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We have advanced liquid interface research, especially water interfaces, by
making full use of phase-sensitive interface-selective nonlinear spectroscopy, its femtosecond
time-resolved measurements, and molecular dynamics simulations in a concerted manner. We clarified
the whole picture of the femtosecond vibrational relaxation at the air/water interface and realized
the first direct tracking of a chemical reaction at the water interface, discovering that the
interfacial reaction is significantly different from that in bulk water. Furthermore, we have
clarified the structure of the electric double layer at the oxide/water interface, a buried
interface, and paved the way for clarifying the interfacial structure of real interfaces, such as
electrode interfaces, at the molecular level. By realizing research that no other research group in
the world has been able to achieve, We have opened up new possibilities in interface science and
have made significant advances in this field.
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VSFG spectroscopy

Pacifichem 2021, Symposium on “ Recent Advances in Coherent Multidimensional Spectroscopy (Physical #391)

2021




T. Tahara

Tracking ultrafast chemical processes at aqueous interfaces by time-resolved heterodyne-detected vibrational sum-frequency
generation

Pacifichem 2021, Symposium on “ Advanced Understanding of Soft Interfaces at the Molecular-Scale (Physical #392)

2021

T. Tahara

Revealing chemical reactions at the water surface by phase-sensitive ultrafast nonlinear spectroscopy

XI0PM-RAP Joint Webinar on Photonics

2021

T. Tahara

Revealing ultrafast reaction dynamics at the water surface by femtosecond time-resolved phase-sensitive nonlinear
spectroscopy

11th Asian Photochemistry Conference (APC 2021)

2021

W. Sung, K. Inoue, S. Nihonyanagi, T. Tahara

Vibrational relaxation of OH stretch at the air/H20 interface: A time-resolved heterodyne-detected VSFG study

20th International Conference on Time-Resolved Vibrational Spectroscopy (TRVS2021)

2021




M. Ahmed, K. Inoue, S. Nihonyanagi, T. Tahara

Capturing Hidden Isolated OH at the Charged Hydrophobic Interface by 2D Heterodyne-Detected VSFG Spectroscopy

20th International Conference on Time-Resolved Vibrational Spectroscopy (TRVS2021)

2021

T. Tahara

Ultrafast dynamics at the water surface revealed by time-resolved HD-VSFG spectroscopy

20th International Conference on Time-Resolved Vibrational Spectroscopy (TRVS2021)

2021

T. Tahara

Vibrational dynamics of interfacial water revealed by 2D HD-VSFG spectroscopy

CMDS online webinars

2021

M. Ahmed, S. Nihonyanagi, T. Tahara

Femtosecond two-dimensional heterodyne-detected VSFG spectroscopy: A novel technique to probe ultrafast dynamics at aqueous
interfaces

International web-conference “ LASER SPECTROSCOPY AND ULTRAFAST SCIENCE (LSUS-2021)

2021




F. Wei

Elucidation of water structure and pKa at the Si0O2/water buried interface using heterodyne detected vibrational sum
frequency generation spectroscopy
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2021

W. Sung

Reliable vibrational relaxation time of OH stretch at the Air/H20 interface determined by time-resolved heterodyne-detected
VSFG spectroscopy
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2021
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A. Morita

Development and Application of Quadrupole Susceptibility Analyzer in SFG Spectroscopy

Pacifichem 2021, Symposium "Advanced Understanding of Soft Interfaces at the Molecular-Scale
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A. Morita

New Perspectives on Chemical Reactions and Transport at Liquid-Liquid Interfaces

Pacifichem 2021, Symposium "Exploring Complex and Real Systems using Large-Scale Molecular Dynamics Calculations”

2021

T. Ishiyama

Recent progress in theoretical studies of structures and vibrational spectra at ice surface

Pacifichem 2021, Symposium "Advanced Understanding of Soft Interfaces at the Molecular-Scale

2021

T. Ishiyama

Molecular dynamics study of transport structure and spectroscopy at liquid interfaces

IAPWS 2020 Helmholtz Award Lecture

2021

K. Inoue C. Takada L. Wang A. Morita and S. Ye

Ozone oxidation of the unsaturated phospholipid monolayer in ambient air revealed by HD-SFG spectroscopy

