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T'he Dean's message
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The Dean's Message

mofisor Osamut Hashimoto

"Science” is a research field that explores the basis for our understanding of nature. The
graduate School of Science at Tohoku University is an "arena for science”. The School has
the goals of creating a culture that will endure its core values over time and cradle the nexr

generation that will develop the future of human beings.

Tohoku University was established in 1907 with the School of Science founded in 1911. We
are one of the largest centers for education and research in basic science in Japan. The
School of Science has expanded roday o include six graduate and seven undergraduate
courses, covering almost all fields of basic science. We have 1300 undergraduates, 1000

graduate students, and 400 faculty and administrative staff.

The School of Science offers world class research programs and quality education both in its
undergraduace and graduate courses based on the 21st century COE (Centers of Excellence)
programs, through which the Ministry of Educadion, Culture, Sports, Technology and
Science (MEXT) intends to cultivate a comperitive academic environment for Japanese
universities. We have recently been endowed with the responsibility of administering three
COE programs in the disciplines of: (1) Chemistry; (2) Physics, Astrophysics and
Mathematics; and (3) Earth Sciences. All six graduate courses are involved in these COE
programs demonstrating high standards in education and commitred research ar the School
of Science. In addition, the recently established IGPAS (International Graduate Program for
Advanced Science) program provides international students with a wide range of curriculum

and support for campus life.

All narional universities throughout Japan were incorporated in 2004 and are now in the

transition stage. Under these circumstances, the School of Science at Tohoku University is
expected to play an even more comprehensive role with its tradirion. We are determined to
put all the necessary effort into further strengthening the School to become a leading
international center for education and research in basic science.

Come and join us at our Aoba-yama campus, which has an ideal atmosphere for study with
its magnificent views overlooking Sendai city and the Pacific.

. /-:fufé;-:-_..




Tohoku University ‘

Tohoku University was founded in Sendai in 1907 as the Tohoku Imperial University. It was the third
Imperial University in Japan, following Tokyo University (1877) and Kyoto University (1897), and was
comprised of the College of Agriculture and College of Science. Since irs foundation, the university has
been very progressive and provided a stimulus to society. To give a few examples, it was the first
Imperial University to admit applicants who had not finished regular preparatory courses, i.e., it
accepted graduates from Medicine and Technical Colleges and holders of certificates for secondary
schoal teachers. It was also the first Japanese university to introduce coeducation. It presented
university extension lectures to the public well ahead of its time. Tohoku University also opened its
doors to foreign students and conferred degrees on foreign graduates as far back as 1911. Today the

| university is one of the largest and oldest national institutions in Japan with five campuses in Sendai. It
will celebrate its 100th anniversary in 2007.

Fundamental Principles and Objectives
| Tohoku University is committed, first and foremost, to excellence based on the principles of its
| foundarion, "Research First" and "Open-door” policies. The following objectives are being pursued to

uphold these principles.

A Research-intensive University

Tohoku University's prime objective is to contribure to the well-being and advancement of humaniry
through its research.

A University Open to the World and the Community

Tohoku University strives to contribute to global as well as local communities as an open university.
Development of Future Leaders

At Tohelku Uniyersity, those in charge of education in the various deparements and graduate schools are
faculty members who are leaders in their own fields of research.

1822, Einstein visited Tohoku University.

Tohoku University 03 |'|||'| ||'|



School of Science | v 7
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The Faculty of Science came into being as the College of Science of Tohoku Imperial
University in 1907. The Departments of Mathiematics, Physics, and Chemistry began
offering courses in 1911, followed by the Department of Geology the next year. The
College of Science was renamed the Faculty of Science in 1919. Many (lcparlmcnls and
research’ labor.uones have been added since then. ‘ . o
C i & BT K- K
Tohoku Umvcrsny is commmed first and foremost, to cxcellencc based on the principles
of its foundation, i.e, o "Re%earch First" and "Open-door"” policies. The School of Science
has been playing important roles;in, the university to achieve these goals. The principle of
pnnnryumphampn research” is based on the belief that leading researchers can provide

the best edumlmn“ﬂns ideology has rc.m.unul ‘lhe basis of education and rescarch with

o

an_emphasis on creativity within our lacully for more than 90 years. An example of our

] — ——

i open door pohcyfcan be seen in thc break with tradition in the era of modernization in
J'lpan the' Meiji and cmly Taisho Pcnodq by,nur accepting female stitdents and - students %3«
— £
v graduating \fr(lm ‘schools not affiliated with the faculty based on their individual-ability. T

Chika Kuroda, the first women in Japan to be awarded_the Doctor of Science degree, and L
Kaya Seiji, who graduated from Tokyo Technical College (later renamed Tokyo Institute ‘ L
of Technology) and became president of Tokyo University are both excellent examples. '
m = ®

These two principles have been upheld since the foundation of the College of Science and
have been the driving force behind our rcscarch,._ However, recent global changes have
requif'id universities in Japan to establish new objectives based on globalivz\lion and their
contribution to socwly The new objectives of the Fawlly “of Science, ‘which can be
achieved by promolmg creative rescarch and lr.umng new 1esearchcrs stiould be for 1( to
gain recognition throughout the world for higher levels of research and for it-to play :
major global role in the advancement and propagation of new scientific technology. To
achieve these objectives, steps were taken in 1994 and 1995 toward expanding the
graduate schools of the university and giving them ;:realer-import'mce. This shift toward
emphasis on graduate school study started with the reorganization of the Faculty of
. Science into the Graduate Schoo! of Science, which was aimed achicving hlgher levels
of research and cducation. The Graduate School of Science was reor g,am/.cd with six
departments, mathematics, physics, astronomy, geophysics, chemistry = and
geqenvironmcplal science, and affiliated rescarch centers, and facilitics had been
reftrrangcd to § affiliated research centers and facilitics.
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Statistics

| Academic Staff Statistics | Janvary,2006
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International Affairs

Division for International Research and
Educational Cooperation
[Graduale Schaal of Sciance, Tohoku Unlvarsity]
_Contact .
| 6-3, Aramaki Aoba, Acba-ku, Sendai,Miyagi 980-8578, Japan
Tel: +81-22-795.5829 Fax: +81-22-795-5831

nireoyciios
The Division for Internatonal Research and Educarional Cooperation of the
Graduate School of Scrence of Tohoku Unversity (DIRECT) was establiched
on December 90 2002 s support vations international acrivities including
student exchange programs and collaborative research. DIRECT  provides
services thar meer the special needs of international studenes and researchers

and suppores themvin fulfilling cheir academic goals:

Eduestion
A) English Preseneation course
Covers basic knowledge and skills required to make English Presentanions at
internanonal conferences.
B) Japanese language classss for international studenes and researchers
Japanese 1
Introduction to Japanese for beginners and survival Japanese
Japanese [1

Basic Japanese and commanly used daily expressions

Support and Assis)
Preovide assistance with applicarion procedures, including immigration 2nd

coungeling services for international studens and reearchers.

i
Transmission of scholasship, housing, recreational, and other essencial
informarion through our weh-site (hegp:/sciservict. tohokuac jpldirecs/) and
e-mail. {rﬁri'ﬂh_?nrr.m!::a;\‘.'.*..n'._i;_,'

Ohihvar Activiliss
[Mlan and suppore various events (e.g., parties and excursions) and international

© Kt;'h ANgEe Progrims.

Center for International
-xchange

[Takaku | h]'r-:':uil"_.'i

1. Introduction

The Center for Internacional Exchange (formerly Internarional Seudent
Cenrer) wis established in 1993 t 1) educare internarional smudens in
Iapanese language and culeure, 2) provide information 1o students wishing 1o

study abroad, and 3) foster international exchanges through vanous zedvines,

Crgonization

lapanese Education Division

Fareign Student Guidance Division

" Provides general cansularion service to tnteenational students

(Mvision far Short-term Exchange Programs

lnternarional Affsirs Department

* Provides assistance with registration, applicitions for scholarships, and the

issuing of certificates and other documents.

_Contact

Student Exchange Division

International Affairs Department

Center for Intarnational Exchange

Tohokuy University

41 Kawauchi, Aobaku, Sendai P80.8576, lapan
Tel : +81-22-217-7820

Fax: +81-22.217-7826

1. Forewqn Slucdant Associah

The Tohoku Universiry Forsign Student Association {TUFSA) was organized in
1965 for the purpose af cementing friendship with internasional studsnts and
promoting cultural exchange and fostering mumal understanding with
Japanese students. The zsociation is 4 private organization, which i managed
by an excoutive committée elecred by the members. TUFSA plans various
eventd throughaour the year such as intemaional fesuvals, disgeco parries, sports
activies, and the annual’ Chrastmas parey which is open 1o inmernarional

syudents:

[Internationc:l Students |

¥ Number of international students in the School of Science

by their Nationaliiies{Movember.2005)
Othes 55—

UsA--3

Indenesia--&

v Number of international students in each depariments of

the School of Science(November, 2005)

—— Mathematics:--5
Biology— 4 ————; |

International Aftairs o7 || |['|11]]
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Academic Programs

The academic year is divided into two semesters with 15-
week coursework, examinations and vacation in each.

