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[. Introduction
When the particles are moving freely in the potential well of the radio
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Schottky spectra can be strongly affected by collective effects, in

particular those arising from beam-coupling impedance when large frequency (RF) bucket, an analytical relation between the amplitude of

the synchrotron oscillation and its frequency can be used, allowing these

bunch charges are involved. In such conditions, the direct interpretation
methods to reconstruct the Schottky spectrum from the synchrotron

of the measured spectra becomes difficult, which prevents the
extraction of beam and machine parameters in the same way as is amplitude distribution. However, this relation has to be modified when
beam-coupling impedance affects the longitudinal dynamics.

usually done for lower bunch charges.

Theoretical reconstructions of Schottky spectra, such as the matrix formalism
[1] or the Monte Carlo approach [2, 3] are based on the following expression
of the beam current [4] and assume that the synchrotron frequency
distribution is known.
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Frequencies on all the plots have been shifted from the LHC Schottky harmonic, h = 427725, to the first harmonic.

V. Conclusion

The aim of this study was to explore the effects of impedance on the Schottky spectrum.

The longitudinal equation of motion was generalized to include the forces coming from any impedance Z(w), and the

case of a broad-band resonator was studied in more detail.

The relation between synchrotron amplitude and frequency was generalized to include the effect of a broad-band
resonator, allowing existing theoretical reconstruction methods of Schottky spectra to include impedance effects.

The developed theory was shown to be in good agreement with macro-particle simulations, by correctly reproducing
the amplitude dependent synchrotron tune shift, and the sub-structure of the Schottky spectrum satellites.
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