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Figure 1. Schematical figure of the region of the x-ray standing
wave field in the symmetric Bragg-case diffraction.
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Figure 2. Variation of the x-ray standing wave pattern as the crys-

tal is rotated through the Bragg condition.
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Figure 3. Calculated profiles of the x-ray standing waves:

GaAs(111) reflection using 2.5 keV soft x-rays.
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Figure 4. Two methods generally used in the soft x-ray standing
wave experiment: (a) angle scan method, and (b) back reflection
method.

1.0
GaAs (117)
08 17.48 keV (Mo Ka)
' 8.05 keV (Cu Ka)

>
;:g 0.6/ 2.50 keV (Soft x-ray)
ks
2 04;

0.2

0.0 : ; ‘
-100 -50 0 50 100 150 200
Incidence angle 6 - 0= (arcsec)

Figure 5. Photon energy dependent rocking curves of GaAs(111)

reflection.
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Goniometer axis ‘

Figure 6. Experimental setup of the soft x-ray standing waves at
the NTT beam line (BL-1A) at Photon Factory.
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Figure 7. An apparatus for soft x-ray standing wave experiments
at the NTT beam line (BL-1A) at Photon Factory.
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Figure 8. Photograph of a newly developed goniometer with a
heater unit for in-situ soft x-ray standing wave experiments in ultra
high vacuum.
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Figure 9. Angle scan soft x-ray standing wave results for an in-situ
sulfur adsorbed GaAs(001) surface.
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Figure 10. Adsorption position of sulfur atoms on the GaAs (001)
surface determined by the XSW results in Fig. 9: (001) top view,
and (110), (110) side views.
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Figure 11. Back reflection soft x-ray standing wave results for a Si

adsorbed GaAs(001) surface by collectiong Si Ko fluorescent x-ray
yield, and proposed structure of the surface.
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Figure 12. Back reflection soft x-ray standing wave results for an
Sb adsorbed GaAs{001)—(2 x 4) surface by collecting Sb 3d photoe-
lectron yield, and determined structural parameters.
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Figure 13. S 1s photoelectron spectra excited by soft x-ray stand-
ing wave field for an (NH,),Sx solution treated GaAs(001) surface.

(111) (171)

1.5 15
S1s-A S1s-A
(S-Ga) ° (8-Ga) /=
1.0 h\ew 10 o 15

18 s S1s-B
S1s-B (Sj\s)
o (S-As) 05115 < B P10
o : ) M/\\'\
_A_M//\—-—o— o
107 ° 10 Sis total 05

S1s total 05
(b)

05 05 (© (@)

00
76-5-432-101234567 76-5-4-32-4101234567
Normalized Angle W Normalized Angle W

Normalized Intensity
g
&

0.0

Figure 14. Chemical state resolved angle scan soft x-ray standing
wave analysis by using chemical shift in S 1s photoelectron spectra
for an (NH,),Sx solution treated GaAs(001) surface.
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Figure 15. Te 3d photoelectron spectra excited by soft x-ray stand-
ing wave field for a Te adsorbed GaAs(001)—(2x 1) surface.
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Figure 16. Chemical state resolved back reflection soft x-ray stand-
ing wave analysis by using chemical shift in Te 3d photoelectron
spectra for a Te adsorbed GaAs(001)—(2x 1) surface.
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