Pacifichem 2021, Symposium "Advanced Understanding of Soft Interfaces at the Molecular-Scale
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L. Wang and A. Morita

Theoretical investigation of sum frequency generation spectroscopy on carbon-based electrode-electrolyte interfaces

Pacifichem 2021, Symposium "Advanced Understanding of Soft Interfaces at the Molecular-Scale"

2021

T. Hirano and A. Morita

Multidimensional free energy analysis on electron transfer mechanism at the oil/water interface

Pacifichem 2021, Symposium "Advanced Understanding of Soft Interfaces at the Molecular-Scale

2021

L. Wang and A. Morita

Microscopic Dielectric Constant and Sum Frequency Generation Spectroscopy of Monolayer Interfaces Evaluated by Molecular
Dynamics Simulation

MRM2021

2021

35

2021




46

2021

15

2021

15

2021

15

2021




Quantitative determination of Fresnel factor dispersion in the analysis of sum-frequency generation spectroscopy
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A. Morita A. Koizumi, and T. Hirano

Microscopic Mechanisms of Facilitated lon Transfer and Electron Transfer Reaction at Liquid-Liquid Interface

The 7th Quantum Science Symposium  ICCMSE 2021 -- Computational Chemistry and Computational Physics
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R. Kusaka, S. Nihonyanagi, T. Tahara

Probing ultrafast photochemical reaction at water surface by heterodyne-detected vibrational sum frequency generation

The 22nd International Conference on Ultrafast Phenomena (UP2020)

2020

W. Sung, K. Inoue, S. Nihonyanagi, T. Tahara

Vibrational relaxation of water at the air/H20 interface revealed by time-resolved heterodyne-detected vibrational sum-
frequency generation in the OH stretch hot-band region

The 22nd International Conference on Ultrafast Phenomena (UP2020)

2020

T. Tahara

Tracking ultrafast chemical reactions at the aqueous interface with femtosecond time-resolved HD-VSFG spectroscopy

7th Asian Spectroscopy Conference (ASC2020)

2020

T. Tahara

Three researches going on at MLS: What we wish to understand about Nature?

A National Workshop on Fluorescence and Raman Spectroscopy (FCS2020)
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M. Ahmed

Probing the structure and dynamics of molecules at interfaces: heterodyne detected VSFG spectroscopy

A National Workshop on Fluorescence and Raman Spectroscopy (FCS2020)

2020

M. Ahmed S. Nihonyanagi T. Tahara

Probing ultrafast dynamics of water at aqueous interfaces with femtosecond two-dimensional heterodyne-detected VSFG
spectroscopy

National Laser Symposium NLS-292

2020

A. Morita

Development of Qsac Program to Evaluate Whole SFG Susceptibility

Telluride Science Research Conference on "Nonlinear Optics at Interfaces”

2020
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A. Sayama, S. Nihonyanagi, Y. Ohshima, T. Tahara

Anion species dependence of solvent molecular orientation at an electrode / electrolyte solution interface
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K. Inoue, M. Ahmed, S. Nihonyanagi, T. Tahara

Effect of hydrogen-bond on ultrafast spectral diffusion dynamics of water at charged monolayer interfaces revealed by
steady-state and 2D HD-VSFG spectroscopy

International workshop on Nonlinear Optics at Interfaces 2019

2019

2019

T. Tahara

Vibrational sum-frequency generation with quadrupole mechanism investigated by HD-VSFG spectroscopy

International workshop on nonlinear optics at interfaces 2019

2019

L. Wang, S. Nihonyanagi, K. Inoue, K. Nishikawa, A. Morita, S. Ye, T. Tahara

Effect of frequency-dependent fresnel factor on the lineshape of vibrational sum frequency generation spectroscopy

International workshop on Nonlinear Optics at Interfaces 2019

2019




T. Tahara

Challenges with Interface-selective nonlinear spectroscopy

Seminar, Institute for interdisciplinary research, Jianghan University

2019

S. Nihonyanagi

Phase-resolved nonlinear spectroscopy at electrode/electrolyte solution interfaces

10th International Conference on Advanced Vibrational Spectroscopy (ICAVS 10)

2019

T. Tahara

Ultrafast dynamics at aqueous interface revealed by time-resolved HD-VSFG spectroscopy

