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Information for undergraduate students in the Department of
Chemistry

Credit requirements for graduation

The Department of Chemistry at the Faculty of Science requires students to have acquired 18 credits
from specialized courses during their second year at the College of Arts and Sciences (12 credits of
five compulsory courses and more than 6 credits of elective courses except “Elementary Academic
English for Chemistry”).

Students must complete a total of 62.5 credits or more of specialized courses (excluding specialized
courses in the second year of the College of Arts and Sciences and teacher training programs) in their

third and fourth years. The following courses and number of credits shall be fulfilled:

(1) 20 credits or more from lectures and seminar courses of specialized courses offered by the

Department of Chemistry; and

(2)  All laboratory courses offered by the Department of Chemistry (a total of 25 credits consisting
of “Laboratory work in Analytical Chemistry and Inorganic Chemistry” , “Laboratory work in
Organic Chemistry”, “Laboratory work in Physical Chemistry” and “Special Laboratory work
in Chemistry”).

(3)  “Research Ethics” 0.5 credit

Please refer to the Rules for the Faculty of Science in the School of Science Student Handbook as well

as the College of Arts and Sciences Second Year Specialized Course Syllabus.

Students may request to have up to three credits acquired from courses of other faculties to be accepted

as credits required for graduation.

Course Registration

Students are required to register for their courses by attending a guidance delivered by the professor-

in-charge of academic affairs followed by registration on UTAS (an administration system).

Courses offered by the Department of Chemistry, including those in the second year at the College of
Arts and Sciences are designed to systematically provide necessary and sufficient knowledge for
undergraduate education in chemistry. Students are advised to take as many courses as possible from
among those courses; however, depending on students’ interests and capabilities, they are also

encouraged to take specialized courses offered by other departments and acquire credits.



Pre-requisites for laboratory courses

To take laboratory courses in the third year (“Laboratory work in Analytical Chemistry and Inorganic

Chemistry”, “Laboratory work in Organic Chemistry”, and “Laboratory work in Physical Chemistry”),

students are required to have already acquired 8 credits or more out of 12 credits of the compulsory

courses during their second year at the College of Arts and Sciences. The compulsory courses are

Chemical Thermodynamics I, Quantum Chemistry I, Organic Chemistry I, Inorganic Chemistry I, and

Analytical Chemistry I.

Pre-requisites for “Special Laboratory work in Chemistry” (graduation research)

All three of the following requirements must be met for “Special Laboratory work in Chemistry”

(graduation research):

(M

@

€)

At least 18 credits of specialized courses (12 credits of five compulsory courses and more than
6 credits of elective courses except “Elementary Academic English for Chemistry”) in the
second year at the College of Arts and Sciences have been or will be acquired. However, if you
desire to take a course which is not listed as a designated elective course in the Faculty of
Science or another departments’ specialized courses in the second year of the College of Arts
and Sciences except teacher training programs to be accepted as a specialized course of the
Department of Chemistry, permission must be obtained from the Academic Affairs Committee

of the Department of Chemistry;

10 credits of the compulsory courses (“Laboratory work in Analytical Chemistry and Inorganic

Chemistry”, “Laboratory work in Organic Chemistry”, and “Laboratory work in Physical

Chemistry”) during their third year have been or will be acquired; and

18 credits or more out of the lecture courses of the Department of Chemistry which are offered
in the S and A semesters of the third year have been or will be acquired at the end of the third

year.

Examinations

1)

2)

Course examinations shall be conducted on the dates and times specified by the professor-

in-charge.

If a student is not able to sit for the course examinations set forth in 1) due to illness or other
unavoidable accidents, the student must immediately notify the Department of Chemistry
office and submit a document that describes the reason (e.g., a medical certificate issued by
a doctor). In such case, the student may take make-up examinations in accordance with the

instructions of the professor-in-charge of the course.
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Academic Calendar 2022

Faculty of Science

S semester classes begin

April 4 (Mon)

S semester classes end

July 28 (Thu)

Make-up classes and S semester examinations

July 20 (Wed) to July 28 (Thu)

A semester classes begin

October 3 (Mon)

Last day of classes before winter holidays

December 27 (Tue)

First day of classes after winter holidays

January 4 (Wed)

A semester classes end

January 30 (Mon)

Make-up classes and A semester examinations

January 17 (Tue) to January 30 (Mon)

Graduate School of Science

S semester classes begin

April 4 (Mon)

S semester classes end

July 28 (Thu)

Make-up classes and S semester examinations

July 20 (Wed) to July 28 (Thu)

A semester classes begin

October 3 (Mon)

Last day of classes before winter holidays

December 27 (Tue)

First day of classes after winter holidays

January 4 (Wed)

A semester classes end

January 30 (Mon)

Make-up classes and A semester examinations

January 17 (Tue) to January 30 (Mon)

About notices

Information regarding the academic affairs of the Faculty of Science, Graduate School of Science as

well as those common to both Faculty and Graduate School can be found on the bulletin board located

at the entrance of the Chemistry Main Building.

