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Abstract

At SPring-8, more than 30 undulator beamlines use X-ray beam position monitors (XBPMs), which are operated in
photoemission mode. Four blade-type detector heads, which are made of tungsten, are arranged on the skirt of the beam
profile, and the information of the beam positions is acquired by multiplying the distribution ratio of signals by
calibration factors. In order to determine these calibration factors, the XBPMs are usually translated vertically and
horizontally, as this is easier than moving the x-ray beam. The RIKEN Quantum NanoDynamics beamline (BL43LXU)
has recently been upgraded to three 5m undulators segmented by intervals of about 10 m, center to center. The XBPM
is subject to influence of the radiation from all three undulators, and it becomes difficult to use the usual method of
calibration. Therefore, at BL43LXU, the calibration factors were measured by displacing the electron beam orbit

independently in each undulator.
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Figure 1: COD with single kicks.
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Figure 2: Correlation between XBPM readouts and
estimation from COD data.
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(a) x' = +5prad @ ID43-1

(b) X' = +5prad @ ID43-2

(c) X' = +5urad @ 1D43-3
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Figure 3: Configuration of three undulators and bump orbits.

Figure 5 |ZENE £ =& H 1O B Z R LTV
5. HewhX Figure 4 OF — X AW EALET = H
D, BEENTA S TEE D B HEE S A D
FDOMEZFRLTND, KEHHE, KO, $HiEJTIH
OWT I HEEBIER A S v-, LU, HepilteE
IZFNFEN 13, 05 L72->THH . XBPM O H S
R TEED D OHEEE & ORICKE R VIEN
NRN, o7 Y21 —4% (ID43-1 KO}
ID43-2) ZPADT-RFIZ & AR OB AN A S, $hE

FTo, ﬁE%ﬁ@T%Aﬂﬁ%f%otoé@
ORPETHLNI-MIEREEDO—FE % Table 1 12”7,
04 I(a) Horizontal |
03 [ - . ]
= b
= . .
g 02 [ . ]
g A ™ Lot £
2 o01[ . ]
= .
@ !
< o[ . ]
'
-0.1 I |
20:50 21:00 21:10 21:20
Time (hh:mm)

Figure 4: Trend graph of the XBPM at BL43LXU with Gap 3 = 6.24 mm.
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Table 1: Original calibration factor and measurement results.

Original calibration factor

Slope of Figure 5

Measured calibration factor

ID #
AX Ay Horizontal Vertical AX' Ay'
1D43-1 3.33 1.73 0.92 0.42 3.62 412
1D43-2 3.41 1.79 0.95 0.43 3.59 4.16
1D43-3 3.65 1.63 1.29 0.52 2.83 3.13
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