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Creation of Optical Forces: Developing new manipulation methods utilizing the
resonant linear and nonlinear optical responses of matter systems

Okamoto, Hiromi
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As the manipulation of materials by optical forces, optical tweezers, for
example, have been utilized practically and the apparatuses are commercialized. In there, the
target material to manipulate is in most cases micrometer-scale particles transparent at the
wavelength of the light for manipulation. In the present project, we intentionally utilized the
optical characteristics of the material, such as resonance and nonlinear optical effects and
polarization characteristics, to develop a variety of manipulation methods. We achieved control of
trapping position by UV light for particles containing molecules that undergo structural changes
under the UV light illumination, control of trapping force for chiral nanoparticles with circularly
polarized light, and so forth. In the environment of superfluid liquid He with almost no viscosity,

particle motion was found to be controllable with very weak light.
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Plasmon wave dynamics visualized by femtosecond near-field optical microscopy

Telluride Workshop on Molecular Videography

2018

79

2018




79

2018

Shun Hashiyada, Kensaku Endo, Tetsuya Narushima, Yoshihiko Togawa, Hiromi Okamoto

Spectral properties of chiral electromagnetic near fields created by chiral plasmonic nanostructures

Optics & Photonics Japan 2018, 2018 Joint Symposia on Optics

2018

Tetsuya Narushima, Hiromi Okamoto

Circular Dichroism Microscopy to Explore Local Chiroptical Properties

Optics & Photonics Japan 2018, 2018 Joint Symposia on Optics

2018

29

2018




Hiromi Okamoto

Nanoscale imaging and control of chiral optical fields

Smart NanoMaterials 2018: Advances, Innovation and Applications (SNAIA2018)

2018

39

2019

Syoji Ito, Kenji Setoura, Morio Mitsuishi, Ahsan M. Memon, Mamoru Tamura, Takuya lida, Yuki Inagaki, Katsuya Mutoh, Jiro
Abe, Masakazu Morimoto, Masahiro Irie, Hiroshi Miyasaka

Switching of Radiation Forces Acting on Small Particles by Using Photochemical Reactions

27th 1UPAC International Symposium on Photochemsitry

2018

Keishi Tanaka, Kenji Setoura, Syoji Ito, Hiroshi Miyasaka

Switching of radiation pressure by T-type photochromic reactions: relation between thermal back-reaction rate and micro-
motion dynamics

2018

2018




2018

2018

Kenji Setoura, Shinya Nakamura, Syoji Ito, Hiroshi Miyasaka

Optical Manipulation of Polymer Microparticles Attained by Absorption Force

2018

2018

STED

2018

2018




8 CSJ 2018

2018

Shunsuke Okamoto, Hikaru Sotome, Syoji Ito, Hiroshi Miyasaka

Axial Micro-Motion of Optically Trapped Particles Induced by Using Stimulated Emission

10th Asian Photochemistry Conference

2018

Shinya Nakamura, Rino Sunakawa, Kenji Setoura, Syoji Ito, Hiroshi Miyasaka

Optical Micromanipulation Based on Non-liner Photo-Absorption

10th Asian Photochemistry Conference

2018

Syoji Ito

Mesoscopic Photo-Mechanical Motion of Small Particle Achieved by Switching of Radiation Force Through Photochemical Reaction

International Conference on Materials for the Millennium (MATCON 2019)

2019




A. Asahara, S. Shoji, K. Kondo, Y. Wang, K. Minoshima

Coherent Spatiotemporal Phase Control by Combining Optical Frequency Combs and Optical Vortices

CLEO 2018

2018

Luna Sugimoto, Eisuke Itoh, Satoru Shoji

Motion of elongated microparticles under optical radiation pressure

SPIE Photonics West 2019

2019

K. Taniuchi, T. Nishisako, S. Shoji

Laser screening of flowing particles in a micro fluidic channel

SPIE Photonics West 2019

2019

S. Shoji, K. Matsumoto, T. Yamamoto, K. Minoshima

Optical sensing of viscoelastic behavior of photopolymer at micro scale by means of resonant oscillation of micro glass
capillary

