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Abstract

For the cavities of ILC, the frequency tuner which can compensate a Lorentz detuning larger than 2kHz is needed for
a high-field operation over than 35MV/m. A ball-screw tuner was designed aiming at a large dynamic range of
compensation for the cavity operated even higher gradient of 45MV/m level. This tuner response was studied with
investigating the cavity characteristics. Tests were performed both at room temperature and at a liquid nitrogen
temperature. A high dynamic range of 5kHz was found feasible.
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Table 1 Mechanical stiffness of ICHIRO cavity.
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Fig. 1 Detuning of each cell.
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Fig. 2 Transient detuning.

Table 1. Lorentz detuning of ICHIRO cavity

Frequency shift AF p Kip
at45 MV/m | Sensitivity

Units kHz Hz /

(MV/m)"2

Single cell with both -1.73 -0.85

ends fixed

Cavity with two ends -2.38 -1.18

fixed

Actual cavity with -3.02 -1.49

tuner and jacket
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Fig. 3 Transient tuning characteristics
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Fig. 4 Coaxial ball-screw tuner.

Fig. 5 Tuner with He Bessel.
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Fig. 6 Mechanical and electrical (1.3GHz) response to

2ms drive pulse.
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Fig. 7 FFT of response to pulse drive.
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Fig. 8 Frequency spectrum of cavity/tuner system.
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Transient response with 2ms, 800V, 5Hz
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Fig. 8 Frequency shift driven by 5Hz 2ms pulse.
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