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Nano structures should be characterized for the developments of advanced materials, and electron microscopy is
an indispensable tool. We have installed an advanced electron microscope for crystal structure analysis,
elemental/chemical bonding analysis and magnetic domain structure analysis with atomic resolution.
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Important points of the microscope are as follows.
1) Acceleration voltage: 300 kV , 80 kV (less than 50 kV is available)
2) Monochromator: a high energy resolution of 0.2 eV
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) Spherical aberration corrector and
Small probe diameter of 70 pm electron microscope

3) Spherical aberration corrector for probe—forming lens:

4) Spherical aberration corrector for image—forming lens:
High spatial resolution of 70 pm
5) Electron energy—loss spectrometer and energy—dispersive x—ray
spectrometer
6) Lorentz microscopy for magnetic domain observation with
nanometer resolution
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High energy resolution of less than REH =
0.2 eV using monochromator
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High—resolution STEM image
using aberration corrector
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This microscope was developed by the collaboration with the following companies: Japan FEI
(aberration—corrected monochromated electron microscope), Gatan Inc. (energy—loss spectrometer, et al.), Mel-Buid
(specimen holder), Vacuum Device Inc. (plasma cleaner).
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Advanced electron microscope requires advanced environment to realize the inherent performance of the
instrument. Room temperature, pressure, mechanical vibration, stray magnetic field, line voltage stability and
other various factors are critical for atomic resolution analysis.
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Instrument room with advanced air conditioning sysytem
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Important points of this laboratory are as follows.
1) Three separated rooms; operation room, instrument room and equipment room.
The microscope in the instrument room is controlled through PC in the control room.
2) Active micro—vibration isolation system for electron microscope.
3) Cooling—panel air conditioning.
4) Air—tight double door and heat—isolated windows.
5) Automatic voltage regulator to stabilize electricity.
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This laboratory was developed by the collaboration with the following companies: Nihon Spindle MFG. Co., Ltd.
(Air conditioning system et al.), Tokkyokiki, co. (Active micro vibration isolation system), Denkenseiki Research
Institute Co Ltd. (automatic voltage regulator), Japan FEI (Aberration—corrected monochromated electron
microscope).
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High—spatial-resolution mapping using STEM-EELS
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High sensitivity observation of dopant using customized software AL
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Quantitative observation of nanomaterials with single—atom sensitivity =T
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Assessment of TEM/STEM instrument performance using optics theory
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Patent for advanced electron microscopy STEM image of single-layer graphene
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