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The Division of Nanomaterials Imaging Research conducts research in collaboration with Hitachi High-Tech Corporation with the aim of
developing next-generation inspection technologies. Centered on a laser-excited photoemission electron microscope (Laser-PEEM) with the
best spatial resolution of 2.6 nm, the division seeks to realize practical implementation of semiconductor inspection systems that exploit Laser-
PEEM’s capability for chemical-state imaging at the nanoscale. Through this effort, it aims to establish "the third type of electron microscopy,”
complementing scanning electron microscopy (SEM) and transmission electron microscopy (TEM). To achieve this goal, the division pursues
fundamental research on physics of very low energy electron excitation and photoemission in materials while also addressing unresolved phenomena
in advanced electronic devices and semiconductor manufacturing processes, and conducting application-oriented studies that leverage the unique
properties of Laser-PEEM across a wide range of fields, including superconductors, liquids/solution, biological systems, and energy-related
materials.
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Developments of high-resolution photoemission electron microscopy (laser-
PEEM) and related techniques
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Inspection and measurement of semiconductor materials and devices using
laser-PEEM
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Realization of high-resolution non-destructive imaging for soft materials
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Fundamental physics on low energy excited photoelectrons
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Laser-excited photoemission electron microscope (Laser-PEEM) developed at the Insti-
tute for Solid State Physics.

https://www.issp.u-tokyo.ac.jp/maincontents/organization/labs/taniuchi_group.html

Our laboratory conducts research utilizing next-generation measurement
technologies, centered on Laser-excited Photoemission Electron
Microscopy (Laser-PEEM) and related techniques. Laser-PEEM is
an advanced microscopy method capable of visualizing the diverse
physical and chemical properties in nanomaterials at high resolution.
Leveraging its high throughput and relatively large detection depth,
it enables the non-destructive observation of nanoscale properties
within complex structures—such as semiconductor devices and
multilayer nanostructures—that have traditionally been difficult to
analyze with conventional electron microscopies. We emphasize
applying this technology not only to fundamental science but also to
directly addressing industrial challenges. Specifically, we focus on
implementing solutions for inspection needs in the semiconductor
industry and visualizing chemical states in soft materials. Our goal is to
achieve societal implementation across diverse fields—from physics and
chemistry to environmental science, biology, and medicine—to create
innovative value.
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Features of Laser PEEM: chemical contrast, high throughput, non-destructive observation,
high resolution.
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