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Molecular Structure Chemistry
Molecular Reaction Chemistry
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The graduate program provided by the Department of Chemis-
try, Graduate School of Science, consists of two research
branches, molecular structure chemistry and molecular
reaction chemistry. (The former has six research groups and the
latter has five.) These are schematically shown below. A wide
area of fundamental chemistry is covered, ranging from studies
related to physics or material science to biology or earth
science. Collaborative research is held with the Information
Media Center, Natural Science Center for Basic Research and
Development, and Workshop for Advanced Techniques.
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Admission Policy of
Department of Chemistry

We shall not limit prospective students’ faculty background and shall accept students
who have basic academic ability required to learn highly technical knowledge in the
field of chemistry at the graduate school level, and who have enthusiasm to
continuously strive to improve themselves and develop new research areas.

[MEZEH AR —L~—] http://home.hiroshima-u.ac.jp/chemsci/
[Homepage] http://home.hiroshima-u.ac.jp/chemsci/index_e.html
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Staff /EBATA Takayuki (Professor), INOKUCHI Yoshiya (Associate Professor),
FUKUHARA Koichi (Assistant Professor), NAKA Kazunari (Assistant Professor)
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Structural Physical Chemistry
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Structures of molecular clusters and supramolecules are studied by a combination of laser 7. (5LE)18C67 T 1~
spectroscopy and supersonic beam as well as electro-spray cold ion-trap techniques. Various TN EELE LS AMEEN DT HEED D FEHDEET - (T) SN2 RICDBEZNF
laser based nonlinear laser spectroscopy are applied for the molecules in the gas phase. With ERFISAZ—DL—H— DR IR LFSH B TR,
an aid of quantum chemical calculations, specific interaction between host and guest (top left) “World smallest cup of water” formed in a supersonic molecular
species, leading to molecular recognition will be revealed. beam. (top right) Conformer change of 18C6 crown ether to include
L. ¥ e various guest species, revealed by an international collaboration.
Key Words v —¥%— %7'5 5}%77;(5? %AK lﬁ%% %%"L"’E& (bottom) Investigation of Sx2 reaction in molecular level by using
Laser spectroscopy, Molecular cluster, Functional molecules, Molecular recognition molecular clusters.
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Staff //INOUE Katsuya (Professor), NISHIHARA Sadafumi (Associate Professor),
Maryunina Kseniya Yu. (Assistant Professor)
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Research activities are centered on the relation between static and dynamic structures such as bonding, crystal structure,
phase transition and molecular motion and electric and magnetic properties in condensed matter, and the synthesis of new
compounds having new structures and new functions. The research methods are SQUID, MCD, DTA, X-ray diffraction,
NMR, and Mdssbauer spectroscopy.
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Magnetic resonance, Molecule-based magnets, Chiral magnets, Molecule based multiferroics, lonic conductivity, — FZ/VEMEEDTERE
Mixed-valence Crystal structure of chlral magnet
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Staff,/MIZUTA Tsutomu (Professor), KUME Shoko (Associate Professor), KUBO Kazuyuki (Assistant Professor)
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Our group is interested in the development of useful catalytic systems and metal complexes having unusual chemical and
electronic properties. Research subjects are (1) syntheses of ligands forming multinuclear complexes, (2) transition metal

complexes containing a new type of bond fashion between a transition metal and a main group element, (3) chemical
systems which can store external physical stimuli as chemical information.

Key Words BRI Z0ER BRI, SR - RTT RIS A S50 5 8 i 2002 BEND TESABIRU BT
Organometallics, Multinuclear transition-metal complexes, Covalent bond between transition metal and main  phosphamacrocycle that can incorporate
group element, Switchable coordination complexes two metal fragments in its hole
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Staff /'SAITOW Ken-ichi (Professor from the Natural Science Center for Basic Research and Development)

M7 — =k Gl R U2 MO KR ZE. 45 L2 L TR R T s e s
Y- YEY OB RO T F /=T YTV A T AR RBLTOA BED T 7 —=ik. ()W
BAL AR T o S R E B D -0 D im0 B 3. (2) F//ExE R0y tE. (3) f #E koD
Je- B, (4) AR OLED &K D FEFEREE D B 7€ (5) BEMEHH DLWk,

Our research interests are in the followings. i) development of fabrication method of nanostructured material on the basis
of physical chemistry, ii) Optical properties of nanostructured materials, iii) Optoelectrical properties of organic solids, iv)
development of next-generation LED & photovoltaic cell, v) optical properties of condensed matters.