Spring Semester : April I - September 30
Fall Semester : October 1 - March 31

Undergraduate Program

Bachelor of Science —
In general, the duraion of Undergraduate Program is 4 years with
coUrses commence in .-\prii of each year, [n final year, students are
expected to undertake o research project o prepare athesis. All of the
courses are taughe i Japanese so studenes are expecred to possess
sufficient Japanese skill.  After successfully  completing  the
Undergraduate Program, students are awarded with Bachelor of Science
degrec. The major requitenients o obrain the degree are: 1) a4 minimum
of 4 years of study, 2) completion of 124 credits, and 3) “submission of a

final thesis and/or project. (Depending on each deparrment's regulation)

Graduate Program

Master of Science and Doctor of Science

In general, the duration of the Graduare Program is 2 years for Master's
program and 3 years for Docroral Program. Thess programs commence
rwice a year, in April and October. Most of the courses are taughe in
Japanese excepr for some elective courses which are raughe in English.
The major requirements to obtain the Master of Science degree are: 1) 2
vears of academic study In the Master's program, which' may be
shortened in case of outstanding research performance, 2) completion of
30 credits, 3) submission of a master's chesis, and 4) oral examination.
Seudents muse complete Master's program in order to proceed o
Nocroml Program, [The majar requirements to ohrain the Doctor of
Seience degree arer 1) 3 years of the academic study in the Docroral

Progewm, which miay be shoreened in case of ourstanding research

Doctoral
Course

by eachidepaniients

: Academic:
@rmntati
- AndiMoti

Overview al the Science (

T o8 Academic Programs

Special_i‘zed-Subiects oftered

erformance, 2) completion of 20 credits, 3) submission of a doctoral
P p

digsertation. and 4) oral defense of the doctoral disserradon.

Infernational Graduate Program:
for Advanced Science {IGPAS)

The lnternational Graduate Program for Advanced Science (IGPAS) is a
graduate program commenced in October 2004 ar Graduare School of
Science, Tohoku University and has been accepting new students every
October,  1GPAS s a speciul program for international studenes wha
demonstrate owstanding scholastic ability in the field of Science. The
program civers theee spectlic areas: 1) The Chemistry and Biochemisery
Program, 2) T'he Muli-scale Natural Science Mrogram, and 3) The Earth
and Planetary Science Program,  These programs are designed to be
interdisciplinary su that students can study variery of fields within
science. No Japanese skill is necessary o join the program since all the
tecrures for [GPAS are taught in English.  1GPAS is basically a 5-year
graduate program including 1-2 vear of Master's program followed by 2-
3 year of Doctondl program.  Applicints who have complered Master's
program in their colleges or universities may select o join either the
Master's program or the Doctoral program. However, applicants who
are selected for the Monbukagakusho (MEXT) scholarship must fulfill
the 5-year graduare program, both the Master's and the Doctoral
program.

The Master's program consists of series of lectures, seminars, and
graduate research for a Muster's thesis.  The requirements o pbrin
Mattet of Scienee degree are: 1) 2 vears of academic study in the
Master's program, 2) completion of 30 crediss, and 3) final svaluarion.
The Docroral program consists mainly of graduate research for a
Docroral thesis and seminars. The requirenients to obtaim Doctor of
Philasophy (Science) degree aree 1) 3 years of academic study in the
Doctoral program: 2} completion of 20 credits, 3) approval of the

Doctoral dissectation, and 4) linal evaluation:

Seminars_
Doctoral Thesis

SlSeminars .
“SWAGster's Thesis




Oiher Programs
Research Student(Kenkyusei] Program

The research student program s a non-degree and non-credic program
apen o stiudents who wish o study specific subjects ar the Graduare
Schoal of Science or relared research institutes.  In most cases,
international students are urged to register first as. research students
before applying for the regular graduate programs. Applicants must
contact a prospective academic advisor and discuss details of dheir
research work in order to be admirted as a Research Student, Students
from the partner institutes of the Graduate School of Science or Tohoku
University are admitted as Special  Resenrch  Student(Tokubersu
Kenkyugakusei).  Please contacr the international office of 4 partner's

institute for more information.

Special Auditor (Tokubetsu Chokogakusei)
Program =

Intemational studenes can audic some courses and earn credits if they are
enrolled in a partmer instdtute of the Graduate School of Science or
lohoku University.  Contact the international office of 2 parraer

institute for more informarjon.

Junior Year Program in English (JYPE)

The IYPE is designed for international exchange students whao are
interested In taking courses in education, science, and engineering ar
Tohoku University withour Japanese proficiency requirement.  All che
courses for JYPE are taughr in English. The JYPE benefits only
undergraduate juniors of full-dme status from institutes with formal
exchange agreement with Tohoku University.  Most of the courses are
designed 1o last one vear so smudents are recommended o join the
program from' October. Approximately 30 students are admited each
vear, Coneace the inrernadonal office of 0 partner insarure for more
information.

heepetlinsetohn ke ae jpl | VPE/
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Infernchoncl Exchonge

Agreements on Academic Exchange with FOI—"'iqn Ul"|i"i;l"‘-|“t'jfj
Reghort anidiCourtiy |
(China
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Hhat
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(cemile

Horth
Amarica

Eurape

I 1o

India
Indonésio
Korag:

Mongolia

Mangolion:
Singopore:

Taiwan

Thallond

lran
Moroceo:
Austilf

HwMJmIl
USSR,

Belgium
finland

France.

- University/Irisfiute:
Notheastarn University

{Iniversity of Science nnd Technology of China
Tsingha Universify, Bellin

Naniing University

Paking Universiry

Jilin Universiry

Ihejiong University.

Fudan University,

Wahan Univarsity of Technology

Chongging Universily

Tongji University

\ Oceon Univessity of Qingdoa (Ocean Univarsity of China)

Univaisity of Sciefce anil Technolagy Belfing
Nonjing Univarsity of Amonnutics ond Ashanautiss
Shaanxi University of Sciance & Tachnology
Qingdoo University of Scignca & Tachnology

- Kiomen Univarsily

Huazang University of Science and Techinology
Indign Insfitute of Technology Bombay
University of Indonesia

- Chontiuk Notional University

Seau| National University
Gwangji Instifule of Scignce and Tachnalogy

Pukyong National Univarsity

Pahong University of Sciance and Tachnology

Korea' Advancad Insfitute of Stionce nnd Technology.

Chungnam National University
Kyungpook Kational University
Yeungnom University

Dong-aui University

Chosun University

Rorst University

Chongwen National Univarsity
Mongulion Academy of Scignces
University of Stients and Technolopy

MNational University of Singopore

Hational Toiwon Unfvarsity

Natianal Totwan Qeann Univarsity

National Chung Cheny University

National Chang Kung University

Hational Chino Tung University

Kstan Institute-of Technology

Suranoree University of Technology

King Mongkut's Instifuta of Technology Ladkibong
University of Tehron

Univessite: Mohammad \-Agdal Rabat

the: University of Sydnay

The Univarsity of New South Woles

The Australion Hatianal Universiry

The University of Auckland

Pennsylvoria State:-Univarsity

Uriversity of Callfornla

Univarsity of Washinglon

Purdug Universiiy

University of Aluskn

Colorado School of Mines

The Belgion Nuclsor Ressorch Canfra
Helsinki University of Tactnology
Univarsity of Oulu

Université Pierre and Marie Curie (PARIS V1)
Université Rennes 2:Houte-Bratogne
g“‘“"‘”‘“: Unlversité Joseph Fouriat

ord  [Jnfversite Pierrg Mendos: Fronce

Unive
Stiastourg Université Standhol

International Exchange

f«ug 5]983
Jun 15,1498
Aug:31,1998
Sep. 1,1999
Noy.10,199%
Mar. |1,2001
Apr. '9,2001
Apr.19,2001
Apr.30,2001
Jul, 4,2001
hug. 13,2002
(et.21,2002