SPIE Photonics West 2019

2019




M. Kumakura, A. Kinan, T. Moriyasu

Dispersion of quantum dots into gases toward their optical manipulation

The 5th Optical Manipulation and Structured Materials Conference (OMC2018)

2018

J. Naoi, Y. Takahashi, M. Takamune, Y. Nakamura, M. Kumakura, M. Ashida, F. Matsushima, Y. Moriwaki

Property of magnetic trapping of superconducting sub-micron particles

The 5th Optical Manipulation and Structured Materials Conference (OMC2018)

2018

Y. Minowa, T. Suzuki, K. Setoura, S. Ito,H. Miyasaka, M. Ashida

Fabrication of Cadmium Selenide Quantum Dots with Laser Ablation in Superfluid Helium

The 5th Optical Manipulation and Structured Materials Conference (OMC2018)

2018

Xi.Geng , Y. Minowa, M. Ashida

Optical trapping of sub-micro particles in superfluid helium

The 12th International Conference on Excitonic and Photonic Processes in Condensed Matter and Nano Materials (EXCON 2018)

2018




A. Tatemoto, Y. Minowa, M. Ashida

Characterization of inner structure and optical properties of semiconductor microspheres

The 12th International Conference on Excitonic and Photonic Processes in Condensed Matter and Nano Materials (EXCON 2018)

2018

Y. Minowa, T. Suzuki, K. Setoura, S. Ito, H. Miyasaka, M. Ashida

Semiconductor quantum dots fabricated via laser ablation in superfluid helium

The 12th International Conference on Excitonic and Photonic Processes in Condensed Matter and Nano Materials (EXCON 2018)

2018

M. Kumakura, D. Koide, T. Shimomura, Y. Baba, T. Takiyama, T. Kameyama, T. Torimoto, T. Moriyasu

Non-destructive dispersion of quantum dots into gases

12th International Conference on Excitonic and Photonic Processes in Condensed Matter and Nano Materials (EXCON 2018)

2018

2018

2018
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74

2019
74
2019
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74
2019

M. Ashida, Y. Minowa, M. Kumakura, Y. Moriwaki,

Optical and magnetic sorting of nanoparticles in cryogenic conditions

SPIE Photonics West 2018

2018




Morio Mitsuishi, Kenji Setoura, Mamoru Tamura, Takuya lida, Masakazu Morimoto, Masahiro Irie, Syoji Ito, Hiroshi Miyasaka

Nano-Mechanical Motion of Optically Trapped Particle Induced by Photoabsorption of Femtomole Molecules

The 21st SANKEN International Symposium/The 16th SANKEN Natotechnology Symposium/5th KANSAI Nanoscience and
Nanotechnology/13th Handai Nanoscience and Nanotechnology International Symposium,

2018

Hiromi Okamoto

Imaging and control of chiral plasmons

The Second Symposium of Chiral Molecular Science and Technology in Chiba University "Advanced Materials Science, Biology &
Nanophotonics®

2018

M. Ashida, Y. Minowa, M. Kumakura, Y. Moriwaki

Optical fabrication and trapping of microspheres in cryogenic conditions

Optics & Photonics Japan (OPJ 2017) 0SJ - OSA Joint Symposia Nanophotonics

2017

Syoji Ito

On-Off Switching of Fluorescence of Diarylethene Derivatives by One-color Photo-Irradiation

14th DAE-BRNS Biennial Trombay Symposium on Radiation & Photochemsitry 2018 (TSRP-2018)

2018




Satoru Shoji

Laser manipulation of single wall carbon nanotubes

International Conference on Advanced Laser Technologies (ALT"17)

2017

Kohei Matsumoto, Kaoru Minoshima, Satoru Shoji

Optical measurement of resonant mechanical oscillation of micro glass tubes

International Conference on Advanced Laser Technologies (ALT"17)

2017

Ryusaku Hida, Satoru Shoji

Laser interference exposure lithography for fabricating super-hydrophilic pillar arrays made of polymer

International Conference on Advanced Laser Technologies (ALT"17)

