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X-ray Fluorescence Holography

- Kouichi HAYASHI*'*, Jun KAWAI!, Shinjiro HAYAKAWA?Z,
~ Shunji GOTO?, Yoshimasa NIHEI* and Yohichi GOHSHI®
" Department of Materials Science and Engineering, Kyoto University,
2Departmerzt of Applied Chemistry, School of Engineering, University of Tokyo,
3Japan Synchrotron Research Institute,

“Institute of Industrial Science, University of Tokyo,
SNational Institute for Environmental Study

"+ The X-ray fliorescence holography makes it possible to obtain direct threc-dimensional atomic images
around atoms emitting fluorescent X-rays. We describe here the history and theory of the X-ray fluores-
cence holography and show our experlmental results. Using synchrotron radlatlon we succeeded to meas-
ure the hologram of dopant in semiconductor wafer for 9 hours.
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Figure 1. (a) Interference of light. (Young’s experimental configu-
ration) (b) X-ray fluorescence holography. (c) Multiple energy X-
ray holography.
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Figure 2. Schematic illustration of experimental setup.
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Table 1. Experimental conditions for measuring holograms of
SrTiO, and GaAs:Zn

. Sample  SITIO,(001)  GaAsiZn (001)
Synchrotron facility  Photon Factory ~ SPring8
Beamline =~ BL-4A - . BI39XU
o ’Be;nkdin'g'magnet‘ - Undulator -+
Experimental mode ~XFH ~ MEXH :
6 —60°<$<60, dp=1"  —100°<$<100°, Ap=2
6 8=0 30°<6<60%, 46=5
6 35°<0,<55°, 40,=5"  6,=90"
Incident energy 165keV. 98keV |
X-ray fluorescence Sr Ka ZnKa
Concentration 45 wt% 0.2wt%
Total time ~ 9 hours 13 hours
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Figure 3.
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Representative X-ray fluorescence spectrum of SrTiO;.
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Figure 4. Representative X-ray fluorescence spectrum of Zn in
GaAs wafer.
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Figure 5. Kossel line in the angular dependence of X-ray fluores-
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Figure 6. Angular dependence of X-ray fluorescence intensity of
SrTiO;, x (¢, 45). Dots: raw data. Solid line: smoothed data.
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Figure 7. Angular dependence of X-ray fluorescence intensity of

Zn in GaAs wafer, x (¢, 30). Dots: raw data. Solid line: smoothed
data. N
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Figure 8. Measured X-ray fluorescence hologram of SrTiOs.
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Figure 10. Measured X-ray fluorescence hologram of Zn in GaAs.
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