0ct,25,2002
Mar, 10,2003

Moy.30,2004
ul. 7,2004
Jin:29,2005
0ct.12,2005
Aug.21,2000
Mar. 19,2004
Nov. 12,1391
Jul. 8,1998
hug.21,2000
hug.21,2000
Sep.22,2000
Apr.24,200]
Jul. 9,200
Spp. 2,2002
Dec. 3,2003
Dec.19,2003
Mar. 18,2004
Mur31,2004
Qct. 2,2005
Aug. 21,2000
Nov.16,2001
Sap. 16,2000
Nov. 18,2000
fhar. 8,2007
Nov.14,2003
hug, 9,2008
Dec.15;2005
Nov. 9.1998
Mar. 11,2001
Apr15,2004
hug. 25,1999
Apr.30,2001
Iop. 61993
Apr. 7,2001
Jul.16,2002
Nov. 15,2002
Hov, 25,1986
Mor. 16,1990
Jul. 81996
Sen.23,1997
Jon. 12,1999
lan. 7,2004
lun. 16,2005
Nov.5,2001
Aug.9.2004
Aug.19,199%
Dac. 3;1999
Mar.31,2000
Mor:31,2000
Mar.31,2000

Region ondiCountry, | ~ Universtiy/Ansiifufa: [Siaftiig Dafe
Urihéersifies: Institut Nationnl Palytachninue de Granablo Mr.37,2000
Gienable yivarsit Louls Pastour Mar.d1,2000
Universities: Univarsita Mare Bloch Mar.31,2000
Stosbaurg Université Robiert Schuman Mar 31,2000
Univessite de Rennes | Dac.20,2000
The Globa! Edueafion for Furpean Engimeers ond Enfreprenieurs Nov.14,2002
Feole Cenirale de Lyon Moy.21,2003
Iistitut Noianal des Sciences Appliquées do Lyon Jul.13,2004
University of Bordeayx 1 Jul 28,2005
Germany,  University of Technalogy Aachen May.19,1998
Universify of Gorfmiund Mar. 2,198
Soarland: University Oct. 51997
Darmstudt University of Tachnology Anr30,2003
Univarsify-of Gotingen ! 0c1,23,2003
Ifaly Universita Degli Studi DiRoma “La Snpienza” Sep.27,1990
Polnd tnsfitite of Coinlysi snd Sufuts Chelnlsty, Polish Acodany of Sciencs. Aug, 4,1999
Sweden  Umen University Nov.20,2000
KTH Royal Instifute of Technology hug. 18,1997
Uppsala University Sep.20,2000
Stockhalm University Mo1,20,2002
Lund University Jon, 14,2003
Switzedond  The Swiss Federal Institute of Technology, Lotsanne Apr.10,2003
U. k. {paril Cotege-of Scznce, Technalony and Medicng, Urivasity of London - Moy, 4,1988
The kanden Schont of Feonamcs o Polcal Stence, Unersiy of London Jam, 3,1989
Thia Schoat of Oriental anl Aftican Studies, University of London | Apr. 10,1789
The University of Nottingharm Moy,15,2001
The University of Yark Jun, 7,2004
NiS: Russin- Siberian Branch of Russinn Academy of Seiences Aug.10,1992
Moscow Stote University, feb.) 91998
Novosibirsk State University Iul, 4,2003
Ukraine:  Nofiooal Technicol University of Ukeming *Kyiv Polytechnic lsiivts®  lun, 2,2004
Agreements on the Depariment Level on Academic
Exchange with Foreign Universities
University. (Caltitry,  (Starfing Oate.
The Faculty of Science of the University of Sydnay. Australla BlurBé
The Pansylvanio Stae University _ USA 2988
The Facultyof Sctence of The University of Melbourne Hustrolia~ 15:Hor-88
The Toculty.of Biology of Utrecht University Holland 28:-0k93
University of Aloska Frirbonks USA 12095
School of Chemistry, thsiﬁ oni Environmental Sclence, UK Va7
The University of Sussex
Suronayee Univessity. of Technology Thailond 18:Jun-99
The University of Copenhogen Depmark  20-Se3%
Universify - of llingis, Chicago USA T-Moy-00
College of Oceanngtaphy and Enviraniental Sciece, thir S lec0?
Hiamen Univarsity
Faulty of Scignce; Chulnlomghom University Thotland 14-Fahi03
Faculty of Chomistry, Gaorg-August Univarsity af Gotfingon Garmany 25-Jure03
Frieulty of Chomistry and Earlhy Sciance, Faculty - of Physics o :
n:wd-flghundm'zl 'Fn?rulw of Mathematics and _ET:mpuiarv ] Guiont. | 117008
Tha College of Life Sciance nd Technology, finan Univarsity China 15003
The National Fisheries Research and Deyelopment Institute Sauth Koreo  31-Mar-04
Umea University Syieden 1840397
Univarsity of Dortmund Dermany 2-Mor99
The Department of Chemistry, Universify of York England 19404
Sauth Chinn Sea Institute of Oczanology. Chinese Acadeny of Sciences  Ching 4004
V1. [lichav Pacific Oczanalagicol Institite of Far-Enstem ;
Branch, Russiun-mﬂémﬁr-ﬂ?mﬁmnes Russia 20004
Instityfe of Aufomafion ond Confrol Processes of FarEostem flser 1708604
Hranch of Russian Acardemy of Sciences R
The Honal Universiey of Science Vietnarm Notional Unwmsw Vigtmom 30May05
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Admission

Undergraduate Programs International Graduate Program for Advanced
Science (IGPAS)

Forpign applicants are required lo lake Examination for Japanese

Universily Admission far International Studenls (EJU) and 4 special Applicants must satlsfy a condition below by September, which is a

entrance examination given by Tohoku Upiversity. EJU s month before the commencement of the program.

conducted twice & year in June and MNovember while the entrance

examination given by Tahoku Unjversity is conducted once 2 year in

February. For information about applicalion procedure, contact (1)

Diviston for Imternational Besearch and Educational Cooperation,

Tohoku University (DIRECT) : direcie

Aitairs Section, School of Science . s

Far Master's pragram

1) The applicants must have finishied al least 16 years of school
education and graduatsd from the university or an eguivalant
institution. *

tohehu ecjp or (2) Bchool

ky am@pbureau, tohoky, oe P

Far Doctoral Pragram

1) The applicants musl have earmed masler's degree which is
equivalent o these in Japan. *

*One might be exemptad from these requirements it one can show
the academic ability equal to ar superior fo the requirement

In rnosi cazes, applicants must submit these documenis:

1) an official transeript for the upper secondzry school

2) soores for Examination for Japanese University Admission for
International Students (EJU)

it the applicant wishes to recelve a financial support from
Menbukagakusho (MEXT), he or she mus! be uncer 35 years of age
as of Aprll of the year admitied 1o the program, and must bs a
ciizen of a country that has diplomatic relations with Japan.
However, Military parsonnel and ermplayees frorm military institutions
are nol eligible for this program. For more |nformation comact the
Division for Internatonal Research and Educational Cooparation
Ofiice, Tohoku University (DIRECT) : direci@ic. sci.johoky.ac.jp or
chack the wab-site:hifm://sciservscl foliok L.l'.U:,..-ll'_t:l,('L'fJfElSJ,-'J'GP}"._E,./;

Graduate Programs

Master's Programs

Foreign applicanis must have completed 16 years of formal
aducation and have eamed a bachelor's degree which is equivalent
to those In Japan.*

Doctoral Program

Foraign applicants must have earned masler's degree which Is | ji
aqulvalant to those in.Japan.® i
For bath programe, all appllcants are regulrad to pass written and

oral examinations on respective academiic subjects as well as

foreign language tesis.”

"(One might be exampied from these requirements if one can show

the academic ability egual 1o or superior to the requiremerit.)

University Fees

e O 3 ] e T S

Undergraduate ] ¥ 282,000 ¥535,800/year

% 29,700/month

Research Student 9,800 ¥ 84,600 N
| Special Research Siudent | : = | *¥29700/monh
Special Auditor = *1 4;.399];3?&53

exchonge rofe : 1US Dollar =117yen (ex of Decsmben 2003)
* Student might be sxempled from the fuilion depending on the exchange agrasment between the student's home instiviians

Programs

| [sew [ Duaion | Degree Granted | Eoroliment Agplcation Periad
4 years

Ve Fulltime Studen| B.Scl April Late January

 Spacial Auditor 1-2 semesters ~ — "
Graduate ' Master Student 2 years M.Sci.

 Doctoral Student 3 years D.Scl

Research Student 1-12months  —

' Special Research Student  1-12months. —

Special Auditer 1-2 semesters  —

* Contodt the infermatianal office af the home insiiuie ** Cantael the Graduote Academic Affairs:Section of Gradunte School of Science, Tohoku University

Admission 11
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Campus

Tohoku University-
Kita-Aobayama Library

Contact B
6-3, Aramaki Aoba; Acba-ku, Sendai, Miyagi $80-8578, Japan
Tel : +81-22-795:6372 Fax : +81-22-795-.3753

| Email : klib-s@library.iohoku.ac.jp

Opening hours

*During the semester : 9:00 - 20:00 Maon - Fri

*During the summer, winler,
and spring vacations : 9:00 - 17:00 Man - Fri

*Kila-Achayama Library is closed an waskends and holidays.

