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sumnary 
A fullscale prototype of the accelerating 

cavity for the superconducting deuteron sector cyc- 
lotron at the energy 100 MeV is described. 

The fundamental frequency and the distribution 
of the radiofrequency voltage along the accelerating 
gap were calculated by the RFC3D programne for cal- 
culating of Wimensional components of the electro- 
magnetic field. The rf measurements proved the 
validity of the calculations with the accuracy better 
than 5% for the cavity fundamental frequency and 
10% for the voltage. 

Introduction 

The structural features of the DC-1 sector 
cycyotrn iI/ required a halfwavelength resonator 

The Table 
A-electrode as an accelerating element. 
lists the main parameters of the RF system 

of lx-1 121. 

Fig. 1. The general view and median cross section of 
the resonator. 
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Table 

Number of cavities . . . . . . . . . . . . . . . . . . . . . . . 2 
RF frequency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74.25 MHz 
Harmonic number . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Mean injection radius . . . . . . . . . . . . . ...*... 40 cm 
Mean extraction radius . . . . . . . . . . . . . . . . . . . 115 cm 
Accelerating voltage . . . . . . . . . . . . . . . . . . . . . 300 kV 
Azimuth dimension of resonator . . . . . . . . . . . 30" 
Losses in one resonator . . . . . . . . . . . . . . . . . . 40 kW 

The main structural features 

The resonator is a right-angle prism about 
2 m high, 
sides. 

its base being a trapezium with equal 
The general view and median cross section 

of the resonator are shown in Fig. 1. 
The resonator walls are made of aluminiumalloy 

with copper cladding inside. The space for the 
resonator in the cyclotron is 30" and is limited by 
two neighbouring magnet sectors. The side walls of 
the resonator are as thin as possible to keep the 
necessary internal volume. It is the magnet cryostat 
walls that are of the supposed to carry atmospheric 
load. The gaps between the side walls of the resona- 
tor and the cryostats are pumped down to rough 
vacuum. Other resonator walls are 50 mn thick and 
withstand the atmospheric load. 

To tune the resonator and to achieve the neces- 
sary behaviour of the variation of the accelerating 
voltage in the acceleration zone, there are movable 
panels and a trirener capacitor that changes the 
capacitance between the outer end of the A-electrode 
and the resonator wall. The contacts of the panels 
are made of copper foil 0.3 mn thick pressed to the 
walls by sending air under pressure into a rubber 
hose placed in a slot under the contact tabs. The 
hose is a vacuum tube with the inner hole 4 tan 
diameter and walls 4 mn thick. The design pressure 
is up 14 atm. The necessary pressure was determined 
in a direct experiment. The natural frequency of 
the resonator changes within 100 kHs as a function 
of the pressure in the contact opening system. 
The minimal working pressure is 10 atmospheres 
and the quality factor is 10000. 

The copper cladding is cooled by water under 
pressure running in soldered on copper tubes. The 
water reaohes the panels and the trinrner capacitor 
through guide rods. 

The resonator is supposed to be evacuated 
by two electric discharge pumps. To prevent oil 
fumes from penetrating in the initial vacuum system, 
adsorption traps will be used. 

Measurements of resonator characteristics 

The main resonator characteristics measured 
at a low power level are the quality, the range 
of tuning with the trimmer capacitor, the accelerat- 
ing 
edge. 

voltage distribution along the accelerating 

Fig. 2 shows the resonance frequency plotted 
as a function of the gap between the short-circuiting 
panels of the resonator. The theoretical and experi- 
mental values are given. The discrepancy is 5%. 
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cessing of the characteristics consisted in removal 
of the experimental errors (temporal thermal instabi- 
lity of instruments and the resonator itself, devia- 
tion from the zero level). Then the dependence 
of the accelerating voltage on the radius U(R) 
was calculated. In Fig. 4 one can see this dependence 
compared with the calculated one. 
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Fig. 2. Resonance frequency vs cavity height. 

Fig. 4. Accelerating voltage vs radius. 

The calculation was performed by means of the pro- 
gramne RFC3D 131 for calculation of 3dimentiona.l 
components of an electromagnetic field. Fig. 3 
shows the possible range of resonator frequency 
tuning with the trirrmer capacitor for the maxinnvn 
and minimum gap between the resonator tuning panels. 

Measuring of the accelerating voltage is 
the most labour-consuming process and required 
special equipment end measuring devices. To solve 
this and similar problems, a multipurpose measuring 
complex has been developed on the basis of the 
personal computer. The perturbation method was 
used for measurement 141. The perturbing body was 
a copper ball 6 ren in diameter fixed to a capron 
thread. Since the ion trajectories in the A -elec- 
trode are close to a straight line perpendicular 
to the axis line cf the electrode, radii were measured 
from this axis, end the systems that guided the 
movement of the thread with the ball were parallel 
to this axis. 

In measurements we registered the output 
analo.gue signal from the phase voltmeter, which 
was proportional to the variation of the RF field 
phase in the resonator caused by the perturbing 
body: A9 w--E (E is the value of the electric field 
at the perturbation point), end the voltage from 
the multiturn potentiometer connected to the motor 
that moved the ball. The preliminary software pro- 
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Fig. 3. Resonance frequency vs trimmer 
gap for max and min cavity height. 

capacitor 

The non-compensated capacitive coupling was 
used for excitation of the resonator. Since there 
was coupling capacitance (Cc>, the frequency tuning 
of the resonator should be slightly shifted from 
its own resonance toward the capacitance region. 
Considering the equivalent resonator coupling system 
circuit, we can obtain in this case that Cc = 

=[ 2X f(ZinRsh)'j2 I-1, where Zin is the input 
resistance of the coupling system, Rsh is the 
shunt resistance of the resonator, f is the fre- 
quency. The resonator has such parameters that 
they allow Zb = ZOf (ZOf is the wave resistance 
of the feeder). The coupling system design allows 
stepless variation of the coupling capacitance 
for fine matching tuning. Retuning goes on without 
violating the vacuum. The impedance end the input 
phase of this coupling system are shown in Fig. 5. 

Fig. 5. Impedance end input phase of coupling system. 
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2.5 

Fig. 6 shows the dependence of the voltage at 
the accelerating A-electrode in the region of the 
injection radius U, on the input voltage of the 
matched (Zb = Rin = 50 Ohm) coupling system U50. 
The dependence was measured with the help of the 
calibrated measuring loop. Using the obtained result 
one can find out that the power of the A -resonator 
will be about 40 kW at the accelerating voltage 
Udelt = 300 kY. 

A 100 kW self-excited oscillator with the in- 
trinsic feedback has been developed for experimental 
excitation of the resonator. Coaxial circuits and 
flat film capacitors are used here. The initial exci- 
tation of the resonator performed according to this 
scheme in the air allowed 10 kV at the A-electrode. 
This oscillator is planned to be used in a pulsed 
mode of operation. 
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