CECAM workshop on "Dynamics of Water in Complex Environments, Bridging the Gap between Molecular and Mesoscopic Interfaces"

2019

2019




T. Tahara

Photochemical reaction at the liquid interface tracked by femotosecond time-resolved HD-VSFG spectroscopy

19th Time Resolved Vibrational Spectroscopy Conference (TRVS2019)

2019

L. Wang S. Nihonyanagi K. Inoue K. Nishikawa A. Morita S. Ye T. Tahara

Effect of frequency-dependent fresnel factor on the lineshape of vibrational sum frequency generation spectroscopy
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2019

13

2019

W. Sung

Evidence of Strong Anharmonic Coupling in Terminal Methyl Group of Self-assembled Monolayer: A Study of Time-domain 2D
Heterodyne-detected Vibrational Sum-frequency Generation Spectroscopy
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2019

M_Ahmed, S. Nihonyanagi, T. Tahara

Vibrational spectra and ultrafast dynamics of interfacial water studied by steady-state and time-resolved HD-VSFG
spectroscopy

Indo-Japan workshop on “Frontiers in Molecular Spectroscopy: From Fundamentals to Applications in Chemistry and Biology"

2019




T. Tahara

Ultrafast dynamics at the water surface revealed by femotosecond interface-selective nonlinear spectroscopy

Nature Conference on Functional Dynamics -Visualizing Molecules in Action-

2019

L. Wang S. Nihonyanagi K. Inoue K. Nishikawa A. Morita S. Ye T. Tahara

Microscopic structure of electrode/electrolyte interface probed by molecular simulation and sum frequency generation
spectroscopy

Workshop on Nonlinear Optics at Interfaces 2019

2019

T. Tahara

Structure and dynamics at aqueous interface revealed by heterodyne-detected vibrational sum-frequency

Department Seminar, Department of Inorganic and Physical Chemistry, Indian Institute of Science (11Sc)

2020

T. Tahara

Wonder world seen with ultrashort light

Special Colloquium 2020

2020




T. Tahara

Structure and dynamics at aqueous interface revealed by heterodyne-detected vibrational sum-frequency

Department Seminar, Department of Chemistry, Indian Institute of Technology at Bombay

2019

T. Tahara

Wonder world seen with ultrashort light

Mizushima-Raman Public Lecture

2020

T. Tahara

Wonder world seen with ultrashort light

Institute Lecture, Indian Institute of Science Education and Research (I11SER) Bhopal, Bhopal, India

2020

T. Tahara

Structure and dynamics at aqueous interface revealed by heterodyne-detected vibrational sum-frequency

Department Seminar, Department of Chemistry, Indian Institute of Science Education and Research (11SER) Bhopal

2020
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L. Wang A. Morita

Molecular dynamics simulation and sum frequency generation study on the structural order of langmuir monolayers

The 5th International Conference on Molecular Simulation

2019




QM/MM PSIHI

2019

2019

2019
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Theory and computational analysis of vibrational sum frequency generation spectroscopy

Changchun Institute of Applied Chemistry
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A. Morita

Theory and computational analysis of vibrational sum frequency generation spectroscopy

Jilin Normal University
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N. Naito, A. Morita

Development of grand canonical molecular dynamics method applied to solution interfaces

Tohoku University®s Chemistry Summer School 2019

2019

A. Morita

lon transport mechanisms through liquid-liquid interfaces

Gordon Research Conference on Chemistry and Physics of Liquids

2019

A. Morita

Dynamics and kinetics at liquid-liquid interfaces

CPMD Meeting 2019

2019




A. Morita

Microscopic structure and dynamics at water-oil interfaces

CECAM Workshop on "Dynamics of Water in Complex Environments, Bridging the Gap between Molecular and Mesoscopic Interfaces

2019

A. Morita

Effect of fresnel dispersion in SFG spectroscopy

The 2019 International Workshop on Nonlinear Optics at Interfaces

2019

A. Morita

Molecular dynamics analysis of catalytic effect on ion transport through liquid-liquid interface

5th Computational Chemistry Symposium, ICCMSE2019

2019

A. Morita

Theory and computational analysis of liquid interfaces and spectroscopy

University of Cambridge

2019




T. Ishiyama

Molecular dynamics study of structure and vibrational spectra of water at lipid and polymer interfaces