Students should also visit the website of the Department of Chemistry at http://www.chem.s.u-

tokyo.ac.jp/ for news and updates.
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Regulations of the Department of Chemistry

Management of the Chemistry Building

Opening hours of the Chemistry Building
1. Opening hours of the Chemistry Building shall be from 8.00 to 19:30.

2. The Chemistry Building shall be closed on days the University is closed.
3. The duties of opening and closing of the Chemistry Building shall be performed in accordance

with the regulations separately stipulated.

Opening and closing of the Chemistry Building

1. The daily duties of opening and closing of the Chemistry Building shall be performed by the
Disaster Center of the School of Science.

2. Opening and closing of the entrance door of the Chemistry Building shall be performed at the
following times:

Open: 8:00 Close:20:00

Using the Chemistry Building during holidays (Sundays, national holidays, and substitute national

holidays)

[Undergraduate students (excluding graduate research students)]
Undergraduate students are not permitted to remain in the building after 19:30 or enter the building
during holidays. However, this shall not apply if the student has obtained permission of the Dean
(head of the department).

[Laboratory staff (excluding professors)]

O Newly appointed laboratory staff which includes

1) graduate research students,

ii) those who have completed their undergraduate studies at other departments and entered the
Graduate School of this Department,

i) for the first two (2) months, research students or visiting associate members (excluding those
who have already previously been registered in this Department) are not permitted to remain
in the building after 19:30 and enter the building on holidays unless accompanied by a
professor (assistant professor or above) of the laboratory to which they belong. However, this
shall not apply to graduate research students that have obtained permission from the professor

of the laboratory they belong to.



O Laboratory staff are not permitted to remain in the building after22:00, except, under
unavoidable circumstances, staff having obtained permission from the professor in charge of

the laboratory may continue their work as long as there are two persons or more.

[Duties when remaining in the building or entering the building on holidays]
Students must pay sufficient attention to safety when performing experiments, etc., as well as
taking necessary measures such as notifying the person-in-charge in the case of an abnormal

situation in the Department.

Regulations for ensuring safety

1. When using meeting rooms and lecture rooms after17:00, it is the responsibility of the users to
clean up the rooms.

2. In the event of an emergency during school hours, all members of the Department, including
faculty and staff, must respond promptly. The fire response team shall act according to the
prescribed procedures.
In the event of an emergency outside of school hours, faculty and staff members must respond
promptly and take necessary measures, including notification, etc.
The emergency contact telephone number must be posted in each laboratory.
Any malfunction of the fire alarm system must be reported to the Disaster Center (Extension
No. 24016).

3. If the location of switches for corridor lights, entrance lights, etc. is difficult to locate, such

lights shall be left on overnight. This does not apply when the entire building is closed.

In the case where it may be difficult to apply the above regulations, students are required to notify the

course director or head of department. The course director or head of department may establish special

measures with the consent from the members of the luncheon meeting.

1. When performing experiments, protective goggles which can be purchased at the University
Co-op must be worn.

2. It is necessary to take care of your own lockers to prevent theft.

e

When leaving the building, students should close all gas and water valves, turn off electrical
switches, and close windows and entrance doors of the laboratory and their room.

The location of the emergency shower (for body and eyes) should be checked beforehand.
Please ensure the location of the emergency exits and evacuation equipment are known.

The first aid kit is always available in the administration office.

N e » ok

An AED (Automated External Defibrillator) is always available on the first floor of the main
building.



Safety and health education

Upon admission to the Department as well as the laboratories, students must be provided with safety
and health education as well as read the Safety Manual of the Faculty of Science thoroughly to prevent
accidents and fires. In addition, students should always make an effort to stay healthy and conduct

education and research activities safely and smoothly.

Notes on use of fire extinguishers

1. The most effective and appropriate method to extinguish a fire should be chosen depending on
the type and size of the fire. Always pay attention to the response measures to a disaster as well

as conduct exercises and drills to be able to do so.

