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Abstract

By placing two X-ray beam position monitors (XBPMs) upstream and downstream of the same single beamline, both
the position and angle of the photon beam can be determined with high precision. At SPring-8 BL15XU, a four-blade-
drive XBPM featuring variable sensor spacing was installed upstream to eliminate interference from the upstream
detector’s shadow on the downstream XBPM. However, widening the sensor spacing introduced significant X-Y coupling
errors. To correct this, we devised a calibration method that represents the position-sensitivity coefficients as a 2x2 linear-
transformation matrix, effectively removing X-Y coupling. On-site validation confirmed a level of correction accuracy

unattainable with conventional techniques.
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Figure 1: (a) XBPM_ 1 must be arranged so that its blade-
shaped detector elements do not affect XBPM_2. (b) The
blade-tip of XBPM 1 lies 4.6 mm from the center, which
corresponds to 5.7 mm when projected onto the XBPM_2
position.
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Figure 2: (a) Schematic of XBPM 1, (b) Photo of the main
unit of XBPM 1, (¢) Photo of the detector section of
XBPM 2.
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Figure 3: Current signal when the blade position of the
four-blade-drive XBPM (XBPM 1) is changed. The
vertical axis shows the average current signal from the four
detector elements. The red arrows indicate the
measurement points in Fig. 4.
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Figure 4: X-Y plane scan measurement obtained by varying the positions of the tips of the four detector elements. The tip
positions relative to the center are (a) 2.8 mm, (b) 3.4 mm, and (c) 4.6 mm, corresponding to the red arrows in Fig. 3.
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Figure 5: Mapping for coupling compensation. The green
dots indicate the four measurement points. By using the
correction coefficients of the 2x2 matrix, the measurement
points (blue x) that were distorted by X-Y coupling are
converted to the vertices of the square (red dots).
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Table 1: Summary of Correction Coefficients

Correction coefficient XBPM_1 XBPM_2
A ( 296 077 ) ( 0.21 —0.01)
(to create Fig. 6, 8) 044 215 0.00 076
A ( 0.94 —0,06) ( 579 -0.25 )
(correction factor for A) -0.03 112 —0.41 1.83
A’=A"%A ( 281 086 ) ( 1.23 —0.12)
(to create Fig. 9) 0.57 2.60 —0.09 1.38
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Figure 6: Scan measurement of XBPM 1 using correction
coefficient A. The blue “x” indicates the diff/sum values
prior to coordinate transformation.
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Figure 7: Variation in measurement points set by local
bumps.
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Figure 8: XBPM response using correction coefficient 4 when a local bump (angle) is generated.
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Figure 9: XBPM response using correction coefficient 4’” when a local bump (angle) is generated.
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