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Fig. 2 Schematics of a poly-capillary lens

The upper figure shows a poly-capillary lens generally
used for a point X-ray source. The lower figure
shows the half poly-capillary lens used in the present
work.
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Fig. 3 Simulations of X-ray beam profiles at the focusing point using a poly capillary. The energy of

X-rays is 3 keV.  The divergence of the X-ray beam is shown at the lower side of each graph.
shows the simulation when all of the capillary (entrance diameter 10 mm) captures the radiation.

Profile (a)
Profile

(b) indicates that the entrance beam has dimensions of 2 mm X 10 mm, therefore, only a part of the

capillary captures radiation.

The intensities are normalized to the intensity of the direct beam.
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(b) without lens : hv=3000 eV

(c)
using collimated beam with poly-capillary lens : hv=3000 eV

(@ (e)

Fig. 4 PEEM images for a micro-patterned sample made of Au and Si

(a) Irradiated with a mercury lamp as an excitation source.

with 3 keV X-rays without a poly capillary.
measuring time is shown in each image.
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Fig. 5 Left: PEEM image of the Si-Au micro-pattern
excited by 2752eV photons using a poly capillary.
Right: Photon energy dependences of the brightnesses
of the spots A and B in the PEEM image around the
Si K-edge. The solid line shows the XAFS spectrum
of silicon.
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hv=1847 eV

Fig. 6 Left: PEEM image of Si-SiO, micro-pattern excited by 1847eV photons using a poly-capillary.
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Right:

The upper figure shows the photon energy dependence of the brightness of spot A in the PEEM image around

the Si K-edge.

shows the XAFS spectrum of SiO,.
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The solid line shows the XAFS spectrum of silicon.
energy dependence of the brightness of the spot B in the PEEM image around the Si K-edge.

The lower figure shows the photon
The dotted line
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Focusing of Soft X-rays Using Poly-capillary with Precise Adjustment Mechanism and
Its Application to Quick Chemical-state Analysis
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A method for quick and real-time observations of a solid surface at nanometer scale is
described. The principle of the method is as follows. Soft X-rays from a synchrotron light
source are irradiated on a solid surface, and the total photoelectrons are expanded and
focused on a screen using electrostatic lenses. When the energy of X-rays is scanned and the
brightness is plotted, we can obtain micro X-ray absorption (micro-XAFS) spectra in all regions
of the image. The spacial resolution of the method was 40 nm. In order to more quickly
observe a microscopic image and measure micro-XAFS spectra, the soft X-rays from the
bending magnet were focused using a newly developed poly-capillary. As a result, we
succeeded in observing a clear image at 10 ms for a bulk sample. We have also tried to
shorten the measuring time of the micro-XAFS spectrum. For a Si-SiO, sample, it has been
demonstrated that micro-XAFS spectra in all regions of an image can be obtained in the order
of 10 sec. It is concluded that real-time observations of chemical-states at nanometer scale are
possible by the present method.

Keywords: X-ray absorption spectrum; photoelectron emission microscopy; chemical-state
analysis; poly-capillary; synchrotron radiation.



