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Motivations:

« Tohaveaglobal picture of Lorentz detuning in SCRF

- Dynamic detuning : - From Lorentz forcesin pulsed operation
- From piezo action

-  Behavior of the cavity field under dynamic detuning

2) To have a proper modeling

- Modeling of the cavity mechanical response under: - Lorentz forces excitation
- Piezo excitation
- Modeling of the cavity field evolution during dynamic detuning

3) Find an adequate piezo excitation form to compensate
the Lorentz detuning during beam pulse
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Modeling of the field behavior for a cavity under sinusoidal detuning.

(Behavior in steady state)

Sinusoidal detuning
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Amplitude of the detuning expressed in fraction

of cavity half-bandwidth.
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View in polar plot
(Frequency of detuning : 500Hz)
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The behavior of thefield of a cavity under dynamic detuning
Ismore complicated than in the static case



Modeling of the field behavior for a cavity under sinusoidal detuning,
and different amplitudes of detuning

(Frequency of detuning : 500Hz) cavity voltage phase (deg)
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For large amplitude of dynamic detuning
thefield behavior can take complicated shape



cavity voltage phase (deg)

View in polar plot

(Frequency of detuning : 500Hz)
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Dependence on the frequency of the detuning
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Modeling of the cavity mechanical response under sinusoidal piezo excitation

Cavity operated in

Max. of the cavity voltage phase (deg)
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The model seems sufficient to represent the mechanical spectrum



M odeling of the cavity mechanical response under “square” piezo excitation

Square piezo excitation form, 600mV peak . Cavity voltage phase (deg)
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Non linearity between the piezo excitation and the induced amplitude of the
detuning have been observed in themeaur ed data and should beincluded in the modeling



Modeling of the cavity mechanical response under “square” piezo excitation

FFT of the squar e piezo excitation
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Further studies:

e Continue data processing and confirm modeling procedure

2) Repeat the procedure for Lorentz detuning excitation

3) Find an adequate piezo excitation form to compensate
the Lorentz detuning during beam pulse



