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of the physical ressarches  at

Institute and rising from it
& GeV synchrotron  develapment
at the latter conference [17.
Lhe results of the completed
work and wome ways of  their elaboration in
faluare acrs given.

Works continue to increase the flat top
duration ta 2 ms. Fhysical starting of the
firset stage of the system for flat top
formation of 4 ms at 4.5 GeY was made in
december 1987. The aim of this intermediate
stage was to analyze the work of the
accelerator facility during slow extraction.

; . : the enperiment showed that at the moment of
- Modernicazion of the aperating synchrobron ) ) . .
- : the flat top formation there occurred high

Huowrding bto the program of  synohrobron freguency oscillations (15 HMz), which were
modernisation, the injection  ensrgy of the causad by the discharge of the spurious
ating linac has been attained 75 MeVY due capacilances of the resonance circuit through

re 2D MeV  additional  section. Averags the electromagnet, which ignificantly
iection current was managed 2 uf at EJE = + complicated the electron beam extraction.
X . This allowed, even with the existent Tharefore a new scheme of the flat top
EF accelzrating system, to get & considerable formation is being developed.
improvemsnt of the particles capture into the Fror ensur-ing the possibility to  increase
wwomlerating mode. In addition the conditions the duration of the beam extraction to 20 ms
of the beam extrection were improved at  the at the 4 GeV there is considered a version of
flat top for duration of 4ms. At present time replacement of synchrotron magnet system
& new 120 Mov high owrent  linac  is  under with combined functions by & new magnet
construction ong of the alms of which is  the ring with separate oces to realize the
use of the synchroteron as the injector. The dumping of all three oscillation modes.
part of the building work is completed A new ring 1is suggested to be installed
antd soma of eguipment is being received. instead of the operating one with the same
To decrease the energy spread of the new average radius (R = 34.3 m), but with the
: to 0.001 is supposed to set up a8 reduced bending one (19 m) in  the bending
y of  beam monochromatization in the magnets., Then the @aximum field in the
Injection tract of the synchrotron. After bending magnets will increase to 1.1 T at &
sharting a new injector and with bt of a GeV energy [2]7.
mure poverful RBF system the average il
of the synchrotron will be G.8 - 10 uA.
S0 .80

The coonstruction of a PEw injector

prototype (30 MeV high current accelerator)

#will bt  accomplished in  the near future.

Besides of adjustment and test o©of the main
i

1 of linac, there will be carried out A
rasmarches of the new methods of the charged A
particl aceeleration  in  the wake fields,
axcited in periodic structures and plasma. \

At present Yerevan synchrotron operates on /
2rtracted beam of 7 wms duration at 50 Hz
repetition rate, on 4.% BeY extracted beam 250 A 2.40
2ricrgy and I uf average current.  Work are ’
carried out  for construction of a new \\J/ \ \\ //\\ //\\
accelerating system with 44601 MHz frequency, /

to increase duty factor, bunch structure of 200 Qo0
the extracted beam, rise its energy up to &
GeV and current to 10 puA (the main parameters

of the system are given in [11). Choice of /

the fregquency was determined by the / / ~\\\
wesibilities of the electrovacuum devices. N/ / \w/

Two cylindrical resonators vilth the /

langth of /2 each , which are strongly
cennectsd by the hole for  the beam  passing
(the coupling factor 0.5) are used as
accelarating  structure. Hence the beam
pansing factor, which eguals /2, reduces
shunt impedance efficiency, makes the
rasonator construction simpler and  Lnoreases
its strength. Two prototypes af such
structures, which differ by their
manufacturing technigue, are being tested at
the present time. Fig.1
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The magnet lattice consists of a8 Table 2.
superperiods which allow tee have the same Bending radius 20 m
number of free gaps of 2.11 m each. It 1is Horizontal tune &6.33
necessary for injection and slow extraction Vertical tune &.29
on the third-order resonance. The rest of the Bending magnet field 17
gaps may be used for resonators and F guadrupoles gradient 12 T/m
sextupoles installation. The main parameters U quadrupoles gradient 12.5 T/m
cf the new ring are given in Table 1. Rms energy spread 0.114 %
Horizontal emittance 0.66 mm/rad
Table 1. Momentum compaction .0238
Energy &6 GeV
Bending radius 12 m In figure 2 are shown the graphs of
Max. field in bending magnet 1.1 7 betatron functions (3 and e and the
Max. gradient in quadrupoles 9.8 T/m o : . o - .
- dispersion function n for one super period.
Horizontal tune 5.26 . . : )
: Injecting and extracting septums will be
Vertical tune S5.17 ) ; . R
- 2 - installed in the big free gap behind the
Damping time of H oscillations 1.4 ms
- - - T bending magnets.
Damping time of V¥ oscillations 1.4 ms
. > - Phase advance between the two free gaps L1
Damping time of synchrotron. oscill 0.7 ms 5 X Th b
Space compaction factor TG and LS of 1.5 m length is near m. ey can be
B - used for kicker magnets installation while
i i NS i tt i ki
Fig. 1 shows the graphic display of betatron building the compensated bump 1in e point o

function along horizontal (3 and vertical 5.

Since the new ring will work almost as an
@lectron storage ring in flat top mode of big
duration (20 ms); then it will be necessary
pta] compensate for the chromaticity:
torizontal I x = - &.78 and vertical
~ + = — %.1. It is s=suggested for this to
inatall 8@ sextupcles on the orbit which can
bz usmed for the third-order resonance
building up during slow extraction. In this

design of magnet system replacement there
are considered also ths possibilities of
super cycls synchrotron stretcher coreation,
i.e. the possibility of reducing the
acceleration periods duration and magnet

fielg fall fror increasing the sxbracted beam
duty factor [F].

