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We have been developing photoemission electron microscopy (PEEM) using both soft and hard X-rays at SPring-8
beamline BL 15 XU, in order to realize two-dimensional chemical analysis for commercial materias. In order to clarify the
sub-surface of specimens, high kinetic energy photoel ectrons are appropriate owing to their longer inelastic mean free path.
Low Kinetic energy photoel ectrons, such as secondary electrons, have a high electron yield so that one can easily adjust the
PEEM lens condition in real-time with a high spatial resolution image and obtain the bulk sensitive information. Therefore,
detecting both high energy photoelectrons and low energy secondary electrons is highly desirable for the practica PEEM
system. Our PEEM can also observe several materials including thick insulators and rugged specimens. Using our PEEM,
we realized a wide energy scan, and successfully observed the energy filtered image using photoelectrons emitted from
deep inner shell for the first time. In this paper, we present the performance of our XPEEM and a finding of the micro-area
X-ray absorption near-edge structure (1 -XANES) of DVD+RW for apractical material.
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Fig. 1. Schematic diagram of the X-ray photoemission electron microscope: ob-
jective lenses (OL 1-2), condenser lenses (CL 1-2), intermediate lenses
(IL 1-3), retarding lens (R.L.), acceleration lens (A.L.), hemispherical ana-
lyzer (HSA), projective lenses (PL 1-3), electron deflectors (DEF), stig-
mators (STG), contrast aperture, selected area aperture (SA). This instru-

ment is operated at 10 kV.
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Fig. 2. (a) SEM image of the Ag/Si(100) sample. Bright
areais corresponding to the Ag region and dark area
is Si substrate. (b) SEM image of the Ag dot with di-
ameter of 200 nm where TEY (total electron yield)
PEEM image was observed. (c¢) magnification SEM
image of the sample. Two circles indicate the meas-
urement position of energy dispersion image for both
Si area and Ag area with a diameter is 60 um. (d)
SEM image of Ag pattern where the energy filtered
image was observed by PEEM. This sample was kept
intheair.
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Fig. 3. TEY PEEM image of Ag dot on Si(100) substrate
and edge profile at white line. Diameter of Ag dot is
200 nm. Photon energy is 3,810 eV. The accumula-
tion time of the image is 10 min in order to obtain
smooth contrast. The spatial resolution is estimated

to be 30 nm.
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Fig. 4. Energy dispersion spectral images and their intensity
plot profile of (a) Si 1s photoelectrons, (b) Ag 3d
photoelectron, and (c) Ag LMM Auger electron. The
horizontal axis of profiles indicates binding energy .
Photon energy is 3,555 eV. Pass energy of energy
analyzer is 1,900 eV. The accumulation time of the
images is 3 min, 2 min, 3 min, respectively. The en-
ergy resolution estimated from Si 1speak is 1.9 eV.
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(a) Secondary electron (b) Si 1s photoelectron

7 ym

edge profile
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pixel

(c) Ag 3ds,, photoelectron

Fig. 5. (a) energy filtered image of secondary electron. (b) energy filtered
image of S 1s photoelectron and edge profile of delineated area with
white line. (c) energy filtered image of Ag 3ds/2. The accumulation
timeis1 sec, 10 min, and 5 min, respectively. Photon energy is 3,555
€V. Pass energy of energy analyzer is 1,000 eV. The upside eclipse of
the image in (a)—(c) was due to the shadow of fixed aperture in the
electron optics since the adjustment of incident condition to the en-
ergy analyzer was not good enough. The spatia resolution estimated
from Si 1sfiltered imageisless than 300 nm.
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(a) PEEM image taken with photon energy of 4,172
eV and accumulation time of 2 min. (b) micro-area
XANES spectra of the basal crystalline region and
recording amorphous bit mark in the DVD + RW
sample, the areas of which are shown in (a) by white
squares. The size of selected area is 200 nm X 200
nm. Photon energy was tuned from 4,122 eV to
4,172 eV (around the absorption edge of Sb L) in 1
eV steps.
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