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F/EEEZOERY AT L, S/ TAEREFE, YUV T I REZAVEY FEEET/NA X5 Investigation of Nanostructures and the integrated system. Development of the fabrication process, and their

—& FX ERBTHAERBEFTPTAT T L 2% (P)
~DISA applications to Silicon photonics and Diamond environmental device technology.
. . . KRR, FES/ AMEOBR, S/ BEEEXA A L OMEEREFE L3RRI,  Condensed matter physics. Experimental investigation of optical properties of quantum confined systems and new
an @ ERETEEREF TSSO A wEpe) o g = g erpeies e estie prical prope a y
AR phosphor materials for future optoelectronic devices. Phosphor materials.
FE g ERBIFEREFIX 7057 L 235 (P) BMRIERT A R T LA TNA R, MBFNA R, TARTLAESNEY XTI Information Display Devices, Discharge Devices, Signal Processing System for Information Display Devices.
. . ERBETYHUEERR. BICY7I/00h oS/ RT— LD AINAEZTPERTR @y 3t 7Y v ES Experimental studies on electronic properties in mesoscopic systems at low temperatures. Small Josephson junction
BE %= EHBTSEREF IS A A wEP) o o ARy - - . propet’ pes ° preon’
CHRBHEE—BTHRTAL) KB 2BRN, MRESHEEOME systems, ferromagnetic small tunnel junction systems, etc.
_ Nano-scale science and technology, Quantum effects and their application to nano-scale devices, Nano-
- . . N FI/RAT—AYATY R, BFHREZDS/ TNAZADIEA, HEES I 2L —>a v (IC &k 2HEEMES
hR = HERBTHERETIF IO T4 iz (P) ” _ ° i - = ? architectonics of functional materials based on the computational materials design, such as catalysts for the fuel
/=7 Y TV AAE, BEERM R &) DG ’ .
cell and thermoelectric materials for the renewable energy .
Superconducting devices and integrated circuits, Single-electron devices and integrated circuits, Electronics
A EmE AR THHRET TET05T L HEP)  AEETA R CERES, $-BT A AL RRESK, EESATROTL S F Oz s AR P & y ¢ £

applications of lipid bilayer membranes.

__ Self-formation of semiconductor quantum nano-structures (quantum dots, nano-wires), Development of ultra-high
. A T T S ey EBRETT/EE @TFy b 2/ 04%) ORCRAROME. ¥BHRTS/ BETEALLER T m e S e
| 5 (S = 7 . . - . . - N o =D efticiency solar cells ana mid-intrare S usin, uantum nano-structures an I errormance quantum do
= MEABRES, BRALED, BHEET Fv L —FOBE. BT/ BEOXBTUIEAE Y , £ e a
lasers, Measurements of opto-electronic properties of quantum nano-structures

BEH R HERBTPEREFIF IO T4 HEHIR(AP) BRRNZE., 2. I VKY 7 IV KRTREH Radio astronomy, Star formation, Millimeter and submillimeter-wave receivers for radio astronomy

= HERBTHERETIF IO T4 HEHIR(AP) BHT. Ot Bt WS, MUAMMI. KBXHA Polymer photonics and electronics, Photoelasticity, Waveguides, Microfabrication, Solar power applications.
BFTL o O R. RS, LTy ST U ARIIA YA S EHEBAL T & e & Tailored linear and nonlinear optics and exploration of its new capability in optical science. Realization of new
Il B HERBTHERNRTZTOS T 4 5% (P) 3. H L ORI AFIBRICH T 2H L LWATRRMORR. RERREICHIF2HLLWaE—L > bR
DERBEFHEREL —F —DHRFORR. FEL — ¥ — O & HEYEL~DISH.

coherent light source in untrodden wavelength regions and pioneer of high resolution laser spectroscopy in such
wavelength regions. Pioneer the interdisciplinary field between quantum electronics and particle/nuclear physics.
Development of novel laser system and its application to geophysics.

