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Development of zoom condenser system for X-ray free electron laser by high
precision deformable reflective optics
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We have realized the world"s first zoom condenser system for coherent X-rays
such as X-ray free electron lasers that can freely change the beam diameter. We proposed a
shape-variable mirror optical system comprised of concave and convex mirrors, realizing an
intermediate focus as a virtual image. This optical system became a pseudo Wolter Il and 111 optical
systems, which greatly contribute to the reduction of coma aberration. In monitoring optical
parameters which is indispensable to change the beam size, we originally established a speckle
evaluation method. In a mirror shape measurement for mirror fabrication, a coordinate measuring
instrument and a micro-interferometer were precisely integrated to achieve the required mirror shape
accuracy of 5nm in peak to valley.
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SPIE Optics+Photonics2018

2018

S. Matsuyama

High-resolution full-field X-ray microscope for 20-keV X-rays with multilayer imaging mirrors

14th International Conference on X-ray Microscopy (XRM2018)

2018




J. Yamada

Reflective Imaging Optics using Concave and Convex Mirrors for A Compact and Achromatic Full-field X-ray Microscope

14th International Conference on X-ray Microscopy (XRM2018)

2018

K. Yamauchi

Novel Reflective Optics and Systems for Hard X-ray Microscopy

2018 Denver X-ray Conference (DXC)

2018

S. Matsuyama

Full- field imaging and focusing with advanced mirror- based optics

The 13th International Conference on Synchrotron Radiation Instrumentation (SRI 2018)

2018

J. Yamada, S. Matsuyama, Y. Sano, Y. Kohmura, M. Yabashi, T. Ishikawa, and K. Yamauchi

Hard-x-ray imaging mirror optics using concave and convex mirrors

The 13th International Conference on Synchrotron Radiation Instrumentation (SRI 2018)

2018




H. Nakamori, H. Okada, K. Yamauchi, and T. Tsumura

Metrology and X-ray mirrors of JTEC Corporation

The 13th International Conference on Synchrotron Radiation Instrumentation (SRI 2018)

2018

H. Yamaguchi, T. Goto, H. Hayashi, S. Matsuyama, J. Sonoyama, K. Akiyama, H. Nakamori, Y. Sano, Y. Kohmura, M. Yabashi, T.
Ishikawa, and K. Yamauchi

Development of hybrid X-ray adaptive optical system based on piezo-driven deformable mirror and a mechanical mirror bender

The 13th International Conference on Synchrotron Radiation Instrumentation (SRl 2018)

2018

H. Nakamori, T. Goto, S. Matsuyama, H. Hayashi, H. Yamaguchi, J. Sonoyama, K. Akiyama, Y. Sano, Y. Kohmura, M. Yabashi, T.
Ishikawa, H. Okada, and K. Yamauchi

Development of adaptive Kirkpatrick-Baez mirrors based on bimorph and mechanical bending

The 6th International Workshop on X-ray Optics and Metrology Satellite Meeting of SRI 2018 (IWXM 2018)

2018

J. Yamada, S. Matsuyama, Y. Sano, Y. Kohmura, M. Yabashi, T. Ishikawa, and K. Yamauchi

Development of reflective imaging optics using concave and convex mirrors

The 6th International Workshop on X-ray Optics and Metrology Satellite Meeting of SRI 2018 (IWXM 2018)

2018




T. Inoue, S. Matsuyama, S. Kawai, H. Yumoto, Y. Inubushi, T. Koyama, K. Tono, T. Osaka, H. Ohashi, M. Yabashi, T. Ishikawa,
and K. Yamauchi,

Fabrication of ultraprecise multilayer focusing mirrors using an X-ray grating interferometer and differential deposition
technique

The 6th International Workshop on X-ray Optics and Metrology Satellite Meeting of SRI 2018 (IWXM 2018)

2018

P. V. Bui, Y. Nakahira, D. Toh, S. Matsuyama, Y. Sano, and K. Yamauchi

High-efficiency planarization of SiC in pure water using a thin film catalyst

Euspen®s 18th International Conference

2018

H. Nakamori, H. Okada, S. Aono, K. Yamauchi, and T. Tsumura

Current X-ray mirrors and metrology of JTEC Corporation

International Conference on X-ray Optics and Applications 2018 (XOPT2018)