Books and other materials for Science and Pharmaceutical
sclences are available at this library.

Tohoku University
Co-op for School of Science

The cafetena, restaurant, and hookstore are located in Co-op.

Weskday Saturday Tel
Coleterio 11:00~20:00  11:00-13:30 +81-22-263-2990
Noodle Carner 11:00~15:00  11:00-13:30 +B81.22263-2990
Restavrant ADSIS  11:00~20:00 Closedl  +B1.22:263.2990
Baokstare 8:30~21:30  10:00-13:30 +B1.22:263:0126

e ™

[| 12 campus

Division of Engineering Support

Contact

Email ; gijyutsu-info@tech.sei. tohoki.ac.fp

Fhese wre arganizational wehnological stafl members wha provide technical
suppart for research and education, The organization iwelf provides
production processing technology, instrument analysis, and observanon
contpol technology, through the support of computer technology and

c~;|u_-1i|||cm\_ Tts skilled members meer both researcher and student needs.

4 Providing support for
counters thal measure
the flight times of
charged particles.

aPhotograph of thin section of
minaral (Cassiterite from Bolivia)
A This Is a contalner to collect the observed under crossed polarizars
samples of the mesosphere  above | using  petrographic  microscope.
the South Pole. There is & There is a department to prepare
departmant to make the glass parls | such thin sections from natural or
lor these containers. | artificial ores and minerals.

The Museum of Natural History

Contact

| URL: http://www.dges.tohoku.ac. jp/museum/museum. himl/

Over 600,000 specimens of fossils, minels, and rocks, including old
topogriphic maps are stored i the musenn. These marerials have mainly been
collected by successive scholars for their own rescarch, or partly purchased for

education purposes. Abour 1,200 examiples are exhibited.

Openir;g hours : 10:00- 16:00 Close in every Monday

A Holotype specimen of
Ulrassusanrus lataii Shikama,
Kamei et Murata 1978, found in
Miyagi Prefoecture. Unarsusatirus is
considared to be the ancastor of
lehihyosaurs.

4 View of exhibition hall
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nexplored Chemisiry

-Giant Molecules and Complex Systems-

The 21st century COE program on
"Unexplored Chemistry-Giant Molecules
and Complex Systems-" was started by
the Chemical Departments of Tohoku
University (Graduate Schools of Science
and Gradual School of Engineering) in
the 2002 fiscal year, As can be seen from

Fig. 1, large molecules of abour 1- 10 nm

have so far scarcely been stadied,

affording a relatively unexplared domain
in the range of natural objects of various sizes, We plan to analyze the
construction and structure of, and do experimental and theoretical
studies on, ecither large molecules or compliciated molecular associates in
the present program.
Whar is this research aimed ar, and what can be achieved through ic?
Giant molecules are mostly unexploted, and for scientists there is always
the simple maorive of being the'first to mine what wealth can be found.
Engineers know that gold ore is often hidden in unexplored ground, and
the hope of excavating it provides them with strang motivation. There
i may also be those who do not care
whether they are an engineer or a scientist,
but want o hiave both - the achievement
and the gold ore s well. Wharever cheir
morivation might be, these studies on
guant molecules serive at making Sendai an
intarnaricnally recognized rescarch center

leading in this feld,

Fig 1. Minerial size snd sctentific dotmaim

Atomn Usual Glant Muero Vitis Cell
molecule: | molemle | molecule
Material
| 11 ] i | e

Uiy

{ |I|'-_| 1t |;I'.- J

—
LLAS IT L hm 10 1w 100 Han L0 it
—~f >
The domain of nanotechnolowy
I |1

L Plyiics Cliemiarey 1L Bioluy

J
Contact

‘ TEL +81.22-795-6581 TEL+8]-22-795.6784
Email chem-coe@mail.tains.tohoku.ac.jp
URL http://www.chem.tohoku.ac.jp/COE/
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Another imporeant objective
5 to raise the level of
ceducanion o internadonal
standards, By developing the
skills ol Ph.D. students in
making sciencific
presentations in English as
well as by compelling them o
Pr{'ﬁl’l'” Iilt’il‘ own IE‘.S!Z:H‘Ch

before overseds  professors,

graduates would be able
improve their linguistic abilities and deliver brilliant lectures a:
international meerings. If one compares this expectation with sports, they
should be groomed not merely as pardcipants ar the National

(:hnmpiulwhips. bur as winners at the Olympic Games.

1K1k fur Taske
Tieh Bevecilon o
Aalreulis Cusitrul ol
Envis I
F:urnull_r_ . Epayime F o {loge
Catbyn
e B 1
Oy tial Mutnckh N Syndbite Prefct
¢ Resrtlem

Maloabes Tiasei-Biachipe
Maswrreal J
Thisn e

Maleriler Mubiinkertmn
Magreis Teedinn Caralyo
Graduats School of
Science
Department of
Chamistry
Gracluate School
of Engineering Graduate School of
Department of Environmental Studies

Applied Chemistry
Department of Giant Molecules
Biomolecular and
Engineefing  Complex Systems

Department of
Environmental
Studies

Institute for

lidiserali
i ég;f;fg:mw New Industry Creation
foi Advarced Hatchery Center
Materials



Total Synthesis and Biclogical
Application of Ciguatoxins

Ciguatera is a major source of food poisoning in tropical znd
subtropical regions, and often causes long-lusting health prablems
with diverse symproms. Causative toxins, such as ciguaroxin
CTX3C, are produced by a marine dinoflagellare and accumulate in
more than 400 fish species through the food chain. Pharmacological
studies have revealed thar cguatoxing exert toxicity through the
activition of voltage-sensitive sodium channels (VS5C). However,
detailed biological studies ar the aromic level as well as the
preparation of anti-ciguatoxin antibodies for derecting ciguatoxing
priot 6 consumption have been hampered by the exremely low
availabilicy of causative agents. Ciguatoxins consist of 12 trans-fused
polyeyelic ethers, mnging from six- ro nine-membered, and include a
spirally artached five-membered cyclic ether at ane end. Because the
linear construction of the ether rngs is virtually impossible due
their long (3nm) and complex structures, the development of an
efficient methodology for coupling the fragments, which is suitahle
for use in the advanced stages of synthesis, has been particularly
important for toral syndhesis. In 2001, we achieved the firse toral
svnthesis of ciguatoxin CTX3C, by assembling four strucrural
fragments (Sefence, 2001, 294; 1904). Since then, prowocols to
combine the fragments have significancy improved in terms of
averall stereoselecrivity, efficiency, and practicality,. Our practical
rotal synthesis firse ensured a practical supply of ciguatoxing so that
we could develop the highly sensitive immunochemical methods for
derecting these roxins. Furthermore, synthetic CTX3C was found to
have multimodal effects on VSSC, with simultancous stmularory
and inhibitory aspects.

Total synibiesis of
qiant polyather natural
produet, CTX3C,

was achjevad by
assambling four
fragments.

Use of Pt—=M Dative Bond for
(,.CarlsIrUCI'ion of Nano-Wire

It has been shown that the occupied L2 orbital of a df wansiton
metal ton with square-planar coordinarion geometry can act as a
potentiil donor ro another metal fon (M) resulting in a dacive M(d5)
=M bhond. However, this ype of dative bond is weak and is
generally supported by 2 bridging ligand or weakly supporred
interaction. To achieve our srated objective, it was necessary 1o devise
a method to make the Pe(Ill=M dative bonds stranger. The
molecular orbital scheme for Pefll)=M dative bonds suggeses thae
stronger dative Pr{Ill—M bends will be formed as the d.2 Jevel
moves at a higher energy. This oceurs when platinum is placed in a
srong ligand field. Wc used pladnum(ll) complexes with carbon
donor  ligands  such  as  2-(2-thienylipyridine  (Hthpy), 2-
phenylpyridine (Hphpy), and biphenyl, which exert a strong ligand
field. Using this appraach, we succeeded in producing same large

chuster camplexes and extending structures construcred wich Pe(ll)—
Mo dative  bonds.  An  example is the
[IPeCphpy) 2|2 | Aglacetone) 2] (CHOW) 20 ¢
figure. This compound consists of an alternating stack of platinum
and silver units which are connected by a short Pt(1)—Ag* darive
bond, forming a 1-D helical chain (nano-wire). /. Am. Chem, Soc.
123, 743- 744 (2001), cited in Sezence 291, 401 (2001),

structure  of
Hacdtone Shl‘\\"" iﬂ thf

Helleal ehain
structure ol
([{Ptlphpy)ata
{Aalacatona)]ap=*
and its asymmelric
urEL

Eﬁpr,nmnnmi Physical Chpmnh for Giant

Molecules and f-um}ﬂr}\ q}:,h:ms

We need equipment to abrain local vibradonal spectra with a spatial
resolution of nanomerers w study local seructures in giant molecules
and complex systems. We are trying to improve the spatial resolution
of Raman spectroscopy by gombining @ scanning tunneling
microscape with a high-sensitive Raman specrromerer. The concept
behind this method is presented in the figure. We have recentdy
succeeded in measuring both a ropographical image and a vibrarion-
spectral image of carbon nanombes deposited on a graphite surface
with a spatial resolution of 200 nm. The vibrational moedes specific
to carhon’ nanotubes could dleatly be distinguished from those of
graphite substrates. Further improvements to the spatial resolution of
this tccimiqul: ATE NOW N Progress.

