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Th’ 1 paper disc&es the chunntl structure for 

electron beam trransport from PSR-2000 to spectrometer 
SP-103 with the system controlling electron spin 
orientation. Robltms of slow extraction of electron 
beams at resonance m/3 and the pamtmet& one arc 
discussed. 

1 INTRODlKTION 
A pulse stretcher ring (PSR-ZODO), intended for 

producing u quasi-continuous electron beam with an 
energy up to 3 CaV, bar been designed for the Kharkov 
2 GtV electron linear accelerator [l]. The report briefly 
describes the extraction system and the channel 
sbucturc for beam trampport to the existing cxperimtntnl 
haUs with tha speotromater SP- 103. 

A slow beum extrstction from the PSR-2000 under 
achromatic operation conditions is to be performed in 
the horizontal plunt at the third-order resonance ( ux 
11613) or at the parametric tesonanse ( ox -llJ?). At 
beum energies between 2 and 3 GeV, when the 
damping time of bstatron oscihatiotrv is comparable or 
shorter than the time of cxtradio~ the extrwction 
efficiency at the third-order resonance falls. In view of 
tfiis, it appears rcasonublt to trtnrct the beam in this 
energy range at tha parametric rmonance [t]. 

2. IlUM Ml'RACTlON TO SP-103 

21 IbwllnldmtM~ 
During btmn txttwction at the third-order resonance, 

the resonance harmonic of the sex&pole field is 
produced by four conventional and four pulsed 
ssxtupole magnets which are located in achromatic 
s-i.& sectiotw. The magnets compensate the 
deviation of the particle extraction an&e. The tuning to 
resonxnct is done by using three pulsed qua&pole 
magnets. To choose the parameters for the slow 
extraction system and to calculate the beam 
characteristics, we have used the DeCA peckage [3]. 

For injection of the beam with a radial emittance 
sx=3-10-7mrad and a betatron oscillation amplitude of 

lcm, for detuning bit,it=vx-16/3=~l,33*10~z and &fin=- 

0.8.10w2 and a distanca of 4cm from the electrostatic 
septum to the reference orbit, the pitch is &xs=2cm, and 

the beam divergence iy &‘=1.4-1Ci4rad. Tha extractad 
beam tmittunce ks sx=1.87*10-6. The undettaken studies 
have demonetratsd the posstblity of reducing the angle 
deviation {by memw of pulsed sextupolt magnets) and 
obtaining the extracted beam emittance sx=l.-lo- 

7mtwd Fig.1 shows the phase portrait of the beam on 
the azimuth of the electrostatic septum in the ylow- 
extraction mode ut the third-order resonance. 
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Fig.1 Phase portrait of the beam in the slow 
extraction mode at the third-ordatrasonance. 

With the parametric-resonance extraction the 
resonance hatmonic and the sepamtrix are generated 
by three puIsed quadrupole magnets and two octupole 
magnets. This system permits the extraction at both 
positive and nagative datuning relative to the 



resonance. The numerical estimates have shown that for 
the particle extraction at an optimum angle with 8n 
initial detuning 6int=Vx-11&4.-1012 the pitch is 1cm 
(the electrostatic septum being at 4cm from the 
reference orbit). For the tuning to the resonance by the 
use of one pulsed quadrupole, the extracted beam 
emittance is rx=5.~10’7mrad A large divergence of the 
extracted baam ( 0.15mrad) is dua to the variation of the 
extraction angle with a decreasing amplitude of 
oscillations in the saparatrix. by varying the phases and 
amplitudes ‘of the resonance quadtupolt pttturbation it 
is possible to reduce essentially the deviation of the 
particle extraction anglc[2]. For this purpose, it is 
necessary to have two puked quadrupole magnets with 
the force of one magnet growing, whiit the force of the 
other dccreses. In this case the extracted beam 
cmittancc is about l.~10’7mrad. Fig.2 shows the phase 
portrait of the beam on the azimuth of the electrostatic 
septum in the mode of paramctric~resonance slow 
extrnction. 

Table 2. Main septum parameters in the extraction 

‘y~em~ 

The influence of multipola field components in the 
magnet components of the ring 

on t.ha extracted beam parameters was studied 
analytically and by computtr simulation using the 
DaCA program pack-a. Tolerances for multipole 
components in the dipole and quadrupole magnets of 
the ring, viz, 
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Fig 2 Phase porlrait of the beam in the mode 
of parametric-resonance slow extraction. 

2.? rrmpmt to Ifrc! .fP-IO? 
To transport the beam to tha SP-103 experimental 

halls, WC use the magnets, the main characteristics of 
which ti given in Table 1. 

Table 1. Parameters of mqnets in the PSR-ZOOO- 
SP - 103 channel. 

- 
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The main pammeters of the septa employed to 
extract particles are presentad in Table 2. 

$9.1.3.10 - 3 for quadrupoles 

correspond to a 15% variation in the uniformity of 
extraction and the extracted beam emittance (this value 
k within the tuning value of the extraction system). 

Fig.3 shows the layout of the equipment and the 
envelopes of the extracted and circulating beams for 
the extraction section. 
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Fig.3 The layout of tie equipment 
for the extraction section 



1497 

The focusing structure of the tranrpoti channel ww 
chosen with the help of the TRANSPORT program[4], 
taking into accolmt the necessity of contilling the 
orientation of the beam polarization vector so that to 
produce in the SP-103 the longitudinally polarized 
beam in tha whole energy range-of the F%R‘compIar 
(0.5 - 3 GtV)[5]. 

The sbuctura of tha PSR-SP extraction channel and 
the beam envelopes in this channel are shown in Fig.4. 
The channel for baam trartpport from the F%R to the SP- 
103 comprises diagntiic facilities pmviding for 
quasicontinuous beam intensity. position and profile 
measurements, CLIS well as 10 two-coordinate dipole 
correctors. The total length of the beam transport 
chmtncl from the PSR-2000 to the W-103 is about 130. 
To compatlsate quadratic effects, six sextupula magnets 
should be set in the extraction channel. An aluminum- 
alloy chamber is supposed to be used BS an electron 
guide. 

The chosen s:chsme of extraction and the channel 
foc~ing structure wouId allow the production of a 
qullsicontinuous electron beam with 
parameters in the experimental SP-103 halls. 

required 
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Fig.4 The beam envelopes in PSR-SP channel 