2. The following is a list of the type of fire extinguishers available in the Department.

Type of fire extinguisher Class of fire Characteristics

Minimizes stains left after
CO» B,C extinguishing a fire.

Effective range: 1 — 2 meters

Can be used with various types of
Dry chemical A B, C fire.

Effective range: 4 — 6 meters

Water-based agent that has a cooling

Loaded stream A,B,C
effect
) o Not suitable for three-dimensional
Fire extinguishing sand D
fires
(Note) Classes of Fire
A: White circle = Fire involving ordinary combustible materials, such as wood and
paper
B: Yellow circle = Fire involving oil

C: Blue circle = Fire involving electrical equipment
D: Fire involving alkali metals and organometallic compounds,

such organolithium

3. Make sure you notify the Environment and Safety Committee after using a fire extinguisher

and report the circumstances of the fire.



Emergency treatment following an accident

In an event of injury caused by an accident during an experiment, please follow the following

emergency treatments:

1. Treat the injury with first aid kit and medicines kept in the office.

2. Treatment by a doctor
If the doctor’s treatment is required, please go to the Department of Emergency and Critical
Care Medicine at the University of Tokyo Hospital. Notify the professor-in-charge (experiment
leader) or the Environmental and Safety Management Committee.
In such cases, the students are treated as general emergency outpatients, without any
preferential treatments. If the student does not have their health insurance card on that dayj, it is
possible to change the type of treatment to be covered by the health insurance at a later date.
Students are automatically enrolled in the Disaster and Accident Insurance for Student

Education and Research, and therefore should read the insurance policy thoroughly.

Health Service Center
Reception (Tel.): 03-5841-2573
Consultation hours: 10:00 to 12:20 and 14:00 to 15:45

Please present your student ID card when seeking consultation.

Department of Emergency & Critical Care of the University of Tokvo Hospital

Reception (Tel.): 03-3815-5411 (note that this is an external call)

Environmental and Safety Management Committee

The Environmental and Safety Management Committee consists of faculty and staff members. The
committee deals with general environment and safety measures, such as preventive measures against
fires and accidents, improvement of facilities for safety, handling of hazardous materials, disposal of

laboratory waste, health care, and environmental protection in the Department of Chemistry.

Any problems concerning the environment and safety must be reported to the committee.



Guidelines for Connecting to and Using the Network of the Department of Chemistry

Users of the network of the Department of Chemistry must understand and comply with the following

regulations and notes:

1. Users must be fully aware that the university’s network system is a public property that is
operated solely for the purpose of research and education and must not be used for any other

purposes.

2. Users must follow the necessary procedures through the person in charge of IT in the laboratory
whenever a terminal is connected to the network, updated, or disconnected. Permission must

be first obtained from the person in charge, even in cases where an IP address is not required.

3. Users must not connect any terminal that has an operating system (OS) which is no longer
supported installed on it and for which security measures are no longer being implemented to

the network.

4. All terminals in the Department of Chemistry must be installed with an antivirus software. The
antivirus software must always be routinely updated with the latest definitions, and a virus
check must be performed on a regular basis. University-owned PCs must be installed with
System Center 2012 Endpoint Protection (for Windows version or Mac version) available
through Microsoft EES Licensing. For privately owned PCs, the owners are responsible for the
installation of antivirus software and the management of such PCs in the same manner as that
for university-owned PCs. Privately owned PCs that do not meet these conditions must not be

connected to the university network.

5. Passwords must be strictly controlled to prevent its theft or leak in order to ensure the safety of

the network.

6. Permission must be obtained from the person in charge if users wish to change the OS of the
terminal connected to the network and must not change it without such permission. If they
intend to use a UNIX PC, Windows PC, or Mac PC as a server, they must obtain the permission

of the person in charge and the manager.

7. Users must not access any sites not related to research and education, in particular adult sites

and other illegal sites that may be loaded with viruses. In particular, if users use a notebook



10.

11.

12.

13.

14.

computer in or outside the Department, such sites must not be accessed even when outside the

Department.

When connecting removable media (such as USB memory sticks, portable HDDs, etc.) to the
terminal linked to the network, virus checks must be performed when transferring files in order
to prevent virus infection. Special care should be taken whenever media that is used with PCs

outside the Department of Chemistry are connected.