ACS Fall Meeting

2019

S. Nakamura, K. Tomobe, E. Yamamoto, T. Ishiyama, M. Yasui and K. Yasuoka,

Vibrational spectra analysis of HOD molecules in alpha-D-glucose solution using molecular dynamics simulations

PRTEC2019 (The 2nd Pacific Rim Thermal Engineering Conference)

2019

68

2019

13

2019




2019

2019

33

2019

Tahei Tahara

Heterodyne-detected vibrational sum-frequency generation spectroscopy at buried aqueous interfaces

Telluride Science Research Center (TSRC) Workshop "Nonlinear Optics at Interfaces" 2018

2018

Tahei Tahara

Ultrafast vibrational dynamics at lipid/ water interfaces studied by 2D HD-VSFG spectroscopy

The 9th International Conference on Coherent Multidimensional Spectroscopy (CMDS 2018)

2018




Tahei Tahara

Ultrafast vibrational dynamics at aqueous interfaces studied by 2D HD-VSFG spectroscopy

Telluride Science Research Center (TSRC) Workshop "Advances of Multidimensional Vibrational Spectroscopy in Water, Biology
and Materials Science"

2018

Satoshi Nihonyanagi, Ken-ichi Inoue, Tahei Tahara

Relaxation of excited free OH at the air/water interface revealed by time-resolved heterodyne-detected vibrational sum
frequency generation

21th International Conference on Ultrafast Phenomena (UP2018)

2018

Satoshi Nihonyanagi

Development of heterodyne-detected vibrational sum frequency generation and elucidation of structure and dynamics of water
at interfaces

Seminar, Molecular and Cellular Responses to Xenobiotics Lab, Unit of Functional and Adaptive Biology, University of Paris
Diderot

2018

Tahei Tahara

Structure and dynamics of liquid interfaces studied by heterodyne-detected vibrational sum-frequency generation

Gordon Research Conference 2018 Vibrational Spectroscopy

2018
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Ahmed Mohammed, Ken-ichi Inoue, Satoshi Nihonyanagi, Tahei Tahara

Femtosecond hydrogen bond dynamics of water at hydrophobic ion/water interface revealed by 2D HD-VSFG spectroscopy

The 26th International Conference on Raman Spectroscopy (ICORS 2018)

2018

Satoshi Nihonyanagi, Anton Myalitsin, Shu-hei Urashima, Shoichi Yamaguchi, Junji Yanagisawa, Takashi Aoki, Tahei Tahara

Water structure at hemocompatible polymer/water interfaces revealed by heterodyne-detected vibrational sum frequency
generation

The 26th International Conference on Raman Spectroscopy (ICORS 2018)

2018

Woongmo Sung, Ken-ichi Inoue, Satoshi Nihonyanagi, Tahei Tahara

Construction of an apparatus of interferometric 2D heterodyne-detected vibrational sum-frequency generation spectroscopy for
liquid interface study

The 26th International Conference on Raman Spectroscopy (ICORS 2018)

2018
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Woongmo Sung, Ken-ichi Inoue, Satoshi Nihonyanagi, Tahei Tahara

Vibrational relaxation time of OH stretch at the air/H20 interface: Reliable determination through the hot-band by time-
resolved vibrational sum-frequency generation spectroscopy

12

2018

Sanat Ghosh, Satoshi Nihonyanagi, Tahei Tahara

Elucidating water structure at the hydrophobic/water interface by heterodyne detected vibrational sum frequency generation
(HD-VSFG) spectroscopy

12

2018

Ahmed Mohammed, Satoshi Nihonyanagi, Tahei Tahara

Vibrational Spectrum of the Water Bend at the Charged Interfaces Probed by Heterodyne-Detected Sum Frequency Generation

12
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2018

Tahei Tahara

Catching ultrafast reactions at the water surface by femtosecond time-resolved HD-VSFG spectroscopy

The 8th SFG Symposium

2018

Satoshi Nihonyanagi

HD-VSFG spectroscopic study of buried solid liquid interfaces

The 8th SFG Symposium

2018

Tahe Tahara

Structure and dynamics of water at the interface

Joint Conference of EMLG/JMLG Meeting 2018 and 41st Symposium on Solution Chemistry of Japan