2017

Khai Q. Le, Hiromi Okamoto

Dissymmetry between left- and right-handed circularly polarized photolumines-cence enhancement of plasmonic nanostructures

JSAP-0SA Joint Symposia, The 78th JSAP Autumn Meeting

2017




Hiromi Okamoto, Shun Hashiyada, Yoshio Nishiyama, Tetsuya Narushima

Imaging Chiral Plasmons

JSAP-0SA Joint Symposia, The 78th JSAP Autumn Meeting 2017

2017

M. Ashida, Y. Minowa, M. Kumakura, Y. Takahashi, F. Matsushima, Y. Moriwaki

Optical fabrication and trapping of superconducting nanoparticles in superfluid helium

Optical Trapping and Optical Micromanipulation X1V, SPIE Nanoscience + Engineering 2017

2017

Hiromi Okamoto, Shun Hashiyada, Tetsuya Narushima, Yoshio Nishiyama

Near-field imaging of chiral optical fields on plasmonic materials

The 8th International Conference on Metamaterials, Photonic Crystals and Plasmonics (META"17)

2017

Syoji Ito, Yuhei Arai, Hajime Fujita, Yusuke Yoneda, Takahiro Kaji, Satoshi Takei, Ryota Kashihara, Masakazu Morimoto,
Masahiro Irie, Hiroshi Miyasaka

One-Color Photoswitching of Fluorescence of Diarylethene Derivatives and Its Application to Localization Microscopy

The 28th International Conference on Photochemistry (ICP 2017)

2017




Hiromi Okamoto, Shun Hashiyada, Tetsuya Narushima, Yoshio Nishiyama

Imaging of Local Chirality with Near-Field Microscopy

The 11th Asia-Pacific Conference on Near-field Optics (APNFO11)

2017

Hiromi Okamoto, Shun Hashiyada, Tetsuya Narushima, Yoshio Nishiyama

Local Optical Activity Imaging of Metal Nanostructures and Structured Chirality

2017 Korea-Japan Molecular Science Symposium “Frontiers in Molecular Science: Structure, Dynamics, and Function of Molecules
and Complexes"

2017

Tetsuya Narushima, Shun Hashiyada, Hiromi Okamoto

Microscopic Circular Dichroism Imaging to Explore Materials Chirality

The 29th International Symposium on Chirality (Chirality 2017; 1SCD-29)

2017

M. Ashida, Y. Minowa, M. Kumakura, Y. Moriwaki

Optical fabrication and manipulation of semiconductor or superconducting nano- and micro-particles

Hsinchu Summer Course and Workshop

2017




Morio Mitsuishi, Kenji Setoura, Masakazu Morimoto, Masahiro Irie, Syoji Ito, Hiroshi Miyasaka

Photochemical Modulation of Optical Trapping Forces by Means of Photochromic Reaction

The 6th Hshinchu Summer Course and Workshop

2017

Shinya Makamura, Muramatsu Masayasu, Syoji Ito, Hiroshi Miyasaka

Ultrafast Temporally Gated Fluorescence Imaging Using Stimulated Emission

The 6th Hshinchu Summer Course and Workshop

2017

Shunsuke Okamoto, Muramatsu Masayasu, Syoji Ito, Hiroshi Miyasaka

Development of a Fluorescence Lifetime Measurement Method on the Basis of Pump-Dump Scheme,

The 6th Hshinchu Summer Course and Workshop

2017

Tetsuya Narushima, Shun Hashiyada, Hiromi Okamoto

Circular Dichroism Imaging to Analyze Chirality in Materials

16th International Conference on Chiroptical Spectroscopy (CD2017)

2017




M. Ashida, Y. Minowa, M. Kumakura, Y. Takahashi, F. Matsushima, Y. Moriwaki

Fabrication of superconducting micro particles by laser ablation in superfluid helium

Conference on Lasers and Electro-Optics 2017

2017

Shun Hashiyada, Tetsuya Narushima, Hiromi Okamoto

Generation of chiral optical near-fields with non-chiral metallic nanostructures and linearly polarized light

4th Optical Manipulation Conference (OMC 2017)

