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Abstract.- The mechanical outline of the GANIL's cavities is described and the latest experimental measu
rements on the resonator number one, tested in a separated vacuum chamber in the frequency range from 6 
to 14 MHz are given . Results and performance of the 100 kW RF transmitter associated with the coupling 
system are presented. 

I. Mechanical description.- The final mechanical and 
RF characteristics were determined On a one third sca
le model . Some modifications were adopted to correct 
the frequency range and to reduce the current density 
On the movable contact finger stoCk(l). 

With the two stems connected On a common short circuit 
plate ,the resonator can be constructed as a plug-in 
unit, including the outer copper conductor. So, for ini
tial tests the RF structure can be housed in a dummy 
vessel. In order to obtain good mechanical tolerances 
the copper is sustained (dee and stems)by a rigid 
stainless steel structure Fig .l. 

Dee and Stems stainless steel structure. 

The water cooling tubes are soldered inside the dee, 
and also the stems after they were rolled from a sheet 
copper and welded longitudinally . The "waved" panel On 
the dee is fixed On the stainless steel structure but 
all the copper surface of the dee is radially free in 
such way that the thermal expansion does not affect the 
capacity gap Fig .2 . 

The external copper wall, divided in four removal part, 
is supported by an adjustable stainless structure which 
permits to obtain a precise position between the dee 
and the anti dee in the vertical direction. All these 
structures are connected to a support which can be ad
justed to put the resonator in the median pla~of the 
cyclotron under vacuum. 

Dee and Stems. 

At the rear of the resonator the vacuum door and then 
the RF am~lifier plate-forme are fixed On a chariot .When 
the resonator is removed from the vacuum chamber, it is 
first fastened on the vacuum door. Then the chariot al
lows the movement of all the components : resonator, 
door, amplifier, coupling system, and hydraulic circuit. 
The total weight is about 16 Tons. Fig.3. 

On the strict RF point of view there is no very im-
portant tolerance except for the vertical dee position 
and for the parallelism of the fixed and movable "waved" 
panels. All the controls, On the first resonator, have 
shown that the tolerances are well below the permitted 
values. 

2. RF Measurements.- The most important value to be 
measured is the maximum frequency which is completely 
determined by the mechanical dimensions and by the ma
ximum capacitor spacing. As shown on the Fig.4. measu
rements follow exactly the calculations corrected with 
the 1/3 scale model results. 
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Fig. 3: SSC resonator assembled. 
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Fig. 5: Qo factor VS Resonant frequency. 
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U 3. RF Transmitter.- As previously reported (2) a 100kW 
~ prototype has been successfully tested on a fictive 

~ 0 ~'O load. Then, with some minor modifications a seri~of 
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~: Tuning curves. 

For the Qo value at the maximum frequency the measured 
value is 15 % better than the calculated one (in which 

were included 15 % of "unknown" losses!). This indicates 
a good welding of all the copper pieces. Of course the 
maximum RF power needed to produce 250 kV will be also 
reduced at 14 MHz and be less than 80 klv. Fig.5 . 

Due to the better value of Qo it is necessary to ad
just the surface of the fixed coupling loop in order 
to be in the range of 20 to 110 D previously adopted 
for the "Il" network circuit of the amplifier. 

The resonator is now completly equiped in the dummy ves
sel which is pumped by a 20000 lis cryogenic pump and 
by a 3500 lis turbomolecular pump. A vacuum better than 
2.10- 7 Torr has been reached. (There is a small leak onan 

6 amplifiers (the two injector cyclotrons use the same 
amplifier with a RF power limited at 60 kW by the power 
supply) has been constructed. 

"out of tolerances" metallic seal).Initial experiments Fig. 7: Schematic diagram of the amplifier. 
with the 100kW RF amplifier connected will start soonl:l. 
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Some band pass filter have been placed in the plate 
circuit of each tube and in the output circuit to sup
press the harmonic dis torsion created by parasitic re
sonances in the diff er ent connections. Depending on the 
feeder length (0.6 m in the injector transmitter and 2 
m for the CSS resonator) it is necessary to add a small 
inductance in series with the feeder (Ls) if "e want a 

symmetrical variation of the plate impedance . This is 
important for the r esonator servo tuning system which 
useS the phase e rror signal between grid and plate RF 
vol tage of the power amplifier (3). Fig . 7 shows a sche
matic diagram of the 100 kW amplifier. 

Two stepping motors move the capacities CI (Tuning ) and 
C2 - C'2 (matching impedance). They are controlled by 
a local microprocessor. The positions of these e lements 
are setted according to tables which have been determi
ned by measurements of the TH581 plate impedance , fe e 
der coupling loop and resonator being replaced by their 
equival ent imp edance measured previously at cavity re
sonanc e . Then CI and C2 - C'2 are ad~ usted to obtain 
the rieh t plate impedance and a well centered circle in 
R + jX t erms . The 2 kW pre- amplifier is tuned by a va 
riable capacity (in fact equivalent to a variable in
ductance) The tuning c r i terion is the maximum voltage 
on the 50 ~ load of the power amplifier grid. For the 
maximum output power 70 Ware necessary on the grid 
circuit of the pre-amplifier which a re given by a 100W 
broadband amplifier. 
Two amplifiers are now ·6f>erational : one on Co I and the 
second on th e first CSS resonator. 

Power ampli f i e r being t ested on the resonator 
plate forme . 

4. Sliding contacts development.-

Tes t s of various type of sliding contacts have been 
finished at the beginning of this year (4). Results 
are summarized in th e curves of the Fig. 9. 

5 . 3uncher.-

To produce the 130 kV peak on the e lectrode of the A/ 4 
structure of the buncher~at 14MHz less than 20 kW are 
necessary. To simplify the tuning system the amplifier 
is shortly connected on the cavity and there is no mat
ching plate circuit : the coupling loop gives directly 
the ri ght plate imp edance on the TH 57 1 A water cooled 

tetrode. Fig . 10 shows a schematic diagram of the bun
cher amplifier. With the prototype connected to a fic
tive cavity (fixed inductance and vacuum capacitor) mo
re than 20 kW (cw) has been reached at 14 MHz with 100W 
for the driving power and 200 W at 6 MHz for 15 kW (cw). 
A 300 W wide band amplifier drives the power stage . Com
plete test on the buncher cavity will start in october. 
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Fig. 9: Density current VS temperature . 
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Fig .IO: Schematic diagram of the 3uncher amplifier. 
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