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Abstract

We have improved the heat resistance of the pulse-mode X-ray beam position monitor, which enables pulse-by-pulse
observation of photon beam fluctuation at the undulator beamline. This monitor is characterized by reducing the stray
electric capacitance of the blade-shaped detection elements using a diamond heat sink and impedance matching using a
micro-stripline transmission line to improve high-frequency performances. Evaluation tests were conducted at the
undulator beamline. In this paper, the evaluation of the sensitivity and resolution of this monitor, and the observation of
pulse-by-pulse beam oscillation immediately after beam injection during user operation are presented.
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Figure 1: Modification of mounting method of the
detecting elements. (a) Doubling the size of the diamond
heatsink. (b) Adopting a wedge-shaped copper plug.

7o, Btk $—HORM, MHEWED BIEN 72N EDM
MTETND, KT fEASLRE — A7 12B 0
T, LEREE OFHE (2 ) | s iFREDREAM (3 7). KT,
2—Y—EHEEH D Top-up AHFFOE — LRENOELHI
(4 B) 2OV TR T2,

2. (BERRE

2.1 Y=—hckHEHEE SP-BPM (LA IEMEHIE
LRV T DY — b =—H & WK,/ TEE 7
(Z_R—FhaREN AR 352 &2k, AR E —
DTANIEBEENT- PM-XBPM DN (& RSE DA%
FhiL7- (Fig. 2), BV 7 D74V 13— DIISE
INUF LU BREERE O FERE) X 0.95mA L
77 AKSEFH I Cell 04 D BBF /K 51— HEH 5[]
1% Cell 30 @ 0.9 m Fv A —%HWT, KK/ TEE I

Pulse-mode XBPM
at BL35XU

Beam shaker

Isolated
bunch

Figure 2: Setup of position sensitivity measurement.
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Figure 3: Amplitude measured by SP-BPM (top: amplitude in real space, bottom: FFT analysis).
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Figure 4: Photon beam position amplitude at PM-XBPM
estimated from SP-BPM.
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Figure 5: Connecting diagram of PM-XBPM.
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Figure 6: Amplitude measured by SP-BPM.
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Figure 7: Amplitude of PM-XBPM readouts.
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Figure 8: Correlation between XBPM and SP-BPM. (a)

Horizontal, (b) Vertical.
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Figure 10: Waveforms of PM-XBPM. Applied voltage of
the charge collecting electrodes is +300 V.
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Figure 11: Fluctuation in diff/sum of the PM-XBPM data.
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Figure 12: Bunch current dependence of resolution.
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Figure 13: Connection diagram of PM-XBPM.
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Figure 14: Screen captures of the oscilloscope observing oscillations of pulses with 23.6 ns separation. HV is +300 V. ID

gap is 9.6 mm.
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Figure 15: Turn-by-turn oscillation during beam injection. Revolution time of the storage ring is 4.79 us. HV is +300 V.

ID gap is 9.6 mm.
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