2017

Y. Minowa, Y. Oguni, M. Ashida

Fabrication of semiconductor microspheres with laser ablation in superfluid helium

4th Optical Manipulation Conference (OMC 2017)

2017

Y. Takahashi, J. Naoi, K. Yamaguchi, M. Kumakura, M. Ashida, F. Matsushima, Y. Moriwaki

Property of magnetic trapping of superconducting sub-micron particles

The 4th Optical Manipulation Conference 2017

2017




M. Kumakura M, A. Kinan, T. Moriyasu

Influence of dilution with organic solvents on emission spectra of CdSe/ZnS quantum dots

The 4th Optical Manipulation Conference 2017

2017
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2018

Hiromi Okamoto

Manipulation with optical forces to construct nanomaterials functions: Introductory remarks
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2017
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Reversible Switching of Radiation Force Acting on Optically-Trapped Microparticles Induced by Photochromic Reactions

2017

2017

Hiromi Okamoto, Yoshio Nishiyama, Kohei Imura

Observation of plasmon wave packet motions with ultrafast near-field microscopy

7th International Conference on Metamaterials, Photonic Crystals and Plasmonics (META®"16)

2016

Hiromi Okamoto, Yugian Jiang, Tetsuya Narushima

Effects of nonlinear polarization in optical trapping

PIERS (Progress In Electromagnetics Research Symposium) 2016 in Shanghai

2016

Hiromi Okamoto, Yoshio Nishiyama, Keisuke Imaeda, Kohei Imura

Near-field optical imaging of ultrafast dynamics in gold nanorods

PIERS (Progress In Electromagnetics Research Symposium) 2016 in Shanghai

2016




Tetsuya Narushima, Hiromi Okamoto

Circular Dichroism Microscopy Free from Commingling Linear Dichroism to Analyze Chiroptical Properties of Materials

The 14th International Conference on Near-Field Optics, Nanophotonics and Related Techniques (NFO-14)

2016

Shun Hashiyada, Tetsuya Narushima, Hiromi Okamoto

Observation of Polarization States of Plasmonic Fields in Rectangular Gold Nanostructures using Near-Field Polarimetry

The 14th International Conference on Near-Field Optics, Nanophotonics and Related Techniques (NFO-14)

2016

Kensaku Endo, Shun Hashiyada, Malcolm Kadodwala, Hiromi Okamoto, Yoshihiko Togawa

Chiral plasmon response of enantiomeric nanostructures on a chiral substrate

ICMM2016 Satellite Meeting -NFM2016- New Frontier of Multi-functional Magnets

2016

10

2016




77

2016

Hiromi Okamoto

Near-field imaging of plasmons: field structures, propagation dynamics, chirality

Optics & Photonics Japan 2016, 0SJ-0SA Joint Symposia on Plasmonics and Digital Photonics

2016

Shun Hashiyada, Tetsuya Narushima, Hiromi Okamoto

Generation of Chiral Optical Near-Fields with Non-Chiral Plasmonic Nanostructures

Optics & Photonics Japan 2016, 0SJ-0SA Joint Symposia on Plasmonics and Digital Photonics

2016

2016




Tetsuya Narushima, Shun Hashiyada, Hiromi Okamoto

Near-field Circular Dichroism Microscopy for Chiral Nanostructures

24th International Collogquim on Scanning Probe Microscopy (1CSPM24)

2016

Hiromi Okamoto

Time- and Space-Domain Structures of Optical Fields on Metal Nanostructures

JSPS-EPSRC Symposium on Materials Science Pioneered by Structured Light

2017

64

2017

Hiromi Okamoto

Recent Developments in Plasmonics: Introduction

8th CSJ-RSC Joint Symposium, 97th Annual Meeting of The Chemical Society of Japan

2017




Hiromi Okamoto

Local optical activity of nanomaterials

97

2017

2017

M. Mitsuishi K. Setoura S. Ito H. Miyasaka M. Morimoto M. Irie

Photo-switching of optical trapping force by exploiting photochromic reaction

2016

2016

ON/OFF

2016

2016




2016

2016

2016

2016

K. Setoura, M. Yamada, S. Ito, H. Miyasaka

abrication of silver nanoparticles at a water-glass interface from a silver salt solution by CW laser irradiation:
excitation wavelength dependence of photoreduction

