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Abstract

Previous measurements of longitudinal coherent frequencies at the KEK Photon Factory 2.5 GeV ring have revealed
very interesting phenomena. The measured coherent frequencies disagreed with theoretical values, and unexpected
oscillation modes appeared. We continue to study this phenomenon experimentally and theoretically. Because the low-
level RF system of the PF ring is to be upgraded in the summer of 2023, we re-measured the coherent frequencies before
the upgrade. The data obtained from the re-measurement were almost consistent with the results of the previous
measurements.
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Figure 2: Setup for the measurement[4].
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Figure 3: Measured beam responses under different beam
currents. Total cavity voltage was fixed at approximately
1.65 MV. An offset of 30 dB was appended between
neighboring traces. Measurement date: May 25, 2023.
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Figure 4. Coherent frequencies and damping rates as
functions of the average beam current. The total cavity
voltage was approximately 1.65 MV. Closed circles
indicate the latest results whereas square symbols indicate
the previous measurement[4]. Solid lines show the
calculated values.
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Figure 5: Measured beam responses under different cavity
voltages. Beam current was fixed at 350 mA. An offset of
30 dB was appended between neighboring traces.
Measurement date: May 25, 2023.
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Figure 6: Measured coherent frequency and damping rate
as the functions of the cavity voltage. The beam current
was 350 mA. Red circles and orange triangles indicate the
results of the latest measurement for the broad and narrow
peaks, respectively. Gray squares and gray triangles
indicate the results of previous measurement[4]. Solid lines
indicate the calculated values for the beam Robinson mode.
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Figure 7: Results of fitting using (a) one oscillator model
and (b) two oscillator model. Traces given in Fig. 3 were
used. Blue and orange lines indicate the original data and
fitted curves, respectively. Abscissa: frequency (kHz),
ordinate: signal intensity in linear scale.
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Figure 8: Results of reanalysis for the traces in Fig. 3. Red
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