Virus checks must be carried out on removable media, etc. when connecting to terminals
commonly used by multiple persons, and transferring files even if they are not connected to the
network, and files are transferred. In particular, if connecting to a terminal which does not have
any antivirus software installed, the virus check must be made using another terminal before

connecting.

File sharing software (P2P applications) must not be installed. In addition, illegal copying
software (in violation of a copyright) must not be used. However, users may be permitted to
use Skype in some limited cases, where deemed necessary for research and education, by

submitting an appropriate application form to a member of the Network Committee.

Personal information (including that of others) must be strictly controlled. In particular,
important information must not be stored in the terminal connected to the network but should

be stored separately on external storage medium.

Files not related to research and education must not be downloaded and browsers must not be
set to automatically download or run files. Files should be only be downloaded and used only

after checking that they are necessary.

Utmost care should be taken to prevent virus infection when opening a file attached to an e-
mail. If a file looks even slightly suspicious, it must be deleted without opening or a virus check
must be performed. When sending e-mails with files attached, make sure to specify in the body

of the e-mails the type of files being attached.

Users must not conduct any act that may put excessive load on the network. In particular, when
sending e-mails, attachments should be limited to less than 10 megabytes. Additionally, if the
servers are set to store e-mails that have been read, the storage period must be limited to a

maximum of seven (7) days except under special circumstances.



15.  Unnecessary “file sharing” must not be performed when using Windows PCs. In particular, a
drive that is used as the system drive must never be shared. Even in cases where a different
drive from the system is shared, access to the drive should set as read-only as much as possible
and protected by using passwords. Even when using Mac PCs, a password must be set if sharing

files, and care should be taken so that system folders are not shared.

16.  For obvious reasons, activities, such as cracking and distribution of viruses, are prohibited. If
such activity is found, the violator shall be deemed to have committed a criminal act and shall

be subject to appropriate disciplinary action by the university.

17.  In addition to those mentioned above, users must comply with the instructions from managers

and persons in charge.

It is the users’ responsibility to ensure the above duties. Users are permitted to use the network
of the Department of Chemistry (including new or continuous use of the mail account and IP
address, etc.) on submission of a User Application Form for Department Network System (PDF
file) to the manager through the person in charge at the beginning of every academic year. If
any damage occurs owing to a violation against the above regulations, a penalty (such as a
written apology, revocation of the account and IP address, etc.) shall be imposed. Punishment
shall not be imposed on users if they suffer damage due to cracking, virus attack, etc. and cause
damage to others, despite being in compliance with the above regulations; however, they shall
be required to cooperate in the restoration process. In addition, instructions will be given to
undergraduate students regarding the regulations for the use of the network, morals, and

antivirus measures, even if use is only for laboratory work.

Other Important Points

1. Notice regarding ordinary waste

(1)  Waste should be separated into combustible waste, non-combustible waste, glass bottles,
plastic bottles, beverage cans, and plastic waste. Combustible waste should be put in a
semi-transparent plastic bag, and other waste in a transparent plastic bag (be sure to
attach a seal that describes the laboratory name), and put into the designated waste
collection unit in the inner courtyard.

(2)  Silica gel should be disposed of under the “L” classification for separate collection on
the collection day of laboratory waste.

(3)  Batteries, fluorescent lamps, PCs, printers, and large-sized waste objects are separately

collected and therefore should never be thrown away.



(4)  Smoking is prohibited in all areas of the campus of the University of Tokyo, except in

specially designated smoking areas.

2. How to apply for the supply of liquid nitrogen
Prior registration with the Cryogenic Research Center is required for the supply of liquid
nitrogen and liquid helium, and only registered vessels may be used for collection.
Delivery is made Monday to Friday. The vessels should be taken to the columns of

Building 4 by 8:30 of the delivery day.

Department of Chemistry
Office: (Tel.) 03-5841-4321 (Extension No.) 24321, 24322
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The Science Library User’s Guide

In 2018, 7 libraries in the School of Science are integrated into the Science Library.
The library owns 220,000 books, 180 Japanese journals and 160 Foreign journals (as of March, 2022).

The library is located on the 3rd Floor, East wing, Faculty of Science Building 1. There is also the Library of
Chemistry (the branch library) on the 4th Floor, Chemistry Main Building.
For further information, please visit the following website. (https://www.lib.u-tokyo.ac.jp/en/library/science)

Facilities

+ Seminar room

You can use the projector and whiteboard. You can use this room for 2 hours. If there is no reservation
after you, you can continue to use the room. You can make a reservation at the Science Library service
desk or on the Science Library website. For further information, please ask at the Science Library.

