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Abstract
Monochromator stabilization (MOSTAB) is a feedback control system to stabilize an x-ray beam of synchrotron radia-
tion. It applies a feedback voltage to a piezo electric transducer attached to a double-crystal monochromator. We deve-
loped MOSTAB modules and examined their performances using SPring-8 beamlines. The x-ray beam position stabiliza-
tion using MOSTAB was realized simultaneously with the x-ray beam intensity stabilization. As an example of its applica-

tion, we performed EXAFS measurement with MOSTAB.
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Figure 1. A diagram of the MOSTAB system reported by Krolzig
et al¥. X-ray beam intensities before (U;) and after (U,) the
monochromator are measured using two ionization chambers. The
normalized x-ray beam intensity (U,=U,/U,) is compared to a
reference value (U,ef), and the difference is fed to an integration cir-
cuit. The output (U,) is inverted/non-inverted and amplified by a
high voltage amplifier. The feedback voltage (Up) is applied to a
piezo electric transducer attached to the 2nd crystal of the double-
crystal monochromator.
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Figure 2. A schematic rocking curve of a double-crystal
monochromator: the normalized intensity U, as a function of the
piezo voltage U,. MOSTAB stabilizes the U, at the reference value
U,.rand higher (A) or lower (B) side of the rocking curve is selecta-
ble.
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Figure 3. The long-time stability of the x-ray beam intensity with
and without MOSTAB. The values were normalized by their
averaged value. The standard deviations of the x-ray beam intensi-
ties were 6.1x1073 without MOSTAB and 3.3x10°% with
MOSTAB.
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Figure 4. The vertical position and the intensity of the x-ray beam
as a function of the detuning angle. The measurement was per-
formed at 9m downstream from the Si(111) double-crystal
monochromator. The x-ray energy was 10 keV.

Figure 5. A MOSTAB module developed at SPring-8. This NIM 2
unit module includes a DSP and a microprocessor which is remote-
controllable through an Ethernet using the TCP/IP protocol. The
module was designed and manufactured by TEIKOKU DENKI
SEISAKUJO Co., Ltd.
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Figure 6. A diagram of MOSTAB system for stabilizing x-ray

beam position. PSIC gives two signals from its upper (U) and lower
(L) electrodes. A vertical beam position signal (P,) is computed by
subtracting the L signal from U signal, and then dividing by their
sum. The difference between P, and a reference value (P,ef) is fed to
a PID control circuit. The output is inverted /non-inverted and ap-
plied to the piezo controller. A piezo electric transducer can be op-
tionally attached to the first crystal of the SPring-8 standard
monochromator.
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Figure 7. (a): The long-time stability of the vertical x-ray beam

position with and without the x-ray beam position stabilization using
MOSTAB. The standard deviations of the x-ray beam positions were
1.9 um without MOSTAB and 0.25 um with MOSTAB. (b): The
long-time stability of the normalized x-ray beam intensity. The stan-
dard deviations of the normalized x-ray beam intensities were 6.1 X
1073 without MOSTAB and 9.7 X 10-4 with MOSTAB. Measure-
ments with or without MOSTAB of Fig. 7(b) was done simultane-
ously with the measurement of Fig. 7(a).
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Figure 8. The energy shift of a monochromatic x-ray beam as a

function of the detuning angle, compared with the rocking curve
profile. The energy shifts were determined from the platinum L,
absorption edge positions measured at a different detuning angle.
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Figure 9. The long-time stability of the KBr absorption coefficient
measured at the bromine K absorption edge with and without the
x-ray beam position stabilization using MOSTAB.
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Figure 10. EXAFS (multiplied by k2 and a hanning function) of a
tungsten powder sample. The solid line is for measurement with the
two-crystal parallelism optimization of monochromator by a rock-
ing scan using piezo at each energy point (piezo tune), and the
dashed line is for measurement with MOSTAB. The data with piezo
tune is vertically shifted for better display.
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