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Abstract

Readouts of X-ray Beam Position Monitors (XBPMs) for insertion device beamlines are influenced when the filling
pattern of the SPring-8 storage ring is changed. The phenomenon has gradually become apparent. The deviation of
readouts are approximately 20 um RMS in horizontal and 40 um RMS in vertical (equivalent to 1-2 prad in terms of the
angle of the optical axis). The cause is that a photoelectron emission from detection element is affected by a space charge
effect when the bunch current changes. To solve this problem, we introduced a new design in which the blade-shaped
detection element of the XBPM are arranged in an inclined configuration. We demonstrated that this XBPM is highly

effective in suppressing the influence of the filling patterns
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Table 1: Bunch Current and the Deviation of the XBPM Readouts for Parallel Configuration

. Bunch current (mA/bunch
Filling pattern ( )

Deviation of XBPM readouts (um RMS)

Train Isolated Horizontal Vertical
Multi 0.05 — 36 2.0
11/29 + 1 0.10 5.0 13.9 38
203 — 0.52 17.6 12.6
11 x 29 0.31 — 27.7 =27 * 146—20%*
17+5 0.24 3.0 335524 1325 21*%
2/29 + 26 0.38 1.4 403 —4.3* 205—-56*
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* after taking a series of measures
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(a) Conventional design (b) New design

Figure 1: Schematics of blade-shaped detector heads. The
difference between the traditional and new blade
configuration (top) and the difference in shape (bottom) are
shown.
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Figure 2: Schematics of an inclined XBPM, a view of the
internal configuration along a vertical cross-section (top)
and a perspective view (bottom).
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Figure 3: Photograph of detector heads [6].
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Figure 5: Applied voltage curves of blade current signal
(average data).
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Table 2: Fixed Point Observation Results for the Inclined-
XBPM

Figure 4: Applied voltage curves of blade current signal
(raw data). Each measurement of the four blade detector
heads is displayed in a different color.

Condition Difference of readouts
ID Gap XBPM HV Dx Dy
(mm) (V) (um) (um)
100 V 4.5 1.0
13.0

500 V -1.5 1.0

8.1 100 V -5.0 -1.5

] 500 V 0.0 1.0
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