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fbstract

This report reviews the design and operating characteristics of
A Multiple-beam lon BF

wain 3ysteas. The installation consists of a wmicrovave oo

Accelerator  with  Alerpating-Phase Focusing

source,
accelerating sectlon with remcvable BF  module, two BF  power
geoerators ( cw 38 Mlz for ion source and pulsed 50 Mz for accele-

rating resomatcr ), vocuum systea, high voltage =quipzent

During the lqst decade 3 growing interest s observed Ip

preduction of intense sub-ampere dcn beass  with  MeV energles by
radiofrequency { RF ) accelerators, iscluding radiofrequency quadrupole
linacs ( RFQ ), Alternatiog-Phase Focused linacs and Variable Phase
linacs. At the saae tise, in order to imcrease total beswm current

1t was suggested to accelerate simultanesusly a ousber of lon
bears, that

[1, 2, 3], Besides a lotal beaa curreat lncreasing, due tc the space

becags a tbasis for Hultiple-Beam fccelerators development
charge linits bypassing, aud rising of ~ RF efficiency © of the
rackine [}] , there is a2 possibility to form an extended radiation
sone without special owtpul techalques.

In a Multiple-B=am Joo RF limac, which iy uwder Investigation
in HEPI [3] , the traosverse stability of particles "Is  provided
due to the Altersating-Phase installstion

a sicrowave { RF } iom scurce, accelerating section ( A5 ), two RF

Focuing. The contains
power generators to supply BY  source aad S, vacuua system, high
voltage apd auxiliary equipment

*BY oo scurce comsits of the glass discharge chamber ( length
60 an, dlameter 40 wa } placed i Jl/Z coaxlal meter range resonator
[ length 300 sm, dlaseter 150 am ) Juside 3 cylindrical spiral cester
gulde of 1%, The resonator 1is under high potestisl and i3 mounted
on insulator Ln;ide the vacuum tank { leogth 500 mm, dismeter 500 mm).
The ertraction electrode, flzed on the output end of resosator with
an insulator, has 7 bepzlets 2 am o dlameter ([ one b center and
six st the 30 mm diameter circle ). The BF pover lnput fs realized
as & drive loop, which bhas no conaection with cavity, so thal BF

pover geaerator has a potential of & ground.

At first rumnings of BF f{on source a palsed RF plasaz discharge
was used. In this case we achieved the total currest up to 40 =A
{ pulsed BF power 20 RN at 150 HE:
pulsed Ligh voltage at cavity - 30XV ) . A% the same tize , sost

of protons and 20 ah of Ar

of known BF ion a3ources are operating with coeticicus ( o ) 3RF
plassa discharge, btut in centimetze waveleaglh rasge.  Decause  thes
have, a3 a rule, saall crossection of diseharge chamber, or it has
no arial symsetry, such a scurces cannot be used for a3 multiple-
beaz isjector directly. 5o, the results of lavestigatise of our
aeter range RY fop source cw operation are of certaln interest. On
cw testing and optimization of gas preasure‘ and  EF  power  levels
the 7 XV dc iodustrial voltage supply was uwsed. It was  ccpnected

to the resomator aamd some part of it was  applied ‘e extraction

electrode. Whea feeding ‘the cavity free  standard o EF signal
generator [ outpul power less thas 2 ¥ ) at 150 HHz we Bave got
total dc current wp to 9.3 mh for protens, 2.2 23 fsr Be  and
0.1 ok for Ar Further 38 MRz cw BF pover gemeralor  was  used
( the spiral ia cavity was replaced ). The tatal e

£ mA for protens was obtained with BF gpower of 80 W . The further

currest  of

frcreasiog of BP power level thave lad tc sharp reduction of currest
which apparently i3 dee to the fact, that the value of rescater
voltage is not enough to cospensate the ‘transverse BF defotusing of
iops. With s large pulsed high  potestials &t cavity the  total
carrent was increased by a factor of § - 10, The wuearlest plaps are
to improve high voltage part of ion sowrce in  order ‘to  increase
20 &Y { now it doesa’t ezceed 5 AF )

The sultichannel accelerating section containa

extraction potemtial uwp to 1§ -
cylindrical  vacuus
and B cavity ( length 550 wem, diameter 400 2z ), isside of which
the resovable accelerating wmodule s

placed. The zodule includes

special flange, fired at the cavily fioput, on which 6 ( 3 + 3 )
pounted.  Each  drift  tube
by which

the tubes are fixed, in ‘turs, on corresponding set of three rods

longitudinal A/ rods are symsetrically
bas 7 beamlets { 6 sm in diameter } aad 3 support legs,
the section is excited on - mode and has specisl tuning elements

coonected to the rods. These elements allow to cospenzate iz a wide
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{£25%) raoge capacitive Joad chazglng, which is dwe to the fact
that 3 nusber of drift tubes In module dependy on lon  wass, - and
se zay be varled. To dipcrease [requency inductive tunlng guides of
special form were used, to low it capacitive plates {S] { sinllar
cipacitive zlements were used later {n the varlable energy BFQ [G]).
Shunt {mpedance of ressnator i3 egual to 50 ¥Q/a, @-factor - 2000.
The beam drossics calculations were made in terms of the poly-
harmonical theory of arissrmsetric accelerating field focusinx[ 7-10)

some results are given below

Serb of particles B fe Ar
Channel length, ® 0,51 0.5t 0.51
Input energy, MeY .03 0,035 0.095
Output energy, MHe¥ 0.1 0.54 .61
Longitudinal capture 21t 110 80
Tracsverae acceptance, srad ca 1.0 0.3% 0.1
Energy spread at output, % 1.0 1 [
Ruzber of drift tubes 10 12 32

The evaluatics of a beass influence on each other have shown
that it 1s negligible.
The accelerating secticn is driviog Yy 200 ¥ wultistage RF

power geterator, operating at 50 MBz  with 150 msec pulse. I
the fisal stage of aaplifier four triods with oxide coated cathodes
parallel running io ouiput resomsnt clrcuits were used. Io order to
aipisize tpe size of aspliffers, an  input aad  output rescnsnt
clreuits were made in the ferm of hellr and spiral lines. In
addition, an altercative astogererator RF power supply systes, using
scheme, to get
feedback

loops with contrary _ainding were introduced into the cavity.

only oae generator tube was developed. In  this

fundazental acde, two coupling

stable ercitation on the
Perforzing testing «of accelerating section and BF power geperator
we have cobserved stable operation at 200 ¥¥ RF power level without

breakdowns or faults during lasting tiae.
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