BT KOBFREGES L VB FREE 6 > /- ERYE & BIE,

BEORE, optical measurements with nonclassical light. Laser frequency stabilization.

® BT S E TS 5 535 (P) BBl 0 RERBTZR, L —H —JF Experimental studies on quantum optics : Generation of quantum states of light, quantum information science and
= 2 7

Semiconductor nano-materials and nanostructures, fundamental studies on the next-generation solar cells

KT /MR E F /s, RERKBERET Ny FRBER. ~A72h4 FREBED, B - Sig . o . . o N .
. § . L (quantum dot solar cells, perovskite solar cells, organic-inorganic hybrid solar cells), photoexcited carrier dynamics
b ERBTRZHIYHRTFTO5 5 L #3%(P) NA 7Yy FRIBER) ICBIT 2 BB, BEMREL —¥—9XE (74 A SHE CEVEEME

(electron transfer, charge separation and recombination) characterized with time-resolved laser spectroscopy with
B 104 BERET ¢ U T HAF S0 ABTEE, BEHME. BES) 0N ge sep P P

broad time-scales from femto-seconds to seconds.

Intelligent optical synthesizer: Generation, control, applications of ultraprecise optical frequency combs, Applications

G > 5 A Y O« SEEKE D L OBERFE - $lE & ISMA. BRIV X O - 2/ - BRHK
ES L AERBIFYERATF IO T4 Hug(P) HOBRETIRMELISA, TaXEHA. LDAR, £ 3> 774N L—Y— ERTAX—V VI HE
WEOHEER. SIER - SORE. BF0R RULA

and manipulation of ultraprecise relationship between time, space and frequency aspects of ultrashort pulses,

Environmental-friendly optical measurements, LiDAR, Sensing, Optical fiber technology, Multi-dimensional imaging,
Light-matter interaction, Optical information and processing, Quantum light source, Astronomy
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Three dimensional laser nanofabrication, photonic nanostructures, optical manipulation of nanomaterials by optical
force, plasmonics, photonics application of nanocarbon materials.

Photonic information systems, Optical nanosensing systems for biomedical applications, Holographic optical
devices, Diffractive optical devices.

Statistical Physics, Theoretical Study for Phase Transitions and Critical Phenomena, Numerical Analysis with
Nonequilibrium Relaxation Method.

Theoretical study on Bose-Einstein condensates and superfluids using numerical calculations. Application of
machine learning to qunatum physics.

Experimental studies on quantum optics: control of quantum states of light, quantum information science and
optical measurements with entangled photons.

Quantum and applied optics: Control and application of phase, amplitude, and polarization.

3D object measurement, particle manipulation, quantum information processing.

Continous production of a Bose-Einstein Condensate, Quantum metrology and sensing technologies

Experimental studies on the properties of quantum fluids confined in nano-scale space. Experimental sutdies on
nanotribology using adsorption system.

Development of a fiber optical quantum interface using trapped single atoms and nanofiber based photonic crystal
cavity. The research fields are quantum optics, laser cooling, nanophotonics and quantum non-linear optics.

Experimental studies on novel quantum phenomena under extreme conditions such as high pressure, high magnetic
field and low temperature.

Solid state physics: Development of new super-conductors in intermetallic compounds. Super-conductivity, Borides,
Carbides, Low temperature physical properties.

Organic physical chemistry. Materials chemistry. Supramolecular chemistry. Coordination chemistry.
Magnetochemistry: Synthesis of new functional materials and measurements of their physical properties.
Drug-discovery systems engineering; Creation of: 1. diagnostic or therapeutic neo-biomolecules by evolution of
artificial core molecules on T7 bacteriophage virus. 2. Mechano-chromic hydrogel to visualize mechanical strain of
cells. Keywords: Organic chemistry, molecular biology, covalent drug, mechano-biology, protein engineering,
molecular-evolutional engineering, chemical biology, 10BASEd-T.