It is well lenowr thar x-ray diffraction can clarify the struciures of
erystals, and x-ray absorption spectroscopy can clarify those of
electron densities in metal complexes. We are trying to extend these
methods 1o femro/picasecond time-resolution by developing a table-
top pulsed x-riy source. We have succeeded in generating pulsed =
rays by focusing sub-picosecond infrared laser light onto agqueous
solutions of alkali-meral chlorides. The intensity of the generared x-
rmy pulses 15 sufficiently high to obtain x-ray diffraction and x-ray
absorption when highly seasidve =-ray detectors are employed. The
clectronic excited states of giant malecules of complex systems can be
generated with femrosecond UV/visible light pulses and then be
monitored with the laser-induced x-ray pulses. The strucrures and
electronic densitics of giant molecules and complex systems in rhese
photo-excited stares ean thus be examined.

STM tip

excitation hv |  enhanced Raman

hv'

Conaaptual ligure lor scanning tunneling tip-enhanced Raman speciroscapy.

—
m
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. "‘_IjheZlSt Century COE Programs — Center of Excellence —

Ihe COE aims ar exploiting new research fields on quark marer,
weak/strong correlated marrer, stetlar/interstellar macrer and dark marrer in
the universe, which are mansition forms of middle stares or integrared forms

formed by links between hietarchies, by dealing with elementary particles,

nuclei, solids/liquids (condensed marter), and celestial bodies/the universe,
which are successively formed by creationary and evolurionary processes in
the universe, as a particle-mateer hierarchy, and developing appropriate
rescarch on all these hierarchies. T nccomplish projects covering such a
broad range of intereses, the COE program is jointly managed by sesearchers
it the Physics, Astronomy, and Mathematics departments,

Quality shordalls and hu]l{.m.'h]!,_'_ our 1 graduate schoo! education have been
oceurring for a long time. The purpose of the 21st century COE program is

st Bevils

w0 correct this simation by maining graduare studenis 1o the
F | eroon o searche ho 'H""i . he 21 _ 5 Y
and grooming young researchers who will lead us in rhe 21st cenmury. Our

wech

approach to cheir educanon is allowing them to collaborte in COE res
progeams. We arach rherefore imporance w the repletion of basic and
practical education, making the most of interactive international

collaboration where all departmenis have achievements in pliys

(=]

dseronamy, and machemarics.

Understanding how the nature of galasies is related to char of underlving
dark mateer is one of che  Tundamental fssues in modern cosmalagy. Many

observational evidences have suggested thar baryonic  components are

closely correlated wich their hosting darle matier halos, where galaxies were
formed  with cooling and condensation gas. Therefore, the mass ol the
hosting dark halo could be an imporant clue to understand the galaxy
evolution. The stellar mass and star-formation mte of  galaxies in young

universe are the most fundamenial properties to trace th Xy mass

assembly.
Under the fixed cosmological framework, the comparison of the observed
galaxy distribution ro the theoretical predicrions can be used to obmin the

information, for example. the rypical mass of the  dark marer halo hosting

galaxies, or how many galaxies reside in a single halo of a given mass, For

the observations of galaxies in young universe, we have invented a new
insttument for wide field  imaging and multi-ohject spectroscopy in near-
infrared (named MOIRCS) for the Subaru Telescope  (Figure 1), MOIRCS

equipped with sare-of-the atr infrared areay sensors provides the widest filed

of view and the highest image quality among large relescopes. A novel
design of MOIRCS allows us to perform multi-slit spectroscopy fifty nmes

oar mare C]“"I\.]i’.‘lldl\! than current instrunents,

___C ontact
TEL +81-22-795.3487 FAX +81-22-795:647 1
URL hitp://www.sci.tohoku.ac.jp/coe-office/index-e.himl/

The 21st Century COE Programs
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Hadron Many
Body System

..d;eo ogically-produced neutrinos

Earth is onr most familiar zstronomical objec. However, its properties are not very well

known. One of the most impor@ant paramerers in understanding Earth is heat

genetation, This has conmolled s formation and evoludon and is 2 driving force for

the mantle and ourer-core convection. Ir is thus impormant o understand i srelicnire
and also various phenomena close to us, such as earthquakes, voleanoes, eruptions, and
terrestrial magietsm. I interior is oprically Invisible and i s difficuly 1o direerly
miensure hear generation.

A large pare of this hear is generated by the decoy of radioacnve elements,
accompanying newwino emissions, in the carth. Thefore, observing geologically
produced neutrinos: provides direcr access: o hear generation. Neominos pencerite
matter quite freely and even the earth is nor an obstcle for neurminos o wavel,
KamLAND, j.e., the Kamioka [|r|uu_[ scintillator Anti-Neutrino Detzcron has revealed
i.ﬂ\\- neutnnos T.xj_vf!. obw._r\lT'.lL rllll"'lnr'!‘- ‘ll\ﬂ'l fl'hl_ln‘ f_h_lC‘Li E‘U\\-—F re2ciors ]|‘li
making neurrinos their new tool w see through astronomical objecs that are opaqui
Success in the first observation of geologically-produced neutrinos with KamLAND
was a 1'”“-_\]‘."[!“‘Ll:;'_il E-i'.‘l' 1ll1ﬂuﬁ'31tiun.|| _\L‘-‘l'lli‘]]\"‘-j\.! .lll\i was ﬂn: qrart '|:. '..\-‘I‘U:llllll

Cieophysics” bridging two different fields.

t experimental observation of

& Condensed
Mater
Physics

Macroscopic

e
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dvanced Science and Technology
Center for the Dynamic Earth

| Outline

The objective of our COE Program 5
investigate the evolution of the Earth in a
wide rime-scale, ranging from super long-

term fluctuations aver hundreds of millions

the sk geritury COE prograim sl Falei Uiy

of years (mantle convecrion) o fluctuarions
of the ordar of microsceands (celestial body collisions with the Earth,
destructive earthquakes ere.). Qur investigations are conducted along with
the development of advanced technology in Earch Science; where Tohoku
University's strength lies,

The present Earth has nat been created gradually, bur afrer yarious
catastrophic changes. Recognizing varied time-scale phenomena in che
Earch's flucruarions as a sequence of precursory eyents, catastrophie changes,
their relaxation and restaration, we will identify the facrors and the evolving
processes of the phenomena, This is an essential approach to understanding
the whole picture of the evolution of the Earth and envisioning its future
(Fig. 1),

Our COE program is conducted in collaboranion with science and
engineering departments relaced o Earch and Plancrary seiences at Tohoku
University (Fig. 2). These rescarch organizations have been devored o
distincr research areas, such as developing unique and state-af-the-arc
techinalogy and rtheoretical studics, attaching importance o feld work,
observation, and laboratory experiments, We are facilitating. extensive
research’ and educational alliances to advance the relationship berween
science ‘and enginesring. With further developments in cueting-edge
technology in earch science, we also expect w clarify the whaole picture of
Earth's evolution. Our goals are 1o successfully contribure o the integracion
of these research fields, o achieve understanding of the whole picaure of

Earth's evolution, and to envision its furure (Fig, 3},

| Educational achievements

Our COE program facilitates International Sympnsia/Woclkshops/Lectures to
pravide a global rescarch and education environment (3 International
Symposia, 4 workshops, 72 COE lectures). The program promoces and
supports graduare students' research through working as research assistants
(RAs) (58 in 2003, 69 in 2004, and 50 in 2003). [n partcular, several
ourstanding studenes from these RAs are selected as "Super Doctors (SDCs)”,
receiving even mote financial supports (G in 2003, 9 in 2004, and 15 in
2005). RAs are acrively encouraged to attend international conferences to
present their research accomplishments. To promote this; the program covers
cheir oversea pravel expenses (12 COE Post-Docs, 9 RAs in 2003, 25 RAs in
2004 and 25 RAs in 2003).

