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Abstract

The X-ray fluorescence holography makes it possible to obtain direct three-dimensional atomic images around atoms
emitting fluorescent X-rays. We applied this method to image the atomic structure around zinc (Zn) atoms doped in
gallium arsenide (GaAs) using synchrotron radiation at SPring-8. The local atomic structure around Zn atoms was
successfully reconstructed by Fourier transformation from the holograms.
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Fig.1 Schematic illustration of experimental setup
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Fig.3 Measured X-ray fluorescence hologram of Zn in
GaAs.
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Fig.2 Representative X-ray fluorescence spectrum of
Zn in GaAs wafer
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Table 1 Experimental conditions

Sample GaAs:Zn (001)

Zn concentration 0.02 wt%

Experimental mode MEXH

Ring current 190 17 mA

Incident energy 9.8 keV

X-ray fluorescence Zn Ko

a -100°<@< 100°, A @=2°
0 30°<B <60°,A 6 =5°
Total time 13 hours
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Fig.4 Reconstructed holographic images around Zn with atomic configurations of GaAs.
(a) (001) plane; the center is Zn atom. (b) (004) plane at Z=1.41 A.

The solid lines show the outlines of the crystal cell.
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