2018

H. Yamaguchi, T. Goto, H. Hayashi, S. Matsuyama, J. Sonoyama, K. Akiyama, H. Nakamori, Y. Sano, Y. Kohmura, M. Yabashi, T.
Ishikawa, and K. Yamauchi

Development of adaptive X-ray focusing system based on a combination of a piezoelectric bimorph mirror and a mechanical
mirror bender

International Conference on X-ray Optics and Applications 2018 (XOPT2018)

2018




T. Inoue, S. Matsuyama, S. Kawai, H. Yumoto, Y. Inubushi, T. Koyama, K. Tono, T. Osaka, H. Ohashi, M. Yabashi, T.

and K. Yamauchi

Ishikawa,

Development of nanofocusing system for X-ray free electron Laser (Study of nanobeam characterization)

International Conference on X-ray Optics and Applications 2018 (XOPT2018)

2018

J. Yamada, S. Matsuyama, Y. Sano, Y. Kohmura, M. Yabashi, T. Ishikawa, and K. Yamauchi

Compact and large-magnification full-field X-ray microscope using concave-convex imaging mirrors

International Conference on X-ray Optics and Applications 2018 (XOPT2018)

2018

J. Yamada

Hard-X-ray imaging mirrors for compact and high-resolution full-field microscopy

HeKKSaGOn WG5 one-day preconference discussion meeting

2018

K. Yamauchi

Cutting-edge optics for X-ray microscopy based on SR and FEL

The 6th HeKKSaGon University Presidents® Conference WG5

2018




J. Yamada

High performance X-ray focusing system using advanced KB mirror

9th Hard X-ray FEL Collaboration Meeting (5-way meeting 2017)

2017

S. Matsuyam

Wavefront sensing for nano-focusing characterization

9th Hard X-ray FEL Collaboration Meeting (5-way meeting 2017)

2017

K. Yamauchi

Abrasive-free Planarization of Functional Materials by Catalyst Referred Etching

The 17th International Manufacturing Conference in China (IMCC2017)

2017

J. Yamada, S. Matsuyama, S. Yasuda, Y. Sano, and K. Yamauchi

Fabrication of X-ray imaging mirror for an achromatic and high-resolution full-field X-ray microscope

The 32nd Annual Meeting of American Society for Precision Engineering (ASPE2017)

2017




Y. Sano

Ultra-precision manufacturing technologies

3rd International Summer School

2017

S. Matsuyama, S. Yasuda, J. Yamada, Y. Kohmura, M. Yabashi, T. Ishikawa, and K. Yamauchi

Full-field X-ray fluorescence imaging based on total-reflection imaging mirrors

The 24th Congress of the International Comission for Optics, X-ray and High-energy Optics

2017

J. Yamada, S. Matsuyama, S. Yasuda, Y. Sano, Y. Kohmura, M. Yabashi, T. Ishikawa, and K. Yamauchi

Development of an X-ray imaging optical system consisting of concave and convex mirrors

The 24th Congress of the International Comission for Optics, X-ray and High-energy Optics

2017

T. Goto, S. Matsuyama, H. Hayashi, J. Sonoyama, K. Akiyama, H. Nakamori, Y. Sano, and K. Yamauchi

Development of hybrid adaptive x-ray focusing system based on piezoelectric bimorph mirror and mirror bender

SPIE Optics+Photonics2017

2017




J. Yamada, S. Matsuyama, S. Yasuda, Y. Sano, Y. Kohmura, M. Yabashi, T. Ishikawa, and K. Yamauchi

Development of concave-convex imaging mirror system for a compact and achromatic full-field x-ray microscope

SPIE Optics+Photonics2017

2017

H. Nakamori, Y. Ichii, H. Okada, A. Ueda, T. Tsumura

Development of measurement system for ellipsoidal mirrors

SPIE Optics+Photonics2017

2017

S. Matsuyama, J. Yamada, S. Yasuda, Y. Kohmura, M. Yabashi, T. Ishikawa, and K. Yamauchi

Development of full-field x-ray fluorescence microscope using total-reflection mirrors

SPIE Optics+Photonics2017

2017

K. Yamauchi

Advances and future prospects of precision X-ray mirror optics

Light Conference 2017, Advances in X-ray Optics

2017




T. Goto, S. Matsuyama, H. Hayashi, J. Sonoyama, K. Akiyama, H. Nakamori, Y. Sano, and K. Yamauchi

Development of an adaptive x-ray focusing system based on the combination of piezoelectric bimorph mirror and mirror bender

