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The main research target of our group is the development of the advanced analytical techniques using electron and
X-ray spectroscopy which are the important techniques for research and development of the nano-materials. For this
purpose,we plan to carry out the preparation of high-reliable physical parameters sets, which guarantee the more
advanced precise and accurate analysis, construction of an advanced electron transport simulator in solids based
on these parameters sets, and development of the more general-purpose analytical technique for obtaining three-
dimensional information of surface and near-surface region.

Practical physical parameters database for describing electronic transport phenomenon in solid such as electron
inelastic mean free path, stopping power are under development. The construction of an advance electron
3-dimentional simulator for the spectral analysis including the data processing system is the final goal. A New
integrated analytical technique for the non-destruction three dimensional analysis technique of surface and near-
surface is also promoted; such as ultra-soft X-ray micro-analyzer, FW-WD-EPMA, multi-anode- micro XPS, etc.
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Development of Physical Parameters
for Electron Transport Modeling in Solid
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We have calculated electron stopping powers for 40 elemental solids
and 20 compounds for 10 eV to 30,000 eV energy range from their
energy loss functions with Penn algorithm, and found our calculated SPs
are in good agreement with those of measured values. We plan to make
precise and accurate database for electron transport in solids.
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Electron stopping powers for Al203, GaAs, InSb, MgO, SiO», and guanine calculated from
their energy loss functions as functions of electron energies. Solid lines: calculated values
@, A : measured values (cited from references).
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Realization of Integrated Ultrasoft X-ray Micro-analyzer
(IUSXMA)
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The identification of the inter-
metallic compound in the
bonded interface of Aland Cu.
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By the combination of VLS(Varied-Line-Spacing) grating system, poly-
capillary system as the condenser, backside-illumination type CCD
detector and the FE electron gun excitation, it was succeeded to develop
the general-purpose analytical equipment in the 30~450 eV region for
the first time ion the world. It can be expected that the way of the new
nanomaterial analysis is developed.
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Main Instruments
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We have developed an electron probe micro-analyzer which is
equipped with a thermal field emission electron gun and wavelength
dispersive spectrometers . This instrument can be applied to the
chemical analysis of sub-micron area for wide variety of materials.
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EPMA (electron probe

micro analyzer) equipped
with wavelength dispersion
spectrometers and the
thermal filed emission
electron gun.
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The examples of the analysis for the joint part with PB-free solder.
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Multi anode - Micro X-ray Photoelectron Spectrometer
(MM-XPS)
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The experimental equipment for the establishment of the chemical
state analysis of the micro area or the depth direction, the elucidation
of the in-solid electron transport phenomenon and the analysis of the
photoemission process by changing excitation energy.
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The change of Si 1s due to the excitation energy

Other Instruments
Scanning Auger Microprobe
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