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Refinement of the structure of a micro crystal
with white Laue method

Kenji HAGIYA
Institute of Life Science, Himeji Institute of Technology

For structural studies of micro crystals, the Laue method combined with synchrotron
radiation has been proved to be a powerful tool (K. Ohsumi et al., 1991). The possibili-
ty of refining the structure based on the intensities of Laue reflections was shown by
Wood, Thompson & Moffat, 1983. Their refinement program uses an experimentally
determined instrument function to describe the incident beam intensity and the film
response as functions of wavelength. A new software system to deal with the Laue pat-
tern recorded on an imaging plate (Fuji Co. Ltd.) has been developed. The system al-
lows to refine both the structure parameters and the instrument function at the same
time. In this report, the details of the development of the system are described and the
structure analysis of micrometer-sized material by the procedure of the present sys-
tem is shown as an example.
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Figure 1. Geometry of Laue diffraction and Bragg
diffractions.
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Figure 2. JoP(A) expressed as a cubic function based
on the intensities of Laue diffractions of a spinel (MgAl,
0y).
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Figure 4. JoP(l) expressed as an asymmetric Gaussian
function based on the intensities of Laue diffractions of a
spinel (MgALO,).
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Figure 5. Change of isotropic temperature fuctors
B(Ca) and B(F) as functions of parameter o, Squares
and solid circles indicate isotropic temperature factors of
the Ca atom and those of the F atom, respectively. Open
circles indicate the residual factor R multiplied by 1000.
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the Ca atom and those of the F atom, respectively. Open
circles indicate the residual factor R multiplied by 1000.
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Table 1. Atomic parameters of a-quartz
This study K. Kihara (1990)
Si X 0.469(1) 0.4697(1)
y 0 ; 4 ,
z 1/6 - 1/6 :
B 0.6(1) 0.53(1)*
o - x 0.414(3) 0.4133(3)
y 0.269(2) 10.2672(3)
z 0.285(1) 0.2855(2)
B 1.3(2) 1.00(2)*
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