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Visualization of buried interfacial nanostructures

by photoelectron emission microscopy
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We demonstrate the nanoscale imaging and nano-XAFS using photoelectron emission microscopy (PEEM)
with hard x-rays. We have achieved a visualization of the buried interface of Au nanostructures buried by a 200
nm Co capping layer. The buried nanostructures are clearly imaged, and x-ray absorption spectra of Au
nanostructures with nano-scale area were obtained. The probing depth of the nano-XAFS was estimated to be
25 nm. The probing depth of the chemical contrast was about 300 nm. These results indicate the possibility of

spectromicroscopy of buried nano-structures.
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Fig. 1 (a) Cross-sectional schematic image of the
samples with buried interfacial nanostructures, and
(b) fabricated Au nano-pattern observer by laser
microscope before the deposition of the capping
layer. The capping layers of Co are 50 nm, 100 nm,
and 200 nm thick.
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Fig. 2 Hard x-ray PEEM image of the buried Au
nanostructure with capping layer of 50 nm thickness.
The photon energy corresponds to Au L3 edge.
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Fig. 3 Nano-XAFS by PEEM and its probing depths. (a) PEEM image of the buried Au nanostructure with capping
layer of 50 nm thickness. (b) X-ray absorption spectrum of the Au area indicated by red square in Fig.3(a), which
is 3 square micrometers. (c) The probing depth of nano-XAFS is about 25 nm. (d) The probing depth of chemical
contrast is about 300 nm. These depths are normalized by the background intensity and Co capped area,

respectively.
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