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Abstract

To investigate a longitudinal single bunch instability at the UVSOR electron storage ring, we measured the electron
bunch length by a streak camera and the energy spread by spectra of synchrotron radiation emitted from an optical klystron.
Up to now, we observed an increase of the bunch length but not that of the energy spread. From the bunch lengthening
data, we analyzed effective impedance which can cause bunch lengthening by using broad-band resonator model. We
also estimated possibility of microwave instability by using an impedance model.
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Figure 1: Over view of UVSOR electron storage ring.
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Figure 2: Optical path to streak camera and

spectroscope.
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Table 2: Parameters of Optical Klystron in UVSOR [2]

Undulator

Total Length 1.056m
Magnetic Period Length 0.088m
Number of Period 10
Magnets Array Gap 24~200mm
Dispersive Section

Total Length 410mm
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Figure 3: Simulated spectra of synchrotron radiation
emitted from the optical klystron in UVSOR.
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Figure 4: Streak image taken by dual axis sweep.
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Figure 5: Distribution of SR light obtained by streak image.
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Figure 6: Spectra of synchrotron radiation emitted from
optical klystron and fitting by Egs. (2) and (3). (a) Fitting
on overall wavelength range. (b) Fitting between two peaks
next to the maximum peak.
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Figure 7: Dependence of measured and fitted bunch length
on beam current.
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Figure 8: Dependence of measured energy spread on beam
current. The energy spread was analyzed from spectral data
from optical klystron.
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