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The Prove of Principle Experi.ents 

The RF ion ~cceler~tion h~s been re~lized at 
the SIU-1 RF e:·:per iaent~l proton ~cceler~tor. The 
~cceler~tor is described in short ~t [4] ~nd in 
det~ils ~t [2]. The acceler~tor sche.e is presented 
at FiQ.1. The SIU-l ~cceler~tor design ~nd 

investigation .ere c~rried out ~s follo.s : 
1. The ~utono.ous tests of the injector, the 
~cceler~tlnQ reson~tor ~nd the focusing solenoid. 
All the c~l~ul~ting parameters h~ve been obt~ined. 
2. The test of the ~cceler~ting reson~tor .ith 
focusinQ solenoid. The test sho.ed the resonator 
electri~ insul~tlon decre~ses ~t the presence of ~ 
stronQ a~Qnetic field. 
3. Th~ injector tests with the focusinQ solenoid. 
The tests indic~ted .he aagnetic field influence on 
plasma in the source. To decre~se this influence the 
compensating coil h~s been installed in the 
discharqe ch~Dber section. The beaa current at the 
reson~t~r input h~s been risen up to 0.6 A. 

. 4. The be~a acceler~tion experiments. The typIcal 
forDs of the voltage on ae~suring loop in the 
reson~tor and the be~m current from the 
Far~d~y-cylinder ~re presented ~t the Fig.2~. It IS 
obvious, that the strong RF volt~ge decrease takes 
pl~ce up to ~bout the half of its value. A number of 
experiments .ere carried out using the autoaating 
amplitude tuning system to compensate this decre~se. 
The beam current and the RF voltage pulses obtained 
~ith the oper~ting ~utom~tic ~mplitude tuning system 
are presented at the Fig.2b. Experimental data are 
presented in Table I. 

TABLE I 
SIU-1 Experi.ental Accelerator Perfor.ances 

Haxi mum particle energy ( MeV) 
Injection energy ( keV ) 

1.5 

Maximum accelerated beam current ( A ) 
Operating frequency ( MHz I 

100 ••. 130 
0.4 
196.8 

Beam pulse duration ( ~s ) 
Repetition rate ( puls/s ) 

v 

t 

I 
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Develop •• nt and Application 

The liaitinQ calcul~ted beaa current 
possibilities of -the SIU-l accelerating-focusIng 
~ystea has not been achieved. The main reason of i t 
i~ that the magnetic field distributIon .as not 
optimal because of the solenoid deSign. At present 
the SIU-1 accelerator is under development to 
increase the accelerated beaa current. In the SIU-2 
~ccelerator .ith the injection energy rise up t o 
200 keV and the simultaneous acceleratIng ~ave 

aaplitude decrease to about 1.5 MV / m it is p lan ned 
to Qet the proton beam .ith the energy of about 
1.5-Mev and current up to 1.5 A. 

This current value IS not a limit to th I S type 
of the accelerator. Physic~l simulations of a beam 
dynamic using an electron probe indIcate that th e 
beam with the current up to 5 A may be ~ c celerated 

at the frequency of about 200 MHz [5]. The fur ~ h e r 

bea. current increase can be ac hie ved ~ ~ing t~2 

lo.er oper~tion frequency. The beaftl dyn amic 
calculations indicate that at the JDerat l ng 
frequency of about 20 MHz the beaftl current may rI se 
up to 15 A [4]. 

The accelerator ~ith the superconduc tln g 
solenoid focusinq can be used as the initIal par t of 
the accelerator for the burner-reactor [6]. The beam 
.ith the averaQe cur~ent of about 0. 3 A can be 
accelerated using the accelerating ~ave amplitude of 
about 1.5 • •• 2 MV/e in the accelerator ~ith the 
injection energy of about 100 keV. 
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