_Contact
URL http://www.2 1 coe.geophys.tohaku.ac.jp/index-e. him/
Tel & Fax 81-22-795-6668
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Target of our COE program 1|
Interaction of Earth Science and Technology
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Scientific achievements

We found many small repeating earthquakes on the plate boundary off
Sanriku. We verified the asperity model based on studies on these
repeating  carthquakes, moment release diseributions of interplare
carthquakes, and GPS daza. The model can be summarized as follows.
Plute boundaries are composed of asperities (seismic parchies) and creep
(aseismic slip) regions (Fig. Sa). The asperities are locked during
interseismic periods while the surrounding creep regions are aseismically
slipping to load stress onto the asperities, Evenrually, the asperiries are
ruptured as carthquakes (Fig. 5b). Large asperities are responsible for
large carthquakes and small asperities cause small repeating earthquakes.
We can estimate the cumulative slip in the creep regions from those for
the small repeating carthgquakes because the cumulative slip ar an asperity
should be the same-as in the-surrounding creep region. If the cumularive
slips thus estimared for the regions around a large dsperity became very
Liege, we will be able to issue a predicrion to some extent thar a large

carthquake is approaching there.

= .
Byvnami

The core-muntde dynamic research group studies phase transidons and
chemical reactions at the core-mantle boundary, and the global cycle of
plate materials (Fig. 6). They résolved che transportation mechanism of
water from the surface to the deep mantle, and the storage capacity and
content of water in minerals ar the transition zone and lower mantle.
They also developed a stare-of-the-art téchnique o srably geneeate ulra
high-pressure and high-temiperarure corresponding o the Core-Mande
Boundary (CMB: 135GPa, 3500K) by using a lnser-heated diamond
anvil cell, and revealed phase transition in the FeH, FeSi, FeO and (Mg,
Fe)O system at the CNIB. Maoreover, they determined the solubilicy of
potassium, silicon and oxygen into molten iron under high-pressure and
high-temperature conditions to clarify unsolved problems with the origin

of Farth's heat source.

A manthly resolved, 213-year stable isotope time series has been revealed
from Guam coral, which documents significhnt sceanographic changes
related to thermal and hydrologic variations in the northwestern
equatorial region (Fig, 7a). Statistical analyses of the oxygen isowpes for
the vears 1790-2000 identified past ENSQ events, demonstrating
significant variabiliy with -3 to -8-year periodicities. We also found
decadal 1o inter-decadal variability with distinct limatic shifis from
warmer 1o cooler conditions and vice versa {Fig. 7b). An accumulative
deerease in the oxygen isotope timeé series may imply warming of sea
surface temperature and freshening of seawarer In this region over the

last two centuries.

(a ) “Aaiorily for sirial ispeating eanthyuakes (b)

Enithquake

Fig. 5. Schemallc representation of plate boundary based on
asperlty model. (a) Interseismic perlod. (b) Easrthquake
oceurrence.

Tranaportaticn and global reeveling of matetials from surface to core

Dceon

Upper mantis

Outer Core |

Inner Core

Fig. 6 1. Transportation and siorage of water in to mantle
transition zone. Water content of transition zone is about 0.4 wi%
and varies with depth. 2. Chemical reaction between iron (core)
and silicate (mantle) was confirmed at CMB. Silicon and oxygen
can be dissolved enough into molten iron 1o explain light elements
of outer core. Significant amount of potassium can also exist In
outer core 1o generate part of heat lux from core.

AFig. 7a. Undersea drllling
survay ol coral.

s Apell £ )

Fig.7b. »
X-radiograph
image of coral
skeletons. Well-
developed
annual growth
bandings can
clearly be
observed. Data
from Asami el
al, (2004).

Flg. 7e.
composilion from Guam coral for years
1787-2000 (blue: monthly data, red: 25-
manth moving average). Data from Asami
el al. (2008).
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Time series of oxygen isotope
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Department of Astronomy

Department of Geophysics
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1, Algebra

2. Geomelry

3. Analysis

4. Manifold Theary

5, Applied Mathemaolics

[IIII[1H] 22 Deparment of Mathematies

Mathematical points of view are important in several scientific fields. The most
typical example is Einstein's general theory of relativity, which can clearly be
explained using the theory of Riemannian geometry. Many other theories in
physics, chemistry, biology, informadon science, technology, and social science
can be explained from a marhematical perspective.

The Mathemarical Institute of Tohoku University was established in 1911, and a
great deal of excellent work has emanated from this institure. For example,
Professor Tadao Tannaka, who is fimous for his duality theorem, and Professor
Shigeo Sasaki, who is known for his manifold theory, studied ultra-modern
subjects in their days ar this institute. At present, many researchers, including
staff and graduate students, are actively studying within such fields as algebra,
analysis, and geomerry.

Our institute's library possesses more than 60,000 books and journals on
mathemarical studies, which is one of the largest on mathematics in Japan.
Rescarchers and students can study without being inconvenienced in this
environment. Moreover, our institute publishes the "Tohoku Mathemarical

Journal”, which is one of

the most authoritative .
» . ]. . hematics = AT
journals on mathemarics. OO 5 SRR R . . oo |
l'l A : | Llwasna

3 - A\ \‘L‘L\ ; - 3
This was the first M N HHRAL = |
. . . . . n= Ty
international journal in pan® T M

WAL asmid

Japan on mathemarical
studies and began being
published at the same
time the insttute was

" Tohoku Mathematical Journal
established.
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Contact

raduate Studies,
E__ I luun;' Studies

The underpraduae progmm, which consists of Subjects Common across
Campuis (zenngaku-kyoiky kamoku) and Specialized Subjects (senmonn-
kamoku), continues for four years. Uniil their thisd year i Specialized
Subjects on Mathemarics, students can ke introductory Jectures and
voluntiry seminars on subjects such as Algebira, Geomerry, and Analysis,
Fourth-year stedents can take pare in lectures and seminars on specialized
flelds in mathemarics, Swdenes in the master’s (or docaral) program stdy
tor o required standard period of two years (or three for docroral) after
linishing their undergraduace (or master's) pragram, They are required to
complete 30 (20) credis wiward subjects in their graduare course and a
miaster’s (docroral) thesis. Those whe fulfill the requiremencs and pass the
final ol examination are awarded a “Master (or Doctor) of Science
Degree”. During their period of study they are encouraged ro take part in
lectures and seminars in mathematics and study ctheir felds of
specialization in more depth. They are expected o do mdividual research
and obrain advice from supervisors.

Bosic and Advoneed) Subject

1. Introductory lectures
Caleulus, Linear algebra, Ser theory, and General ropology
2 Alpebra
Group theary, Ring and ideal, and Field theory
3 Geometry
Manifold theary, Differential geometry, and Topology
4. Analysts
Complex analysis, Lebesgue integral, Differential equartions,
and Funcrianal analyss
5. Compuser programming
6, Actuaripl Mathematics for insurance

T Seminars

Geomerric group theory

Advanced Funerional Analvsis and Fourier Analysis

Intenduction wo Modern Theary of Partial Dilferential Egquations
Introduction to Homological Algebra

Licametric vanational cotvergences

Stochastic Processes

Introduction to' Oscillatory Integrals

Introduction to complex differencial peomerry

Intraduction to Nonlinear Analys

Introduction to Mathemarical Logic

Docloral Pr agram J

Introduction 1o Homalogical Algebra

lntmaduetion o eomplex differential geometry
Lieomettic varianonal convergences

Advinced Funcrienal Analysis and Fourier Analysis
Geometric group theary

Introduction to Nanlinear Analysis

Introduction w Oscillztory Tntegrale

Modern Theory of Parnal Differential Equations
Stochastic Processes

Introduction o Mathemancal Logic

» Phone +81-22.795-6401
» Facsimile +81-22-795-6400

* Email web-admin@math.tohoku.ac.jp

» URL http://www.math.tohoku.ac.jp/english/

"Eloments” by Euclid (first edition publishad in 1482)
in Library of Tohaku Liniversity
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Professors

s\ bigetoshi BANIIC.
His research interests include differentinl geotnenry

transformarian ireed blood celly

L] J":uw"l.lr?..r.fnl TAKAHASHT
His rescarch interesss include algehiaie number
thesry, He Is particalatly interested in Galois

with analytical methods, He i paniculaly § 1
in Eimstein metrics on rez! manifolds, Einssein-
Kachler metrics, and Einstein-Hermitian mietrics on
holomorphic vector bundles,

® Munaki HANAMUTRA

Flis resenrch ntereits include alaebale geomerty. He
is particularly  interested  in o algebraic  cyeles,
cohomology theanes, and she-theory of maorifs,

® Jesenya HATTORL

His rescarch interests include muthematical physics
amd  probability  theory  with  emphasis  on
renornalizition group approaches.

