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Abstract

To investigate the single bunch instability at the UVSOR electron storage ring, we measured the electron bunch
length by a streak camera. We observed that the bunch length increased and the synchronous phase shifted as the beam
current increases. The bunch length in the low current range was consistent with the calculation assuming the
momentum compaction factor obtained from the measured synchrotron frequency.
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Table 1: Parameter of UVSOR Electron Storage Ring[1]
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Figure 1: Over view of UVSOR electron storage ring[2].

2. EEBAHE

Energy 750MeV

Beam Current 50mA(single)
300mA (multi)

Circumference 53.2m

RF Frequency 90.1MHz

Harmonic Number 16

Bending Radius 2.2m

RF Voltage 120kV

Momentum Compaction Factor 0.030

Energy Spread 5.24 x 107*

Natural Bunch Length 128ps
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Figure 2: Drawing
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Figure 3: Optical path to streak camera.
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Figure 4: Streak image taken by double axis sweep.
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Figure 5: Distribution of SR light obtained by streak
image and focus image.
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Figure 6: Temporal structure of SR light at 2.2mA and
32.9mA.
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Figure 7: Dependence of bunch length on beam current.
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Figure 8: Dependence of center position of the bunch on
beam current.

- 597 -



Proceedings of the 14th Annual Meeting of Particle Accelerator Society of Japan
August 1-3, 2017, Sapporo, Japan
PASJ2017 TUPO91

4. BEREFED

AREBRTHEDN 22mA OFFOACF £ 141ps 15
Momentum Compaction Factor Z k& 25& 0.035 &£720,
BRHIEEST-72 22mA DOEEDOV v rabha AR
IZ 209kHz THY, 25RO BN 2D Momentum
Compaction Factor (£ 0.034 Th-o7z, ZILUTED, N
FEREERL b SREVEGRE RS R 53R
5415 Momentum Compaction Factor (ZIFIE[FRL TH5H
ES 2D, Table 1 [RLT=T WA A#(0.030) & 134T
RlpoTUND,

ARFEBTIX, UVSOR @ BLIU 2RV T 7N
T IEERF O AN TF R OE — LEFKAFNEIT OV TH]
ELTC, E— BB & NUFEMIETS
Z& RS OB LENTNHIE LR TE,
Figure 7 OERIZ-DV T, Potential Well Distortion[4]&
Microwave Instability[4]D[E] 5235 2 HHT28, /3
FRHIELFFFICE — AD =R X — R0 O W E %
LTV, ELLORBICLAH AR DN EBRTHT
ETHD, F7-. Figure 8 LVIIEHEZFHD Loss Factor[4]
EIRNT T AZENFRE TH LT | SR IBEREITNE
BTLHTETHD,

P
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[4] A. W. Chao,"Physics of collective beam instabilities in high
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