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The development of the Pulse Stretcher- 
Ring PSR-2000 design, now under way si mu1 ta- 
neously in KP'TI CKharkov:, and NIIEFA CSt.- 
Petersburg>. Is nearing completion. The paper 
presents the structures of the Pulse Stretcher 
Ring and the transport system after a 
definitive choice of the basic elements for 
electromagnetic and VaCU”lTt equipment. The 
design beam parameters are given for all the 
operating regimes of the storage ring. 

1. INTRODUCTION 

To investigate electromagnetic interac- 

tlons of nucleons and nuclei, subnucleon 

degrees of freedom. etc., the physicists need 

continuous electron beams with energies r-an- 

ging from several hundred MeV to a few Gev. 

For this purpose. several years ago we started 

to design the pulse stretcher ring PSR-2000 at 

the output of the operating at Kharkov 2GeV 

el ectr on 11 near accelerator LA-2000 [Il. The 

ma I n parameters Of the PSR-ZOO0 in the 

stretcher operation conditions have been given 

In r2.31. and a possibility for the machine to 

operate in t he regime of a low radiation 

emittance as a source of synchrotron radiation 

has beer: considered in [41. 

At present. the development of the 

general design is nearing completion; slmulta- 

neously some pilot samples of the equipment 

are being constructed; several test beds have 

been made 

2:. GENERAL DEXXRIPTION AND DESIGN PARAMETERS 

A schematic representation of the llnac- 

stretcher ring complex is shown in Flg.1. 

After passing through the magnetic debun- 

cher. the phase length of the bunch at the 
a 

linac output grows from +2.5O to 245 Passing 

then along the RF section CEmax=40MeV1 of 

the energy compressor system CECS> the beam 

reduces its energy spread, due to selfphasing. 

by a factor of 2 12; this allows us to obtain 

Hall of the internal 

Linac LA-2000 hdl 
>’ 

Magnet 
spectrnmeter 

Figure 1 Schematic diagram of the 
complex. SR: synchrotron 
radiation. 

dE/E&.l%. In addition t0 conventional 

magnetic devices ensuring the beam guiding and 

the phase-space matching, the transport 

channels of the injected andextracted beams 

also comprise the insert to reverse the beam 

polarization vector from the longitudinal 

direction to the vertical one in the injection 

channel, and from vertical to longitudinal in 

the extraction channel. The insert includes 

superconducting solenoids and sets of quadru- 

pole magnets. which make the insert "transpa- 

rent" to the beam optics [El. 

The injection to the ring is carried out 

with two septum magnets bringing the beam on 

the reference orbit perturbed by three pulsed 

bump magnets. 

The PSR-2000 lattice consists of 4 super- 

periods providing for the achromatism of the 
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beam motion in straight sect1 ens. Each arc 

section has 8 dipole and 7 quadrupole magnets. 

I n t he straight sect1 on5 there are 5 

quad,--up01 e magnets 1 n each. enrurl ng the 

stead1 ness of the horl zontal amplitude 

functl or, Px in the beam injection and 
ext r act1 on set t 1 c1ns TO compensate t. he 
ctlromatlcity. each a,‘(3 sect.10r1 is equipped 

with 4 sextupole lenses. and each straight 
set t i on compr-1 ses one sextupole lens to adjust 

t.. he-? ,,I,\F'l i tlJ&? B I ICI the ptra-,~-c of the 16th 

Jl.ir tlll~.tll ,: of t lh~- 9d.updr-t il el d dur i rnq 3 slow 

8-.>!tr:i~-c.i<-,~,, at. t I,<- ! t,Irr~l--rv !lrrl ,‘r-*'c-~,,dnCe, 

7 IIC. ClPVl nt I or, c,t- t t,i- r>:.: t. I .i,-. t 1 I?,-, .mgle 1 s 

cr,l‘,petlsatrd b-y 1 OUI pu1 Se-Cl sest up01 e 1 e1nses. 