@ Musamari ISHIDA.

His research interesis include algebriic geomenty
varieties. Fle Is particuldily inretested in complexes of
mudules associared with toric algebrale varicties,

@ Natieeer KENMIOTSL

His research interests include differential geometry.
He is particularly interested in submanifold geametry,
which includes minimal surfaces, constane mean
curvapure suefuces, and submanifolds with parallel
SN CUYalne 10 variaus spaces.

® N toroke KOTANL

Her tesenrch interesrs Include differennial geomerry.
She s particnlirly fnrerested. in: hasmonic maps and
relared tapics. She 15 also interesred in graph theory,

& Hirler KOZONO,
His research interests include. matheratical physics
and functional analysis.

® Yo MORITA

His research interests include arichmetic geomerry
und number theory, He is especinlly interesced in the
arithimetic of mtional and integral poing on algebric
varieties,

@ Teoon NAKAMETRA.

Fis rescarch interests include algeboic mimiber
theory, He s particularly ineercsted in abelian
varicties (including elliptic curves) and foronil groups
over algebraic number fieldsand over local fields.

® Seids NESHIRAWA
Hix research interests include differentinl gromerry,
He is particularly interested in geimesié variational
problems, ie., nonlincar prablems arising in
geomerry and 1opology studicd from the poing of
view of glabal analysis.

& Lilaypashy QGAWH,

Hin el ingeresss include real anatysis, hacmome
aalysis and applied analysis relaed o0 partial
difirential euations.

® Ddurstrs NHIOYA

His tesearch i include i pEOhErTy
and global analysic He is cspecially fieressed i
convergence of Riemanmian mamijolds, geomerry and
analysis on metric spaces.

O/ TIRAGT

His rescarch intereses include nonlinesr partlal
differential equations: He-is parmiculary inrerssned in
reaction-diffusion equations. which model hiological
parteen formations and mathemurical models ol shupe

col logy over ber ficlidd and the theory of

Dirinteld modules over funcrion ficlds

& Masayashi TAKEDA

His retzarch intereszs include probabiiliey theory. He
15 particularly interested, in symmertic Markoy
processes genctated by Dirichler forms and large
devigtion theary,

O Kaemmypnekd] TANAKA

[is fesearch ineeresie include mathematical |u]_g;i|.' and
the theory of computation, He lo mare specifically
interested in models of first and second urder
anthmetic, reverse mathematies, deseriprive ser
thewey, and higher-arder computation.

L YANAGHA

His research intersses include nonlinear analyss,
particularly reaction-diffusion systems, snonlinear
paraholic and clliptic problems, and dynamiacl
vstems.

o Akilvibo YUKIE
Lis research jnrerests include invarinnt theory and
number thxuty'.

Associate Professaors

® ¥obyi ARAMA

His research  interests  include  congrructive
nrathermatics:

& Hiraryukt CLHIIARA

His research interssts include parnal differential
equations: He s parnculurly interested i initial value
problems for dispesdive-rype equations describing
nonlinear wives. ) '

® Kopd FLOTALRAL
Hiy peseirch interests include geomenic group theord,

hyperbolic groups, Basy-Serme theory, and ergodic

theary for discrere groups.

8 Nafwo HARA,

His rescarch inresesis melude commutative ulgl:hm
and algebraic geomietty, He i purticularly interested
in ring-thearede studies of singularities of algebriie
vatieties in positive characienistic,

® Nizubira ISHIGE,

His eesparch inseresss Include pareidl ditferentidl
equations; He is particulardy Interared in parabolic
Epltions.

Fhis research insereses include dilferential gromerry,
He is parvicalacly interested in conformally flac
minifialds dnd Kleiniah grouph trom the viewpoine of
the canfivrmal geometry of the fileal boundary.

& Mukora NAKAMURA

His tesgarch’ Interests include partial differential
equanons, He i particulatly. interested in nonlinear
dispersive equations,

® Shuezsu O T

His ressarch inteecsts incliude algebraic geomerry. He
is parricularly ineresred  in the topological
investigation of cusp singularicies and degenerations
af carves.

Department ol Mathe matiCS

® Sararu SHIMIZT.

His research interests include several complex
wariables, He js particularly Interested In the gedmerry
of comples bounded demains with groups of
automorphisms indud'in!.: Iteinhardt domiains and
tiibie dimalns.

® Sumiio YAMADA

His research interests include g v and parmal
differential equativns. He is particularly interested in:
1) the harmonic map and its applications in
underseanding the geometry of moduli spaces, 2)
minimal subvarieties, and 3) general relavvien

© Jifeshi YAMAZAKL

His research interests inchude mathemarical lopie, e
fs parricularly interested in models of it and second
arder  arithmetic, reverse  mathemarics,  and
compurability theory:

Lecturers

o Kusji HASECAWH

His research interasts include representation theory
and j= applicanon o integmble systems. He is
cureéntly warking on quantum groups, the Yang-
Baxvar equiarion, and twi-dinensinnal solvable lattice
staristical mindels,

Research Associates

& Kzl HORINATA

His research interests include nonlinear partial
ditferentind equarions. He ks panticularly interested in
their application o differential geomerry and phiysics
such s harminic mapping on Minkewski spaec and
Girzburg-Landay equatiom,

® Tiekeslns KAJNWANRA

His research interests Thclude drichmetic algebiriic
geomerry. He is particululy interesied in alaehraic
geomerry with lngarithmic strucmires, which ineludes
degencsaviony of  alpgebraic  varieties  and
compactificarions df vacous modull spaces.

aen KLROINL

His research interests include sepresentaton theory
and achematical  physics, He is particulacly
interested in 2-dimensional conformal field theary,
guantam  inregrable svatems, and the geomerric
1 ”‘ -!:r B for ¢ ,‘ lpeliraic curves:

8 Koicht NAGANG

His pesearch inferests include Riemannian geomerry.
He i especially Ineecested in ipaces with non-positive
curvarure {in the sense offbated on stuldics done by?]
A D Alexundro.

O drsusty SATO

His research inerests Inclide number dheary, He is
pa.rl:'l_:ulnrly nerested nrrianal poinson algeﬁmjcl
varieties defined over algebic number felds, and
Diopliantine geometry.

® Toksilir 54170,

His' tesearch interests include nonlinesr partin
differential equacions, He is particulurly interesed in
singular solitions 1o semiliner ellipric equations in
Euclidean spaces and the sirwcture of solution spascs
bv-means of aonlinear functiomal analysis:
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Introduction

The Department of Physics ar Tohoku University is one of the oldest and
largest in Japan, having almost a 100-year history since the university's
foundation in 1907 and it now has a faculty of more than 160 professors and
about 250 students in the graduare school. Not only the faculty members but
also those from research institutes and laboratories are actively involved in the
school's programs. Research in our deparcment covers all physics fields from
particle and nuclear physics to condensed-martter physics, and extends even
further to biophysics and industrial physics. Our graduate students are
undertaking world-class research at the highest levels at the frontiers of physics
under the guidance of their experienced supervisors. The advanced research
facilities of our Department assist in their activities. Our Department ranks
second in Japan and thirteenth in the world in physics in 2005 according to a
report by 1S1 Web of Science.

Our Department is currently conducting a 21st century center of excellence
(COE) program, Exploring New Science by Bridging Particle-matter Hierarchy,
in collaboration with Department of Astronomy and Department of
Mathemarics of Tohoku University. This COE program is supported by the
Ministry of Educarion, Science, Sports and Technology (MEXT) of Japan. The
aim of the program is to train and educate young researchers who will be world
leaders in basic science fields in the next several decades. The program actively
promotes international collaboration and education, in particular, for young
researchers. Many young researchers and students from all over the world are
participating in a variety of international programs/projects supported by the
COE program and are presently engaged in world-class research at the highest

levels.

Organization

Graduale School of Science

Depariment of Physies

Related [nsfitutes
Center for low Temperature Sclence
Research .Center for Neutrine Stience
Lobaratory of Niclear Sclence
Cyelotron and Radicisotope Centar

Educational Programs

Undergraduate Programs (Deportment of Physics)

Graduate Programs (Deparimenl o['PHysics and related insfitutes)
« Master's Program
+ Docloral Progrom:

Multi-scale Natural Science Prograii [IGPAS)

Related Institutes in Tohoku University
Institute for Materials Research
Institute of Multidisciplinary Research for Advance Materials

Other Relaied Institutes and Organizalion

Japan Atomic Enerugy Agency

High Enerugy Accelsrator Research Otganization
NIT Basic Research loboratariss

Department of Physics
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Undergraduate Studies

Graduate Studies

Undergraduate course is o four-year progam, During the firsy three

55, students are assigned collecrively 1o the Division of Physical

Sciences (Physics, Astronomy, and Geophysics) and raughe basic
mathematics and physics {classical mechanics, elecornmagnetism, and
thermodynamics). Afier being assigned o the Department of Physics,
the program stars wich Quantum Mechanics and Stavistical Physics as
fundameneals of modern physics, as well as liboratory studics, Specific
subjects such as pardele, nuelear, and condensed mateer physics are then
unghr Srudents join one of the resarch groups of the department in
the final year to earn the bachelor's degree, The course aims ac both
preparing stuelents in the basies necessary for |._I_r,1|lu.tlL' studies and

providing sound basic sciencific knowledge for employment in indusery.