Key Words  +/=7Y7 VAL 2 Gy f- R B E K LED. K i, = Av ¥ —

L /S HAIRNRE
. g X X - N Developed instrument for fabricating
Nanomaterial science, Molecular science, Optical semiconductor, LED, Photovoltaic cell, Solar cell nanomaterials
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Staff /FUJIWARA Terufumi (Professor), ISHIZAKA Shoji (Associate Professor), OKAMOTO Yasuaki (Assistant Professor)
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Research in our laboratory is devoted to the fo[lowing major areas: (1) study of reverse micelle function as a microreactor
for analytical use; (2) development of analytical methods based on a chemical process (separation, reversed micellar
mediated reaction or solid phase reaction) coupled on-line to spectrometric detection; (3) application of laser trapping and
spectroscopy as a novel approach to study on physical and chemical properties of single water droplets in air. N
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Reverse micelles in chemical analysis, Flow analysis, Atomic spectrometry, Laser trapping and spectroscopy, Aerosol  Reverse micelle
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Staff /”HAINO Takeharu (professor), SEKIYA Ryo (Associate Professor), IKEDA Toshiaki (Assistant Professor)
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The group’s interests direct to developing supramolecular objects including supramolecular polymers, molecular stacks,
topological molecules and molecular capsules with functions. A primary theme is the rational design of objects formed by
self-assembly of small molecules that spontaneously organizes into larger, complex structures with new functionalities.

Key Words  #25 F 1L oy 385k, B A 1AL &% 80 FRY~— BCEA

Supramolecular Chemistry, Molecular Recognition, Functional Organic Compounds, Supramolecular Polymer, ~ BAFHTRICLZT IS FODE
Self-assembly Guest binding of supramolecular capsule
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Staff /' YAMASAKI Katsuyoshi (Professor), KOHGUCHI Hiroshi (Associate Professor)
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Experiments based on the selective detection of a single quantum state of atoms and molecules by laser spectroscopy. Studies
on the kinetics and dynamics of the chemical reactions and energy transfer processes in atomic and molecular collisions.
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Key Words L2 G EE & AL RIS E) 114 4 FE 2502 v — 94 ik A student is tuning the dye laser system for

Chemical Kinetics, Reaction Dynamics, Molecular Collisions, Laser Spectroscopy experiments.
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Staff, /' YAMAMOTO Yohsuke (Professor), KOJIMA Satoshi (Associate Professor)
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Synthesis, Structure, and Reactions of High- and Low Coordinate Main Group Compounds (Group 13-16),

Oxidized Porphyrins, Carbenes, Boron Substituted Aromatics, Development of Synthetic Methods Based on
Characteristic Features of Main Group Elements

Key Words 74 HRYR Yy BRI, Fv 74V A HEA K MR —TEEEH(2012511A)
Silicon, Boron, Phosphorus, Carbon, Sulfur, Porphyrin, Organic Synthesis A photo of members (Nov., 2012)
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Staff / ABE Manabu (Professor), TAKAGI Ryukichi (Assistant Professor),
HATANO Sayaka (Assistant Professor)
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Our research study focuses on “Reactive Intermediate Chemistry”, “Organic Photochemistry”, “Caged ?‘QYIE[;
C d”, and “Synthetic O ic Chemistry”

ompound”, and “Synthetic Organic Chemistry”. %éé)w ‘acceptor \
Key Words B2 1. BEREME B HM B oA ¥ — =AW il RSt RO LS
Open-shell molecules, Organic Materials, Photo-energy, Caged compounds, Organocatalyst Reactive Intermediate Chemistry
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Staff,/ AIDA Misako (Professor), OKADA Kazumasa (Associate Professor), AKASE Dai (Assistant Professor (Special Appointment))
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We aim at predicting of chemical phenomena and understanding of reaction mechanisms in molecular assembly systems by
means of quantum chemical and experimental methods. Research subjects include molecular assembly systems, chemical
reactions in solution, and biological systems. In addition, fragmentation of molecules following inner-shell excitation by
synchrotron radiation is also studied.
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Key Words 5 T-8E 47 F 15 o TEN S v 7 mvaik oy o iav—ar SR ek, Ndinite Macrodipole moment of a polypoptide in
Molecular Orbital (MO), Molecular Mechanics (MM), Molecular Dynamics (MD), Monte Carlo (MC), Molecular  a-helix can be calculated by the vector
simulation, IR spectra, Inner-shell excitation

sum of the component dipole moments.
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Staff //NAKASHIMA Satoru (Professor from the Natural Science Center for Basic Research and Development)
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Our interests are to reveal chemical phenomena by using radiochemical technique as well as usual chemical approach.

Especially, our research is focused on the control of electronic state and spin state by crystal construction and introducing g;s i o HS
guest molecule. We are also studying the migration of radioactive materials in the environment. S0 100 150 200 250 300
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Spin crossover, Binuclear complexes, Assembled complexes, Mossbauer spectroscopy, DFT, Environmental radioactivity
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Spin-crossover phenomena of the assembled iron
complexes.
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http://monoplaza.hiroshima-u.ac.jp

Innovation Plaza
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This centre is for all members of this university
and has well equipped workshop staffed by
experienced personnel who provides technical
support particularly in production, design and

development of special apparatus and also in 2 = i 2 - 4
student training. Phoenix Workshop & Atelier, OHHINT @A SZINT @AMINT @5 uE
where student can carry-out machine works (@machine work @glass work ®wood work
themselves, is also present in this plaza. @thin-section preparation
(S J
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