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Abstract
A novel technique, ‘energy dispersive surface XAFS spectroscopy has been successfully developed by using a position

sensitive electron analyzer and a new soft x-ray beamline constructed at the bending magnet in the Photon Factory. The

applicability of this method is demonstrated by showing some examples such as the study of molecular adsorption kinet-

ics, surface chemical reactions and surface magnetic transitions. Future progress is also addressed.
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Figure 1. Experimental set-up of the energy-dispersive XAFS
method. Synchrotron radiation X-rays are monochromatized by a
curved crystal. Depending on the position on the crystal plane,
monochromatized X-ray energy changes with different incident and
diffracted angles. The polychromatized beam is focused at the sam-
ple position and transmitted beam is dispersed again and detected by
a position sensitive detector.
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Figure 2. C 1s photoemission spectra from a Rh(111) surface as is
exposed to an ambient CO. Photon energy is 314 ¢V and each spec-
trum is measured in 10 s with 18 s interval. (Nyholm et al. ref. 11).
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Figure 3. Layout of the soft x-ray beamline of the Univ. Tokyo.
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Figure 4. Typical photoelectron spectroscopy apparatus for imag-
ing (GAMMADATA-SCIENTA).
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Figure 5. Top: Schematic figure of conversion of the energy dis-
persion from horizontal to vertical direction. The second mirror is
omitted for simplicity. Bottom: Results of ray tracing for two grat-
ings (average groove numbers 150 lines/mm and 300 lines/mm).
Left side figures are for photon energies of 290 eV, while right side
figures of 530 eV. Upper figures are at the exit slit and the lower one
at the sample position.
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Figure 6. Schematic top view of normal and grazing incidence ar-
rangements. X-ray irradiated area changes by changing the incidence
angle.
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Figure 7. Bottom: Two-dimensional image on the MCP detector
of the electron energy analyzer, taken for 1 ML thiophene adsorbed
on Au(111). Photon energy range is from 284 to 296 ¢V and the ac-
cumulation time is 30 s. Top: Integration of the image along the
electron kinetic energy, which gives C-K NEXAFS spectrum, taken
in 30s.
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Figure 8. Thiophene coverage dependence of C—-K NEXAFS spec-
tra of a Au(111) surface exposed by an ambient thiophene of 5 x
10-° Torr. Each spectrum was measured in 30 s at normal incidence
condition.
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Figure 9. O-K NEXAFS spectra from (2x2)O/Pt(111) exposed
to CO of 1.5x 1072 Torr. Each spectrum was taken in 40 s with the
incidence angle of 55°, which is independent of the polarization de-
pendence. The peaks at 530 eV and 534.5 eV are assigned to atomic
O and 7* of CO, respectively.
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Figure 10. Coverages of oxygen and CO species on the Pt(111)
surface as a function of CO exposure time.
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Figure 11. Ni L-edge absorption spectra with circularly polarized
X-rays as a function of CO dosing time. Peak intensity change cor-
responds to the transition of magnetic easy axis to perpendicular
direction.
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