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Eariier [1], e have presented the design of the 3 GeV pulse stretcher

ring with 3 slow beam extraction at the third-orger resonance

1GX =14/31, fowever, the enhancesert 1n the operating energy of the stretcher
up to 3 GeV leads to the reductior in the radiation damping time down to the

value nearly equal to the beae extraction tise, theredby disinishing the

extraction effiriercy for the particles with low betatron amplitudes. There-

fore, as the energy incresses, there arises the necessity of esploying

angther scheme of clew beam extraction by means of the half-integer resonance

betatron

the

whith aakes pessible extraction aof particies with a zero

arplitude,

bkl b dedn teladon s

Fig.t. Asplitude and dispersicn machine functions

BETX, BETZ-radial and vertical betatren functions

F8I ~d1spersion function
B -hending magnet
L ~quadrupole lens

The FSR-2000 sagnetic lattice provides for the frequency change to the
operating point ?’—5,5, Gz=5'1:' Figure 1 shows the amplitude and dispersion
nachine furctions over ane period of the stretcher in the vicinity of 01::5.5
The asymeetry of the funciion f?x on long straight sections is due to the
chasen scheme of injection through reference orbit perturbation

The layout of the magnet elesents for the slow beam extraztion is shown
in Fig.2. The resonance harmonic of the guadrupole fieid is generated by

pulsed quadrupale lenses LIL, LIZ, LIZ and the separatrix value is set by the

LI3
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Fig.2, Layout of the extractor elesents:
I,11, 1t IV-focusing periods
L31,L12,L13-pulce quadrupole lenses
0t,02 -pctupole lenses

both

for

octupnle lenses 01, 02, This scheme 3)lows the beam extraction
positive and negative detuning S from the resonance {8 = ﬂx-5.5).

The numerical estimates have shown that for the particle extraction at
in optisum angle in the region of !?x = tonst  for the initial detuning
8~ 3310_2 ir the range of the extracted beas amplitudes O (ex (13 e at s
4 g distance from the septum, the “beam size® makes ! ca,

" tn sttaining the resonance by the use of one pulsed quadrupole lens
{L11 for 8 < 0 or LI2 for S >3), the eaittance of the extracted beam has been
estinated to e ‘i ~ 1.5 matarad. A ~ 0.1 arad divergence of the extracted
beap iz due to the extraction angle variation with the dJecreasing betatron
anplitude of the extracted particles
based on

that the

The analytical treatment of the process of slow extraction,

reduced pguations of antian near the respnance, has indicated

deviation of the particle extraction angle & can essentially be decreased by
changing the amplitude and phase of the perturbation,

resonance  quadrupole

For this purpose, cne needs several {at least, two) pulsed quadrupole lenses
with g particular law of their strength variation during extraction.

Fig.3 shows the behaviour of the angle of extraction for the case when
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the strength of L1l linearly grows, and that of LI2 linearly decreases down
to zerc in the process of extraction. In this case, the & value was found
to be 0.04 marad. As seen ‘rom Fig.4, with a quadratic lens LI3 strenglh
vartation by the law F = Foltl-o‘att‘O.th?), & changes by 0.002¢ wrad, and
this gives grounds tc expect an essentially reduced em:ttance of the extract-

ad beaw with a untfcre ertraction conserved,

'X"'102 mrad
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Fig.3. The angle of particie entrance Xs ta the septum (15140 &a) versus
time t for @ linear dependerce of the (I3 lens strength on the teas

extraction hime
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Fig.4. The angle of particle entrance ls to the septus (X§=40 ma) versus
time t for a quadratic dependence of the LI3 lens strength on the bheam

extraction time.

The simulation of the achromatic slow extraction with taking into

azcount synchrotron osciilations has been perforeed using the [eCh

progras [2]. Fig.5 shoms the phase saps of the beas at the septum input for
& “-3!10_2| 04 QLT E/E:IC_§ Tt 15 evident from the figure that with
the suggested schewe of extraction cne can obtain the extracted teaw esittan-

ce tc be & ~ 0.7 anterad.
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Fig.° Fhase map af the beaw at the septus input;
topsriicle coardinale
iraigle ot entrance
{-w;thoot compensation of the angle of deviation

Z-with a3 compensated angle of deviation
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