2. The FProspects of Develcpment

Twe versions of & GeV stretcher
conshtruction are isoussed for getting
eclectron  heam continuous extraction  with
100 % duoty factor and 10 ph average curtrent.
One of them is supposed to be located in the
existent synchrotron tunnel, and the sscond
cre is thought to be made in the form of the
separate ring with the orbit langth exceeding
S — 7 times the synchrotron orbit length.

The first version of the stretcher is
developed in details. .Its basis is a storage
ring, located along the ocuter tunnel wall of
the synchrotron. At the end of each
acceleration cycle, & GeV electron beam
accelerated in the synchrotron is injected
into the stretcher, followed by a continuous
uniform extraction during 20 ms.

The stretcher magnet lattice is being
designed with separate functions to ensure
the radiation damping of the horizontal
oscillations.

Tre use of the conventional FODO lattice
is unfit im our case since a long free gap of
3.2 m is reqguired for injection of & GeV
plectron beam from the synchrotron. A big
free gap will ensure suitable conditions for
uniform extraction from the stretcher. So,

the chosen magnet lattice of the stretcher
consists aof 8 super pericds with 3 simple
FODO cells in each. It leads to

the bending radius increase up to 20 m.
The main parameters of the stretcher are
given in Tahle 2.

particles injection from the synchrotron.
Sextupoles can he located in the rest  fres
gaps for compensating the quadratic
chromaticity and creation a resonance
harmonic on orbit for continuous extraction
Trom the stretoher.
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The total length of the & GeV electron  beamn
transport line from synchroteran into
stretcher is 27.% m. That's why the extracted
beam is necessary to turn by 4% angle.

To get high efficiency {more than 90 %) cof
particles extraction from the synchrotron it
isn supposed to use one—turn extraction. Such
particles extractien fram synchrotron  into
the stretcher is done by 2 kicker and 2
septum magnets. The vertical beam size of

20 mm at & GeV defines the use of 2 kickers
with the power source voltage of each kicker

about 40 kV. The bump preliminary shifts the
accelerated electron beam by 25 mm from the
aves of the chamber.The electran beam is
thrown behind the first septum edge {by T4
mm) by 2 kickers constructed identically.
Kickers and the first septum will be
aligned in the near three focusing gaps. The
spcond  septum  will  be installed in the
defocusing gap following the first septum.
The main parameters of kickers and septums
are given in Tab.3 and 4 correspondently [47.
Transport line starts after particles
gxtraction from the secoard saptum. It
includes % bending magriets and & guadrupoles
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Table 3.

ricker type LC parts
Ejection energy & Gey
Delection of sach kicker 1.39 mrad
Ferrite length O.6 m
Ferrite aperture (h ¥ w) 40 % 80O
Magretic field 4&5.4 mT
Plolee rectangular
Fulse lenghth 1.2 us
INicker impendance 12.5 Ohm
Load impendance 12.5 Ohm
Fulse current 1.473 LA
Voltage al kicker 18.5 kY
Voltage at cable IB.0 kY
Voltage at RS 2.0 kWY
Table 4.
L& G e frontshield
Fro s half sine
Cepbtunms S1 o2
Eiection energy & & eV
Deflection o8 &4 mrad
Iron length ST .8 m
Bap aperture 1¢ ¥ 20| 10 ¥40 min
Magnet field 1 1.6 T
Fulse length 220 220 S
Impendance D.0Z74 0,002 hm
Fulse current V.993 C1RLTES B3]
VMoltage o0 AER v

T matohing
=llipsaes

synohrotron
which is realized by

and stretoher
matching Uthe

amplitade functions (3, 5, and 7 at the
injzction and extraction point. Each bending
magrnet of 1.2 m length and 1.6 T field
provides bending of 4 GeV elsctron  beam by
the .8 angla. The envelope of the electron

beam along the whole

transport

lane is  shown

in Fig. 3. It corresponds to the normalized
I mm/mrad emittance.
o
£X 1
I e T e
TN, T e __//’
o0 [l s 4 \, / o~ =
I _‘\\. — ”
‘~—\/\[l S //
.
-0
-2ad — H
Q.00 q44 6.87 a5 2% 10 248/ 2608 748

Fig.s.

Fartizles
realized from

tha particles on the orbit it

=]
turn the electron bsam by 107 .
aoptums of 1.6 T and 1 T will
Lthe free gap of the stretcher.

of the bumped orbit in the stretcher

point is &0 mm.

Energy loass of the & GeV
o the synchrotron
stratocher i
rac
=]

2.7 MeV. To
m of
circulating

5
» 3

250 A
tohee. Th
1

the beam will be 1.43% MW,

injection into the
inside of the ri

particie
radiation in

stretcher is
ng. For landing
is necessary to

To do this two
be installed in

The
injected

turn
the
conbinuous

per

gert

10 pA current one ocught to
carrent in
en the total RF power needed by

the

amplitude

It should ba noted that stretcher can  be
used also in the storing mode for producing
synchrotiron radiation. The wavelength in  the

synchrotron radiastion specter will be o.s16R.

The design of the second version of the
stretocher, which is a new big ring with the
circumference 5-7 times longer than that of

the synchrotron one, 1s under development
VW .
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