2016

2016

Morio Mitsuishi, Kenji Setoura, Syoji Ito, Hiroshi Miyasaka, Masakazu Morimoto, Masahiro Irie

Photo-switching of Optical Trapping Force by Means of Photochromic Reaction

9th Asian Photochemistry Conference

2016




Kenji Setoura, Masaya Yamada, Syoji Ito, Hiroshi Miyasaka

CW-Laser-induced Formation of Silver Nanoparticles from a Silver Salt Solution at a Water-Glass Interface: Excitation
Wavelength Dependence of Photoreduction

9th Asian Photochemistry Conference

2016

Morio Mitsuishi, Kenji Setoura, Syoji Ito, Hiroshi Miyasaka, Masakazu Morimoto, Masahiro Irie

Photo-switching of Radiation Force in Optical Trapping by Means of Photochromic Reaction

The 20th SANKEN International, The 15th SANKEN Natotechnology Symposium, 4th KANSAI Nanoscience and Nanotechnology, 12th
Handai Nanoscience and Nanotechnology International Symposium

2016

64

2017

64

2017
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2017

97
2017

97
2017

97

2017




97

2017

Tatsumoto Nakahama, Daichi Kitagawa, Hikaru Sotome, Syoji Ito, Hiroshi Miyasaka, Seiya Kobatake

Multicolor fluorescence on/off switching of diarylethene nanoparticles accompanying photochromic reactions

97

2017

S. shoji

Mechanical properties of polymer micro/nano structures fabricated by two-photon lithography

PIERS (Progress In Electromagnetics Research Symposium) 2016 in Shanghai

2016

S. shoji

Excitation of polymerization reaction and optical gradient force through local surface plasmon resonance of gold nanorods

PIERS (Progress In Electromagnetics Research Symposium) 2016 in Shanghai

2016




T. Yamamoto, S. Shoji

Monitoring resonant vibration modes of glass microstructures by means of confocal laser microscopy

PIERS (Progress In Electromagnetics Research Symposium) 2016 in Shanghai

2016

R. Hida, S. Shoji

Laser interference exposure lithography for fabricating super-hydrophobic polymer microstructures

PIERS (Progress In Electromagnetics Research Symposium) 2016 in Shanghai

2016

S. shoji

Mechanical properties of nanostructured polymer

ISOT International Symposium on Optomechanics Technology 2016

2016

S. shoji

Chirality selective photo-bleaching of single-wall carbon nanotubes by femtosecond laser

14th ICFPAM International Conference on Frontiers of Polymers and Advanced Materials 2016

2016
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2016

2016

M. Nagai, S. Aono, M. Ashida, K. Kawase, A. Irizawa, G. Isoyama

Anomalous Luminescence Of ZnO Nanoparticles Irradiated By The Nonresonant Intense THz Pulses,

The 41th International Conference on Infrared, Millimeter and Terahertz Waves (IRMMW-THz 2016)

2016

T. Morimoto, G. Yamashita, M. Nagai, M. Ashida, Y. Kanemitsu, M. Ashida

A Smart Method For Magneto-optical Spectroscopy With A Quarter-wave Plate

The 41th International Conference on Infrared, Millimeter and Terahertz Waves (IRMMW-THz 2016)

2016

M. Nagai, E. Matsubara, M. Ashida, M. Fuyuki, K. Kawase, A. lIrizawa, G. Isoyama, J. Aoki, M. Toyoda

Desorption Via Large-amplitude Intermolecular Vibration Driven By The Intense Picosecond THz Pulses

The 41th International Conference on Infrared, Millimeter and Terahertz Waves (IRMMW-THz 2016)

2016




Masaaki Ashida

Coherent Generation and Detection of Ultrafast Infrared Pulse Covering from Terahertz to Near-infrared Frequencies

EMN meeting on ultrafast 2016

2016
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