* Lounge

You can talk and bring drinks in spill-proof containers. You can also use the whiteboard and change the
place of desks and chairs. Please use this lounge for debate, meeting, etc.

User registration

You can use the student or staff ID card as a Library Card. Please note that you should bring your ID card to
not only use the Science Library, but also use other libraries (including the General Library) in the University of

Tokyo.

+ Undergraduate and Graduate Students
Please register your address, telephone number and e-mail address via UTAS. From the next day, you
can use the student ID card as a Library Card.

* Faculty and staff members
Please bring your staff ID card and complete user registration process at the Science Library’s service
desk. Please note that you cannot register at the Library of Chemistry.

Borrowing / Returning books and journals

* Borrowing

Books up to 5 volumes within 2 weeks

Journals (including both bound and

unbound ones) up to 10 volumes only on the day

* Returning
Please return the books and journals at the library service desk, or put them into the return box in front of
the library.

*[fyou have any questions about how to find books and journals, or use of the Science Library and other libraries

in the University of Tokyo, please ask a library staff.
e-mail: tosho-riyosha.s@gs.mail.u-tokyo.ac.jp
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We develop serendipity-enabling technologies based on molecular
imaging and spectroscopy together with nanotechnology,
microfluidics, and artificial intelligence, use them to push the
frontiers of human knowledge and understanding, and produce global
leaders who will shape the future of biology and medicine. Specifically,
the serendipitous technologies are designed for discovering new
biological phenomena, elucidating unknown mechanisms, and
exploiting new applications.
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We are working on the development of novel functional material
responding to light and electromagnetic wave, based on magnetic
chemistry. Various materials such as metal complexes and metal
oxides have been investigated by chemical synthetic approach.
Regarding correlation phenomena of  magnetism and
light/electromagnetic wave, we have been promoting research on
optical tuning of magnetism and nonlinear magneto-optics. By
utilizing nano-scale chemical synthesis, novel functional materials
were synthesized from abundant elements such as iron or titanium.
We are working on environmentally friendly research with a view to
technological application.
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Experimental and theoretical studies on atomic and molecular
dynamics and control of chemical reactions in intense laser fields,
real-time probing of ultrafast hydrogen migration, ultrafast molecular
imaging by laser-assisted electron scattering and electron diffraction,
development of ultrashort intense soft-X ray light sources and their
applications to ultrafast atomic and molecular processes and ultrafine
laser machining, and quantum computation on atomic and molecular
processes
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Mechanic study of catalytic activation of small molecules by assembly
of metal atoms (metal clusters) and establishment of rational design
principles of novel -catalysis. Precision synthesis, structural
characterization and catalytic application of metal clusters.
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We study biological molecules and systems from a chemical
perspective, combining organic chemistry and biochemistry to achieve
the synthesis and screening of bioactive pseudo-natural products. We
also perform mechanistic investigations of protein translation with a
view to engineer natural systems for biosynthetic purposes. This
combination of biosynthetic and organic chemical approaches enables
insights into the mechanisms of biological processes and the
identification of therapeutically useful molecules.
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We are seeking new methodologies toward green-sustainable
chemistry through development of organic reactions in water,
polymer-supported catalysts, catalytic asymmetric reactions, newly
functionalized reagents, and continuous flow reactions for efficient
synthesis.
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Product
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Inspired by the structure, biosynthesis and biological functions of
natural products, our laboratory is exploring frontiers of natural
product chemistry with the integration of chemical biology,
supramolecular chemistry, and molecular technology. Through the
development of both chemical and chemo-enzymatic synthetic
processes, we will systematize the synthetic strategies to gain rapid,
modular, and divergent access to natural products and their variants
with diversification of skeletal, stereochemical and functional group
properties. Harnessing the untapped potential of the natural-
products, our synthetic campaign aims to provide a novel platform for
generation of drug lead compounds. By exploiting the precise
molecular recognition capabilities of the densely-functionalized mid-
sized molecules, we are developing functional nanosystems.
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Physical organic chemistry centering on molecular design of finite
nanocarbon molecules. Development of nano/organic materials with
an in-depth understanding of structural organic chemistry.
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Biomolecular
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Our research is focused on the use of protein engineering for the
development of protein-based biosensors. These biosensors, which are
based on fluorescent proteins from marine organisms, enable the
visualization of fundamental biological processes in living tissues. By
using a combination of structure-guided protein engineering and
directed evolution, we develop high-performance protein-based
biosensors that are unlike anything that is known to occur in Nature.
Biosensors developed in our lab are used by researchers world-wide to
push the frontiers of cellular neuroscience and metabolism.
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Solids are incredible. Unprecedented physical properties emerge
when atoms and molecules condense into solids. In our laboratory, we
create new solid materials, both inorganic and organic, and engineer
unexpected physical properties. By focusing on the movement of ions
and molecules inside solids, we aim to overturn concept that solids are
“hard” and establish a new perception of solids as dynamically
changing. By harnessing this concept, we develop novel energy devices
such as batteries and catalysts. Moreover, by actively incorporating
machine learning and robotics into our research, we are establishing
new approaches to chemistry.
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We are studying on the discovery of novel principles and the
development of innovative detection methods, particularly focusing on
1) a method of visualizing the function and dynamics of biomolecules,
2) a method of identifying the molecules that regulate physiological
functions, and 3) a method of controlling biomolecules by external
light. Using protein chemistry and genetic engineering techniques, we
alm to generate microscopic analysis for imaging and controlling
biomolecules in living cells. We will apply further these analytical
techniques to challenge chemical library screening for the new drug
development and to deeply understand unknown biological
phenomena in living system.
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Energy complex science, aiming to design the molecular-scale
nanospace and to control the inter-molecular or inter-ionic
interactions in order to develop ion-specific behaviors and unique
properties. Our research interests include thermocells, stimuli-
responsive 1ionics, metal-organic frameworks, plastic crystals,
supramolecular chemistry.
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Bioinorganic
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Quantitative design and synthesis and function creation of

