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In this paper we present the methodology adopted In designing the mechanism responsible for controlling the resonant
frequency of Single Spoke Resonators of first type (SSR1). Such device is capable of compensating the effects of
external perturbations, such as pressure fluctuations and microphonics, on the frequency of SSR1. The compensation Is
achieved through active responses via an actuation system and passive responses which are inherent to the elastic
behavior of the overall system. The first experiences Iin the design, assembly, QA and testing are reported.

The tuning device for the SSR1 cavities of generation 3 (SSR1-G3) [2] has to operate only on one of the beam-pipe
regions of the cavity and only generates forces directed towards the cavity (push only). The resonant frequency of the
cavity Is modified by adjusting the spacing between the cavity end-wall and the spoke. Controlling this gap allows to
maintain the frequency near the nominal value of 325MHz.

J ,
Figure 1. 3D model of the Tuner assembled on the SSR1-G3 cavity
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Figure 2. Schematic for the tuning system showing the cavity inside the helium vessel. Figure 3. Scheme of force acting on the Tuner. //
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 FE analyses to simulate the three operating conditions and verify the value of stiffness and efficiency
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Figure 5. Actuating components assembled on a removable cartridge
that can be removed from the cryomodule by dedicated access ports
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The design of the Tuner i1s completed and it satisfies the specifications.
The first prototype of the tuner that was checked and assembled on a frame
reproducing the tuner’s supports of the cavity Is shown In Figure 7. Preliminary tests at
room temperature were performed In order to check the alignment of the parts, the
symmetry of the loads in the two piezos and the deformation at the probes. Of course,
more tests will be necessary to fully characterize its behavior and the respect of the
specifications. The two encapsulated piezo assemblies were tested at room and
Figure 6. Assemblies of encapsulated ceramic cryogenic temperature. The strokes under different loading conditions were measured
PIEEDS: and it meets the performance declared by the vendor.

The effect of the passive tuning on SSR1-G3 has been tested at 2K [4] and an acceptable e S e it o
value of df/dp = +4Hz/Torr was measured. A device with a passive stiffness of Figure 7. First prototype of the S5R1 double lever tuner.
Kpass = 40 N/um was in contact with the beam pipe.
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