International conference on X-ray optics and applications 2017 (XOPT"17)

2017

J. Yamada, S. Matsuyama, S. Yasuda, Y. Sano, Y. Kohmura, M. Yabashi, T. Ishikawa, and K. Yamauchi

High-magnification X-ray imaging mirror system consisting of elliptical concave and hyperbolic convex mirrors

International conference on X-ray optics and applications 2017 (XOPT"17)

2017

S. Kawai, S. Matsuyama, T. Inoue, H. Yumoto, Y. Inubushi, T. Osaka, T. Koyama, K. Tono, H. Ohashi, M. Yabashi, T. Ishikawa,
and K. Yamauchi

Development of a multilayer KB mirror sysem for sub-10nm XFEL focusing

International conference on X-ray optics and applications 2017 (XOPT"17)

2017

T. Inoue, S. Matsuyama, S. Kawai, H. Yumoto, Y. Inubushi, T. Koyama, K. Tono, H. Ohashi, T. Katayama, S. Goto, T. Ishikawa,
M. Yabashi, and K. Yamauchi

Development of calibration method for X-ray single-grating interferometry

International conference on X-ray optics and applications 2017 (XOPT"17)

2017




H. Nakamori, H. Okada, S. Aono, A. Ueda, K. Yamauchi, and T. Tsumura

Development of Measurement System for 1 m-long, large-curvature and ellipsoidal synchrotron mirrors

International conference on X-ray optics and applications 2017 (XOPT"17)

2017

S. Matsuyama, J. Yamada, S. Yasuda, Y. Kohmura, H. Okadam, Y. Sano, M. Yabashi, T. Ishikawa, and K. Yamauchi

Achromatic and High-Resolution Full-Field X-ray Microscope and its Applicaiton

International conference on X-ray optics and applications 2017 (XOPT"17)

2017

T. Osaka, T. Hirano, Y. Morioka, Y. Sano, Y. Inubushi, T. Togashi, I. Inoue, K. Tono, S. Matsuyama, K. Yamauchi, and M.
Yabashi

Measuring Temporal Profile of Femtosecond X-Ray Pulses with a Hard X-Ray Split-and-Delay Optical System at SACLA

International conference on X-ray optics and applications 2017 (XOPT"17)

2017

K.Yamauchi

Nano-focusing and nano-imaging optics for advanced synchrotron radiation sources

International Workshop on Frontiers of XFEL science

2016




T. Goto, S. Matsuyama, H. Nakamori, H. Hayashi, T. Kimura, K. P. Khakurel, Y. Kohmura, Y. Sano, M. Yabashi, T. Ishikawa, Y.
Nishino, and K. Yamauchi

Development of an x-ray adaptive optical system using four deformable mirrors for focusing and collimating

SPIE Optics+Photonics2016

2016

S. Matsuyama, A. Kime, T. Sakao, Y. Suematsu, Y. Kohmura, M. Yabashi, T. Ishikawa, and K. Yamauchi

Novel shape measurement method for imaging mirrors using an x-ray grating interferometer

SPIE Optics+Photonics2016

2016

S. Matsuyama, J. Yamada, Y. Sano, and K. Yamauchi

Development of an x-ray imaging optical system based on a combination of concave and convex mirrors

SPIE Optics+Photonics2016

2016

J. Yamada, S. Matsuyama, and K. Yamauchi

Development of Concave-convex Imaging Mirror System For Compact Full-field X-Ray Microscope

13th International Conference on X-ray Microscopy (XRM2016)

2016




S. Matsuyama, S. Yasuda, H. Okada, Y. Kohmura, M. Yabashi, T. Ishikawa, and K. Yamauchi

Achromatic full-field X-ray microscope with 50 nm resolution and its applications

13th International Conference on X-ray Microscopy (XRM2016)

2016

T. Goto, H. Nakamori, S. Matsuyama, H. Hayashi, T. Kimura, K. P. Khakurel, Y. Sano, Y. Kohmura, M. Yabashi, Y. Nishino, T.
Ishikawa, and K. Yamauchi

A Two-stage Adaptive X-ray Focusing System using Four Piezoelectric Deformable Mirrors

13th International Conference on X-ray Microscopy (XRM2016)

2016

K. Yamauchi

Advanced mirror-based optics for full field imaging and zoon condenser systems

13th International Conference on X-ray Microscopy (XRM2016)

2016

2021
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