supramolecular metal complexes with the biomolecular systems as

the starting point

- Artificial metallo-DNAs: metal array, molecular switching,
artificial DNAzyme, molecular machine

- Porous supramolecular metal complexes: molecular recognition,
catalysis, dynamic space control, metal clusters

- Coordination asymmetry: chiral-at-metal, molecular twist,
asymmetric catalytic reactions

- Metal nanoclusters: carbon-centered metal clusters, bioimaging,
optical materials
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Sustal.nable To address global environment and energy issues faced on chemical
Chgmlstry industries, we develop a solution in line with social exceptions based
Social on fine synthetic organic chemistry. Through investigations into new
Cooperation | reaction developments, catalyst technologies, and reaction systems,
Laboratory we create innovative continuous manufacturing systems of fine
chemicals such as drugs, agrochemicals and functional materials
contributing global sustainable society.
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Attosecopd We reveal the mechanisms of fundamental processes in fine
Laser Science machining and material synthesis through the understanding of
chemical reactions and dynamical processes induced in intense laser
fields and develop advanced laser light sources and measurement
technologies for our fundamental researches.
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Center Deep-earth geochemistry and high-pressure material science. We
investigate structures and properties of materials under extreme
conditions corresponding to the interiors of the earth and planets. Our
interests extend from deep-materials to high-pressure phases of ice,
hydrogen-bonding materials, and so on. Pressure-induced reactions of
organic compounds are also a current research topic.
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We are trying to understand the early evolutional sequence of the
Earth and solar system through geochemical and chronological
studies on various rocks, meteorites and biological samples. To
achieve this, we also focus development of new analytical techniques
using high-energy lasers and plasma mass spectrometry. Measure
what is measurable, and make measurable what is not so.
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Chair for It has long been the dream of chemists to elucidate the intrinsic
“Molecular nature of atoms, molecules, and their assemblies, together with
Technology controlling their functions. We are exploring new concepts of
Innovation” structural chemistry and the creation of new functional materials
using original synthetic tools developed by ourselves. We are also
promoting research into the creation, property control, and biological
function of molecular assemblies at angstrom or nanoscale level, and
even above (nano-integration). This research is based on fundamental
investigations into the structure and reactivity of organic molecules,
using various tools such as high-resolution electron microscopy,
scanning probe microscopy, and theoretical calculations, together with
the development of powerful synthetic methods.
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We are studying surface and interface phenomena. Heterogeneous
catalysis for Green Chemical Processes is our main target not only to
understand reaction mechanisms but also to design novel catalysts.
In this context, we are achieving (1) syntheses of novel nanomaterials
and characterization, (2) insitu measurements of Temporal Analysis
of Products and XAFS for active catalysts, and (3) mechanism studies
with computational chemistry.
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