2018




Ahmed Mohammed, Ken-ichi Inoue, Satoshi Nihonyanagi, Tahei Tahara

Ultrafast hydrogen-bond dynamics of water at hydrophobic ion/water interface: A 2D HD-VSFG spectroscopic study

2018

Satoshi Nihonyanagi

Phase-resolved Interface-selective Spectroscopy of Applied Interfaces

2nd International Workshop on Phase Interfaces for Highly Efficient Energy Utilization

2018

Satoshi Nihonyanagi

Structure and Dynamics of Liquid Interfaces Studied By Phase- and Time-Resolved Interface-Selective Nonlinear Spectroscopies

Seminar, Department of Chemistry, Temple University

2018

Role of hydrogen bonding in ultrafast spectral diffusion dynamics of water at charged lipid interfaces

Water at interfaces

2019
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Anton Myalitsin Sanat Ghosh

2019

Mohammed Ahmed, Satoshi Nihonyanagi, Tahei Tahara

Mechanism of water bending bands at the charged interfaces observed by heterodyne-detected sum frequency generation:
Quadrupole contribution

99

2019

Woongmo Sung, Ken-ichi Inoue, Satoshi Nihonyanagi, Tahei Tahara

Vibrational relaxation dynamics of OH stretch of water at air/H20 interface investigated by time-resolved heterodyne-
detected vibrational sum-frequency generation spectroscopy

99
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Tatsuya Ishiyama

Structure and Vibrational Spectra at Complex Aqueous Interfaces Revealed by Molecular Dynamics Simulation

8th SFG Symposium, 2018
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A. Morita

Analysis of SFG Spectra of Liquid Interfaces

Telluride Science Research Conference on "Nonlinear Optics at Interfaces”
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A. Morita

Theoretical Analysis of Structure and Dynamics at Liquid-Liquid Interfaces

Telluride Science Research Conference on "Hydrophobicity: From Theory, to Simulation, to Experiment"

2018

A. Morita

Recent Topics on Theoretical Analysis of Sum Frequency Generation Spectroscopy

Gordon Research Conference on Vibrational Spectroscopy

2018

T. Hirano, L.-J. Wang, H. Tahara, A. Koizumi, A. Morita

Theoretical Analysis on Mechanism of Electron Transfer at Oil/Water Interfaces by Multidimensional Free Energy Calculations

Tohoku University®s Chemistry Summer School 2018

2018
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Identification of ordered and disordered Langmuir films through computational sum frequency generation spectroscopy
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2018

A. Morita

Theory of x (3) Effect in Sum Frequency Generation Spectroscopy

8th SFG Symposium

2018

T. Joutsuka, K. Obata and A. Morita

Molecular Dynamics Simulations of Amorphous Silica/Water Interfaces

EMLG/JIMLG Meeting 2018

2018

A. Morita

Microscopic Structure and Dynamics at Liquid-Liquid Interfaces

Melbourne-Tohoku Workshop: combining Materials Science and Chemistry

2018




Detecting degree of structural order of Langmuir monolayers through molecular simulation analysis of sum frequency
generation spectroscopy

32

2018
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2018
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2018
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Mechanism of lon Transport through Water-Oil Interface

"Water at Interfaces 2018"

2019

S. Sasaki, M. Okuno, T. Ishiyama, A. Morita, T. Ishibashi

Orientations of Water Molecules and Their Alkyl Chain Length Dependence at Air/Cationic Surfactant Solution Interfaces using
HD-VSFG Spectroscopy

MANA International Symposium 2019

2019

HD-VSFG

4 TIA

2018

T. Joutsuka, A. Morita

Heterogeneity at Amorphous Silica/Water Interface: Molecular Dynamics Simulations of Sum Frequency Generation Spectroscopy

99
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T. Joutsuka, A. Morita

Heterogeneity at Amorphous Silica/Water Interface: Molecular Dynamics Simulations of Sum Frequency Generation Spectroscopy

99

2019

T. Joutsuka, A. Morita

Heterogeneity at Amorphous Silica/Water Interface: Molecular Dynamics Simulations of Sum Frequency Generation Spectroscopy
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