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Abstract

We are working on practical application of a pulse-mode X-ray beam position monitor (XBPM) that enables pulse-by-
pulse position measurement of high-intensity synchrotron radiation beams in SPring-8. The heat resistance performance
has been improved by modifying the structure of the blade type detection elements and the holders. Hereby, the output
signal charge for each pulse can be increased, so that improvement in resolution can be expected. The evaluation tests of
this monitor was carried out at a bending magnet beamline. We succeeded in observing the pulse-by-pulse dynamics of
the synchrotron radiation beam for the first time by perturbing the electron beam orbit using a beam shaker. The effective
position resolution for each shot was evaluated using high-speed amplifiers, low pass filers, and a RF difference circuit.
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Figure 1: Photograph of diamond heatsinks and a water
cooling base. The size of the heatsinks is 20 mm (height) x
16 mm (length) x 0.3 mm (thickness). Heatsinks are
clamped to the cooling base with both sides held down
using wedge-shaped metal fittings.
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Figure 2: Measurement data for each turn by SPBPM, and
a fitting curve (shaker strength: 100%).
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Figure 3: Perturbation amplitudes at the XBPM point (12

m from the light source point) estimated from the SPBPM
data.
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Figure 4: Setup of measurements using pre-amplifiers and
low pass filters.
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Figure 5: Waveforms from the pulse-mode XBPM
(nominal beam shaker intensity: 100%), (a) when the beam
position is high (UR > LR), and (b) when the beam position
is low (UR <LR).

Table 1: Estimated Maximum Amplitudes Measured by
the XBPM
Shaker strength Standard deviation ~ Converted to Estimated maximum
(nominal) of difference, pC position, mm amplitude, mm
100 % 0.865 0.0436 0.0592
70 % 0.764 0.0386 0.0518
50 % 0.467 0.0236 0.0289
25 % 0.334 0.0168 0.0171
off 0.231 0.0117 -
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(b) Measurement 2

Figure 7: Measurement data for each turn by XBPM, and
fitting curves (shaker strength: 100%).

Table 2: Amplitudes Observed by the XBPM

Shaker strength Measure- Amplitude, Convertedto  Difference from
(nominal) ment pC position, mm fitting curve, um std
1 1.16 0.0585 9.1
100 %
2 0.985 0.0497 10.1
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Figure 6: Correlation of the integrated values of the pulse waveforms of UL and LR blades.
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Figure 8: Generation of “difference” signal using the RF
circuit.
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Figure 9: Waveform variations during scanning
measurements.
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Figure 10: Variation in fluctuations of "difference" signals.
Ten measurements are indicated in both graphs.
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Table 3: Estimated Maximum Amplitudes Measures by the
XBPM Using the RF Circuit

Shaker strength Standard deviation Converted to Estimated
(nominal)  of difference signal, position, mm maximum
pC amplitude, mm
100 % 0.0899 0.0453 0.0448
0% 0.0635 0.0324 -
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Figure 11: Perturbation amplitudes measured by the pulse-
mode XBPM.

Table 4: Summary of Resolutions

3.1 Turn by turn
9.1/10.1

3.2 Distribution 3.3 REF circuit

324

Resolution,

o RMS 11.7
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