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Talbot interferometry using two transmission
gratings is feasible as a novel and simple
method for phase-sensitive X-ray imaging as
demonstrated in the previous experiments
[1,2]. In this report we demonstrate that phase
tomography is also attainable with X-ray
Talbot interferometry.

The experimental setup is shown in Fig. 1.
Gold transmission gratings with an 8-micron
pitch were aligned with a separation of 32 cm
along the optical axis. A sample was placed in
front of G1, and images were acquired with a
CCD-based image detector whose effective
pixel size was 6.33 pm. The measurement of a
differential phase map by using the technique
of phase-shifting interferometry  was
performed, displacing the second grating (G2)
against the first grating (G1) in the direction
shown in Fig. 1 with a step of one fifth of the
period of G2. A phase map was calculated by
integrating the differential phase map. This
phase measurement was repeated at 250
angular positions of sample rotation over
180°.

Figure 2 shows an image obtained by phase
tomography for a plastic sphere 1.2 mm in
diameter. By analyzing this tomogram, the
detection limit of the refractive index was 5 x
10° (standard deviation), which corresponded
to the density deviation of 4 mg/em’. A
sectional image obtained for a head of an ant
is shown in Fig. 3. A structure inside the head
was successfully revealed, and thus phase
tomography for a biological sample was
feasible.
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Fig. 1. Experimental setup of phase tomography with
X-ray Talbot interferometer.

Fig. 2 A rendering view of the tomographic data
obtained for a plastic sphere 1.2 mm in diameter.

Fig. 3 A sectional image obtained for a head of an ant.
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Dioxygen (O,) dissociation on transition
metal surfaces is of considerable research and
practical interest both because many
important industrial oxidation processes are
heterogeneously catalyzed by transition
metals and feature of O, as the oxidizing
agent and because O, dissociation is the first
step toward the corrosion of various metals.
In the present experiments, we have
elucidated oxidation processes of Au surface
using O, molecular beams with hyperthermal
energy of 2.3 eV.

All experiments were performed at the
surface reaction analysis apparatus  at
BL23SU. An Au (111) sample was cleaned by
the repetition of sputtering with Ar*-ion
beams and annealing at 1073 K, until no
impurities could be detected by X-ray
photoelectron spectroscopy (XPS) and Low-
energy electron diffraction (LEED) showed a

sharp (23 x ) pattern with low background.

The O-1s photoemission peak was measured
using monochromatic synchrotron radiation
after the exposure of the Au(111) surface to a
proper amount of hyperthermal O, molecular
beams.

We measured the O-1s peak with XPS for
the incidence of 2.3-eV-O, molecular beam
on the Au(111) surface. Even with increase of
O, dose, we could not find any features of
adsorbed O atoms on the Au (111) surface in
the XPS spectra. Thus, it is very difficult to

oxidize the Au(l11) surface even using
hyperthermal O, molecular beams. The
incident energy of 2.3 eV is enough for an O,
molecule to overcome the activation barrier
of ~1.8 eV [1]. However, for the dissociative
adsorption of O, molecule, the dynamical
limitation due to a short collision time at a
high incident energy may be so important that
the oxidation of Au can’t be induced.

We also tried the oxidation by O atoms
produced with a hot W filament. However,
volatile tungsten oxide produced at the hot W
filament is deposited on Au. So, it was very
hard to evaluate the reactivity of Au with O
atoms. Finally, we used the I-keV-O," ion
beams for oxidation of Au. We could oxidize
the Au surface as shown in Fig. 1, although
the saturation coverage was rather smaller
compared to the Cu oxidation case.
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Fig.1. Ols XPS spectrum for O/Au(111)
[1] N.Saliba et al. Surf. Sci. 410 (1998) 270.



