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Fig. 1 Geometrical configuration of Ti-XBPM. Yd: distance be-
tween the bottom of a PIN photodiode and the center of two
diodes. L: active length of the PIN photodiode. Rd: horizon-
tal distance between the Ti—foil and PIN photodiode. Ay:
beam shift from the origin of the Ti-XBPM.
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Fig. 2 Photographs of a Ti-XBPM. A: Ti-XBPM mounted on an
optical rod. B: (a) photodiode holder, (b) spacer, (c) Ti—
foil holder. The x-ray beam passes through a 9 mm diameter
central hole of (a), and transmits the Ti—foil on (c).
Fluorescent x-rays from the Ti—foil are detected using the
four PIN photodiodes on (a). Helium gas flows in the Ti—
XBPM to prevent the oxidation of the Ti—foil.
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Fig. 3 Horizontal beam position sensitivities of a Ti-XBPM for 12,
18 and 24keV synchrotron radiation x-ray beam
monochromatized using a Si 111 double crystal monochro-
mator. The measurement was performed at BL46XU.
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Fig. 4 Vertical beam position fluctuations in 1500 seconds measured using a tandem of PSIC and Ti-XBPM at the ex-
perimental hutch of BL29XU. Each measurement point stands for the averaged position over 1s. The beam
energy was 10 keV monochromatized using a Si 111 double crystal monochromator; (a) double crystal
monochromator was tuned at the maximum intensity of the rocking curve; (b) double crystal monochromator
was detuned to 50% of the maximum intensity of the rocking curve in order to restore the linearity of PSIC.
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Fig. 5 Schematic diagram of a beam position stabilization system
with MOSTAB and Ti—-XBPM. Ti-XBPM provides current
signals from PIN photodides. The signals are converted to
voltage signals, and fed to a MOSTAB module ‘“MOSTAB-
PID01'9°’. The MOSTAB module provides a control voltage
for a piezo electric translator that controls the detuning angle
of the first crystal of the double crystal monochromator.
Thus the beam position measured by the Ti—-XBPM is stabi-

lized.
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Fig. 6 Beam position stabilization using a MOSTAB and a Ti—
XBPM at the BL46XU experimental hutch. The standard deviation
of the beam position measured by the Ti-XBPM was reduced from
4.9 um to 0.5 um. The beam energy was 24 keV monochromatized
using a Silll double crystal monochromator.
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A fluorescence-based synchrotron radiation
X-ray beam position monitor
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Yoshinori NISHINO  SPring-8/RIKEN, Kouto 1-1-1, Sayo, Sayo, Hyogo 679-5148
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Tetsuya ISHIKAWA  SPring-8/JASRI, Kouto 1-1-1, Sayo, Sayo, Hyogo 679-5198

SPring-8/RIKEN, Kouto 1-1-1, Sayo, Sayo, Hyogo 679-5148

Abstract A fluorescence-based beam position monitor using a Titanium foil for high flux synchrotron radia-
tion x-ray beams has been examined. It provided a position resolution of less than 0.2 um. Using a combination
of a monochromator stabilization technique and a beam position monitor, the beam position fluctuation was
reduced from g=4.9 um to =0.5 um.
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