Five pulsed quadrupolr lenses located irr the 

straight sections serve to control detunirrg 

i n the process of extraction. The extraction 

at a half-integer resonance of betatron oscil- 

1 at 1 otns is pr ovidrd by the corresponding 

tunl ng of- the quadrupole 1 ences of the 
str aicght sections. The reference 01 bit 
corrrctiorn in the both plarnes is car-r-ied out 
with 30 dipole car-rector-s. 

To compensate the beam ernergy losses by 

synchrotr-cn radiation. four RF sections. each 
cons~ 5 1-i mu c-f' !3 opt1 ml zed Cl--ccl 19, are 
mount cd ?. ,I ot,e Of the straight sections. The 
oper at i net _ ft-equerncy of the RF system is 
FX3.3MHr. the power of each of four klystrons 

1s lc7Ol:W. the accelerating voltage is 3MV. 

The beam is extracted fr-om the ring by 

,,Ieans Of t he electrostatic a* K-l two magnet 
':ept a 

l'l1e bean, prtrameter-s 31 e controlled by 

pi I: up stations, RF and magnetoinduction 

detectos, wi rc scanners. against synchrot r on 
r-sdihticm. etc. 

The basl i str uctul~al mater i al of- the 
'iz%CU",,, cl-,amber- 1 s al umi ,,I.,", al lay. The chamber 

is elliptical in the cross section. the semi- 
axes being 70 and lomm. In the dipole magnets 

cf the ritlg the chamber with an antichamber is 

used. 

The chamber is evacuated by five stations 

r> *.. combined pumps at a total pumping r-rate of 

no less than 100 Ia's at a pressure of 10 -8 Pa. 
The pumps comprise the magneto-discharge unit 
and titanium sputterer. Similar stations are 

mounted to evacuate RF cavities. electrostatic 

and magnet septa boxes. 

The PSR-2000 is supposed to have an 

internal jet target with an appropriate 

detecting equi pment as *iell as the systems of 

photon tagging and monocrw~* get. i c pt,ot co, beam 

pt oduction due to the Comptorl Inter action of 

laser light with the eleotr-on beam. 

The main paranete~c ~1. the PSR-2000 for 

two modes of operation at-e giyern in 'Table 1. 

Table 1. 

MAI rl par amit w E: of the P3R-2trUO 

-Ener-gy t-anye, GeV 
-Circul. current. mA 
Cmultibunch mode) 

-Average extracted 
beam current. /-IA 

-Emittance. mrad 
horizontal .'_$-s 
vertical .10 

-Beam duty factor 
-Energy spread. 1; 
-Orbit length. m 
-8endlng magnet 

radius. m 
-Momentum c*mpsction 

factor- 

t., ctr‘tlLrl0 

nv*cl P-z 

0. !3i3. ” 

140 

30 

1On 
loon 

0. Y 
0.1 

814.78 

903 

0. 048 

LOW rnd. 
wi t. tr\t1r:e 

mode 

, . ‘,-;+2, lfj 

400 

214.78 

9.03 

0.081 

The main building houses power supplies 

of magnet elements, septa. RF stations, local 

and central control boards. In the electro- 

technical building there are power f.acilitleS. 

heat exchangers. stands 1'or magrlrtic 

measurements, vacuuwr technology tests, and 

al so rooms for assembling, adjustment and 

repair of the instrumentation. 

3. PSR-~000 Sl-ATUS 

At present. t.he development of the 

general design is nearing completion. All 

facilities necessary for putting the machine 

into operation have been developed. The stand 

for magnetic measurements is constructed. The 

construction of the pilot samples of dipole 

and quadrupole magnets is to be started this 

year. The stand for the RF system is also con- 

structed. The c3Y9.3 MHz klystron with an 

average power of IOOkW has beer: developed and 

tested. Welding technique has been refined. 

vacuum system elements and units for the 

transport channels have been made and prepared 

for tests. Components of dyagnostics. electro- 

static septum. etc. are being developed and 

tried out. 



4. CONCLUSION 

Analysis and design stages of work on the 

PSR-2000 are nearly completed. The realization 

of the proJect will depend now on the 

financing of the PSR-2000 construction. These 

problems are being under discussion. It is 

possl ble that other laboratories feel i ng 

interest In the project may participate. 
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