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Electrons that circulate inside a storage ring of a synchrotron radiation source
loose energy by emission of radiation and slow down. A Radio Frequency (RF)
cavity inside a storage ring is used to give back this energy to the electrons. The
properties of the RF cavity, used in the storage ring, are very important for the
operation of the ring. The RF cavity, used in the Siam Photon storage ring in the
future, is the main subject of this thesis. A cavity can be characterized by its modes.
Each mode is characterized by its resonance frequency, shunt impedance and Q-value.
The mode with the lowest resonance frequency is used to accelerate the electron
beam, and higher order modes may lead to instabilities of the electron motion, the so-
called coupled-bunch instabilities.

Modeling of the cavity of the Siam Photon storage ring is carried out with the
computer code MAFIA, calculating resonance frequencies, (-values, and shunt
impedances of all important modes. Coupled-bunch instabilities are investigated with
the computer code ZAP. Furthermore, a modification of the cavity by the insertion of
highly resistive SiC into the beam duct to absorb the fields of higher order modes is
proposed.

The resonance frequencies and (-values are measured with a Spectrum
Analyzer. The results show good agreement between the measured and calculated
resonance frequencies. However the measured Q-values are in the order of about 50%
compared to calculated values. The reduction of the O-values could be caused by the
operation of the cavity in the SORTEC storage ring where it was used during the few
years before it was transferred to Thailand.
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