr-ontshield __.-.- ~-~. 

: i)f n..bl.: I:lli:J ~‘y:;ctlrotrcll and Tat-1 i!l.i ‘,I’: 
:~~!.L~sc"; ~d'7FL:h i-, irealized by matchiny Ihr.! 
.Iii,i;l 1 tud; fLlr:c-tlonz 0;: 0, and r-r j t the 

Irl;.?c t;or: .~nrl t:::t.r-actior? puint. Eszh hcndir:g 
16 a y :I E t 1.; f 1 . TI m 1 eng 1:t: and 1.6 T fxeld 
;;ro~;~di~s b sndiny ci F b GeV r!lJ?l:.tror, txum by 

Il;v ~5.:: c :~rqlc. The envelr~p~ of ttic elec t F-L,,, 
I;:ds.i.i, ,I: i.mq t:iE whole tran5;mr t line is Slllli*lll 
ii: F1r3. 7. It r3rrezpund5 to t h:e norm,11 i zod 
: “~i,:/r;.: a;.1 ‘2”ii Il..xr,c.e. 

‘oo r-------- 1 
--A,_ -d----J;;:_ 00 d--=----L,_ //‘,+A-f - 

/ l..r- ..-- 
‘----. 

=-I “‘, ,/,A-‘, //-*-- - 

L- -2a - --...I H 
0.m 3“s 687 QJ/ N 74 /2/o ZO’.GI 24.05 2%# 

F~rtr:i!?~; injection into the st-r-etcher is 
rrdc;li;-ed fr-cm irside of tha ri.ng. For landing 
i h,J par kc lF5 on tlw orbit it is nerrec,r,ary to 

tt-II-~, :.!Ic ~irxtron kdm by 111 c, . To do this twc 
sY2pt.ums 871: 1 .ci T and 1 T will be installed =n 
f !:I? fr-r’c gap of tt,cy i.t?ctcher. Tlhe amp1 1 tude 
If thn kx\m{x+.d urhi t in the stretcher irljec.ted 
point 25 f.C mm. 

E r, Et LJ I/ !-Js-, of the 6 GeV par-tir.le per tur-n 
J, : '-lie EiynchroLron radidt.io:; Li, tlha 
:,t-s.'tLIhrrr 15 2. 7 NC?, . To 13 r.’ 1. cur, tirluuus 
e:i 1.ract.t~~ bc*arn of 10 PA current one ougiht to 
hsvc ZTiO /‘A circulating cur-r,en t in the 
5 t:-,,!.rb.?r . Y-hen the total RF powr~r needrx! by 
1!lL !:i?am r-G;?? be 1.43 fw. 

It should be noted that stretcher can be 
azxd also in the storing mode for producing 
z)lnchrotr-on radiation. The wavnlcr~g tlr in the 

s,fnchr-atrwl r-adidtiorl specter will be @.51&. 
The design of the second version of the 

stretcher, whrch ic, a new big ring krith the 
circ.umferencz S-7 timez longer than that of 
ClhE -,i’“chrntr-orl Oilc’. is under developmeni 
riow. 

L:I 

C”1 

[3] 

c/i7 
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