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Earlier [II, ne have aresented the design of the 3 GeV pulse stretcher 

rmg with a slow beae extraction at the third-order resonance 

(Ox :16:;1. idwe~er, the enhmewrt In the operatinq energy of the stretcher 

up to J GeY leads ta the reductlor in the radiation danping time down to the 

value nearly equal to the beas ertrartlm tiae, thereby diminishing the 

extrarf.on effilriercy inr the partlCle5 qrth low Matron asplitudes. There- 

fore, ii i’i? energ) lricreasesl there arises the necessity of eeeloy1n9 

mtt~er scme of slew beam ei;trac.!ion by eeans of the half-integer resonance 

whlih nales possibie the extractIon af particles with a zero betatron 

;rrl1iude. 
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Fly.!. 4aplltudr sod dispersion machine functions: 

WY, PETI-radial and vertical betatrob functinos 

FSIk -dvapewon fLilctian 

u -bending nagse! 

i’ .- -quadr.Npole lens 

The FGF-:OI:O rdqne!ic lattice provides for the frequency change to the 

cl:?ratlnp pulrN! s -9*‘1, 6*=5.12. k19ure 1 shows the anplltude aid dispersion 
I 

machine furct:nns over me period of tbs stretcher in the vicinity of Q,zS.5. 

II? asyaeetry of the function (3, on long straight sections is due to ‘he 

chosen scheme of in.iection throdqh reference orbit per!urbatiao. 

The layout of the magnet elesentr ior the slow beam extraztion is shorn 

in F1q.2. The resonance harrooic of the quadrupole fieid is generated 3y 

pdlsed 9uadrupole lenses LII, !.I?, LI3 and the separatrix valJe is set by the 
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Fig.?.. Layout of the extractor elements: 

I,Il,III.tV-focusing periods 

tll,LI?,LI3-pulse quadvpole lenses 

Ol,B? -0CtUFOk tN75el 

octupole lenses D!, 0:. This scheme al!ous the bean ectractioh ior both 

posltlve and negative detunlng 2 from the resonance (6 + Ok-5.5). 

Tt,e nunerical estimates have shorn that for the particle extraction at 

an optlnua an9le in the region of P, = const for the initial detuninq 
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in the rarpe of the extracted bear anplltudes 0 (a ( 13 II at a 

4 CRI distance frm the septum, the ‘beam size’ makes 1 ce. 

On a!tainioq the resonance by the use of one pulsed quadrupole lens 

lLI1 for 6 : 0 or 112 for 3 )31, the mttance of the extracted beao has been 

estimated to be .C -+ 1.5 nalnrad. A - 
x 

0.15 wad diverqence of the extracted 

beae is due to the extraction angle variation with the decreasing betatron 

anplitude of the extracted particles. 

lhe analytical !reatrerit of the process of slow extraction, based on 

reduced equations of antion near the resonance, has indicated that the 

dwlatlon of the partic!e extractlor angle 8 can ersentlally be decreased by 

changing the amplitude and phase of the resonance quadrupole perturbation. 

For- this pur;iose, CPC needs several la! least, two! pulsed puadrupole lenses 

with a partmlar law of t’lelr strength variation during extraction. 

Fig.3 shows the behaviour of the angle of @traction for the case when 
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the strenqth of Lil I~nedr:v grms, and that of LI! Ilnedrly decreares darn The slwlatlcn of the achrmatlc slor extraction with taking tnto 

to zerc I” the process of extraction. In t:ls cd5el the B value was found a;rount 5ynchrotron ciciilations has been perfcrned USl”q the OeC4 

to be 0.04 mrad. As seen ‘ran F1q.4, rl!h a quadratIc lens 113 strength pryrae [:I. F1q.5 shcrrs the phase mps of the bean at the sep!uc Input for 

iar:atlon by the Iam F = Fnl(l-0.RIt-~.?~t2), 8 changes by 0.902L wad, and s - !I10 -I* 0 : a: I! *a, E/w-s It ,i eiident fm the flqure that rlth 

this gjver gwnds !c expect an essent:aliy reduced e#:tta?ce of the extract- the sugceited schefr nt extrac’lon cne can ;ibtatn the ektracted beal ellttdlr- 

ed beal rlt? a unlfcrr extrartion corserved. ce tc be c- P 0.1 anlrrad. 
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F~g.3, ib? snqie of partlcie entrance r5 ta the septum (15=4il 611 ier~us 

tine t far a Ilr,Pdr dependerce of the LIJ Ien; strength o(i the team 

ertrdrtlcn !!D?. 
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:i~,r rt,as~ r,j at !:e btdi d! tbi septum Input; 
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! rs’hr~+ iompenra!~on of the dns!e of de.iatlon 

:-hlth a canpensated alpIe cf devlatlm 
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ca-,frrcnce, wli~,inot7n, r&i:. mh 16.i~,iw, ..:, pp.882386 
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Fljl,4. The anple of particle entrance Is to the septu (X5=40 III versus 

tme t for a quadratlc dependence of the L13 lens strength on the bear 

extraction tine. 