Chemistry of "bioluminescence," "novel chemiluminescence systems" including soft crystal systems, and "photo-
functional materials" based on photochemistry, physical organic chemistry, and supramolecular chemistry.

Cell Physiology: Molecular mechanism of intracellular signal transduction. Bioimaging:Development and biological
applications of novel fluorescence imaging method.

Bio-related chemistry, Photochemistry, Electron transfer chemistry, Nucleic acid chemistry, Electron transfer in DNA,
DNA damage, Artificial nucleic acid, Liquid crystalline DNA, Phasing biology

Development of photofunctional molecular materials with novel emission and absorption characteristics using
molecular designs based on intrinsic photophysical theory, organic synthesis, and advanced photophysical
measurements.

Organic biochemistry: biomimetic chemistry, organic electron transfer chemistry, innovation of advanced materials,
biomedical science.

Neurobiology: Molecular mechanism for memory and lerning, and the generation of novel methods to control
synaptic plasticity and brain function.

Organosilicon chemistry and fullerene chemistry: Synthesis and properties of organosilicon compounds. Structural
and electronic properties of endohedral metallofullerenes. Chemical derivatization of fullerenes and synthesis of
fullerene-based functional materials.

Exercise physiology / bioengineering: A study in a skeletal muscle tissue about a biological response and plasticity
for ambient stimulation (stress) .
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Theoretical and numerical studies of surface science, nanotribology, science of friction: Mechanicsm of
supelurbricity, adhesion, peeling, and energy dissipation. Design of energy-saving molecular machine.
Nanomechanical probe measurement such as AFM and MEMS.

Experimental study on electric and magnetic properties in solids; crystal growth of new superconductive and/or
magnetic compounds, and the study on them via electronic structures using electron spectroscopy and soft x-rays
spectroscopy.

Experimental studies on meso/nano structured superconductors and nano-SQUIDs. Development of quantum
sensing and information processing.

Quantum theory of solids. Theoretical studies on superconductivity, quantum transport phenomena, spintronics,
Dirac electrons.

Sports Science, Exercise and Health Sciences, Exercise Physiology and Biochemistry, Systems Biology of Exercise

Fundamental studies on metal-containing nanostructures and biostructures, molecular beam and laser sstudeis on
elementary chemical reactions, organic electronics of nanocarbons

Pioneering and systematic studies on high-power laser science and engineering: mainly on solid-state lasers,
ceramic lasers, fiber lasers, microstructured fibers, new laser materials, ultrashort pulse lasers, beam combining of
multiple lasers.

Developments of quantum technologies using laser-cooled ultracold atoms. Precision measurements using atom
interferometry, Quantum computing and simulations.

Studies of spectra and collision processes of highly charged ions relevant to astrophysical and fusion plasmas.
Relativistic and quantum electrodynamics effects on highly charged heavy ions.

Ultra-stable lasers and their applications. Ultra-narrow-linewidth laser , precision optical signal dissemination,
optical frequency comb, fiber laser, development of a space-borne stable light source for gravitational wave
detector.

Experimental studies on quantum control of light and atoms by means of strong atom-photon interaction,
development of quantum light sources including single-photon sources.

Development of new mid-infrared fiber laser and solid state laser.

Applications of mid-infrared mode-locked lasers, optical frequency comb,laser processing, spectroscopy.

Atom Optics, Laser cooling of neutral atoms, Manipulation of motionals states of neutral particles, Quantum
Electronics, Optics

The developments of new techniques in the field of high-resolution solid-state nuclear magnetic resonance: the
application of the new techniques to molecular materials.

Quantum structure based ultra-high efficiency solar cell, Energy conversion device design by the ab initio
calculation, Construction of original deep learning (artificial intelligence) framework and its application to energy
solution.

Theoretical atomic, molecular, and optical physics.

Atomic and molecular dynamics in intense laser fields.

Ultrafast atomic and molecular imaging with attosecond time resolution.