Thie gradinte course consises of the two-year’s master program followed

b the diree-year docraral pregram. Graduate studenis can choose trom
e of advanced subjecs on modern physics and relared areas
-d by

knowledge under the guidance of a thesis or dissertation supervisor. The

a broad ran

of science of ur graduate school o acquire advanced skills and

lectures in the center of eeellence (COE) program are delivered in

English.

Subjects

Classical Mechanics, Thermodynamics, Mathematics for Physics,

General Physics, Amalyrcal Mecharics, Theory of Waves; Symmeny in
Physics, Elecrromagnetism, Electradynamics. Relativiry, Quantum
Mechanics, Relativistie Quantum Mechanics, Statistical Mechanics,
Physics Experimenss, Computational Physics, Nuclear Thysics,
Elementary Particle Physics, Cesmology, Condensed  Mareer Physics,
Coantinuam  Mechanics,

Opties; Wophysies, Fluid  Mechanics,

Astrophysics, Plasma Physics, §

nrific Article Reading, Informadon
Science, Seiendfic English, History of Science, Suudies in Physies, and

Seminats,

High-resolution hypernuciear spectroscopy by the (2.8'K)
reaction, JLab E01-011 experiment

Master's Program Subjects

Ouantum Field Theory, Elementary Parvicle Physics, Nuelear Physics,
Mathematical Quantim Mechanics, Asrrophysics, Intermediate Energy
Physics, High-enesgy Physics, Electronic Properties of Materials,
Condensed Marter Physics, X-ray and Neuwon Physics, Low
Temperature Physies, Speetroscopy of Solids, Physics on Photonic and
Elecrronic Exciration, Optical Propertics of Matcrials, Chemical
Physics, Solid-state Physics, Ssaristical Physics, Properries of Biological
Material, Cell Bislogy, Nuclear Reactions, Electron-nuclear Physics,
High-cnergy Nuclear Physics. Acceleraror Physics, Physics of Crystals.

Surtace Physics, Metal Physics, Magnetie Properties ol Materials,

Electrunic Properties of Mewl, Specrroscopy, Physics on Diffraction and
Spectioscapy, Radiation Physics, Strongly-correlated Eleerron Systems,
Accelerator Science, Actimide Physics. Quantum Oprics on Lasers,
Specialized Tecrures on Condensed Magter Physics, Specialized Lecmres
on Particle and Nuclear Physies, Specialized Lectures in 219t Century

COE Program, and Master ¢ Seminare an Physics,

Dactoral Program Subijects

Fundamental Quantum Physics, Particle and Nuclear Physics, Electron
DMiysies, Quantum Solid-stare Physics, Salid-seare and Staristical Physics.
Physics on Correlated Systems, Interdisciplinary Physics, Nuclear
Physics, High-energy Physics, Physics of Crystls, Mewl Physics,
Spectioscapy, Radiarion Physics, Advanced Leceures on Elementary
article Physics, Advanced Leetures on Nuclear Physics, Advanced
Lecrures in 2 1se century COE Program, and Dogroral Seminars on

Plhysics

] 28
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Research Groups

Particle and Nuclear Theory

[1) Theoretical Nuclear and Pargicle Physics

® Mureiile Theary

Keywards : Particle physics - elementary particles and
therr intemctions, physics bevond the smandard
model, supersymmerry, extra space: dimensions grand
unilication, dynamics of QCD and gauge theories,
spontaneaus symmerry brealing, superstring theory,
non-commutative geometrs, particle cosmaligy, aml
liehl thearcucal approach o condensed e
physics

UIRE: hespid e, euhep phiys.sobokiacp!

O Ngiledtr Theery

Keytworels : Heavy-lon reactions. quantum tunneling
phenomens, struciure and reaction of wnsmble mucled,
nuclear astrophysics, quantum many-bady theory,
supetheavy clements, phase transition in finie
systems, and hadran physics

URL: hepclluneunucel phye cohoku.ae.jp/
index-e.hemt!

Candlensed Mutrér Theary

(i) Theorerical Condensed Marzer Physics

® Fhearetical  Condensed Marrer and Seaznrical
-")'.'_I (e

Kepvards * Quantum miny-bedy theory,  comeluted
clectran’ syitems, physical preperties of carbion
nanotubes, density marrix renormalization group.
fractipmal quantum Hall effect. corrclation mansport
in quantum dos, wiv materials, and nonlinear
dynamucs of complex sysmems

VR Baepiifoen sempr.plnctobokicae jpleng’

fiid Metal Physics (Insrirute for Materals Rescarch)

o (e Condensed Matter Theors

Keywords = High temperature superconductivity,
nonlinear peles in suongly coreelaced materialy,
spuanium phenpmena in superconductars/ferramagne:s
and pno-hybreld sructires

URL: h:qr.‘!f&'wu'.rm.'fﬁuur.u‘—f.::!.'. fmnmﬁnl'u.m-.;_'pf
anidexs e el f

® Cluanrum Tranipors Thesry

Keywords : Phase cransition of scongly correlated

systems, and  disorder-induced  antferramagnetic

lonj-range arder

Experimental Nuclear and Particle Physies

i) Expetimental Nuclear and Particle Physics, High
Fnerpy Physics (Depariment of Physics and Reccarch
Center for Neatting Scicnee)

® Lxperimensal Preicle Physics

Keywarels : U1 violadans, B-physic. BELLE,
International linear collider, neuting  physics,
peutrme geaphysics/astmnomy; and KamLAMD

URLE: f!rtp.‘f)‘uih'rm.rm.'z. roﬁﬁ.&u;z:_jpa‘

® Experamental Nuclear Plysic

Keywores Strangeness  physics,  hypernuclear

spectroscapy,  clecromagnetic production of
strangeness, hypernudear gammas-ray specrroscopy

radivactive isotope beams, wnstable puclel, nuckear

» Phone +81-22.795.6494
»Facsimile  +81-22.795.6498
» Email kyomu@mail.phys.tohoku.ac.jp

—Contact\V »ir

astrophysics: insbeam gamma speceroscopy Lsing Rl
bearms, 2nd puclear seruceure far from sabiline

URL: berpitlambda.phys.rabiku.ac.jp!

8 [nerinedisze Frevgy Nuctear Pliia

Keywards © Photonudlear teiciions, phots-meson
production, mesons in nuclel, baryon resonance in
nuclel, and strangeness in nucle

LIRL: bl."}‘-‘.‘ffﬂHdﬂl’r.}lfg-’l.Iﬂ'!’hl;fn‘f.af(-;}'i-”

(1) MNuclear Science (Laborarory of Nuclear Science]
O Niclear Seivice

300-MeV cleceron Linac, 120V
sttereher hooster ning (STH Ring), quark nuclear

Keywords

physics with tageed phomon, photoplodicion of

pentaguark beryons, relarivisic effeces in nued,

ge distribution of wmsable nucle quancam
winneling in ultm-low energy nuclear physics,
material scicnce with radioisotopes, non-linear beam
dynamics, and free eleciron Jaser (FEL)

URL: lepitiven dns tohokw acjplhomelpamphies
fil) Wuclear Radinon Physics (Cycloron and
Radioisotope Center)

® Nicelver Rinidieron Miyvics

.I"\’r_]l.'ur).f\i?'x - (_')'a:lutrun accelorararn, pn-line i!;mupr.
separtor, structure of wnsable puclen, pamma-ray
spectroscopy, fseneimon rsictions, spin and dsospin
cucitations, theee-nucleon foree effects, and  alpha
cluster sErucTubés

URL: bepatfunanecyricaohokuwse jpi

(vl Accelerator Soence (Japan Atomie Er

ey Agency)
® dcceleratur Screnee
Keyuiords : High-imensity proton accelerator, apd

detecrors for lrge seale expetiments

Candensed Mutter Experiment 1

(1) Condensed Maney Plhiysics — Electronic Mopertice
el Seeamgly Interncting Many Particle Quantum
Systems —

O\ icroicapic Reseanch on Magnectsn

Keywords = Magnetism ol fcleciron sysrems.
muldeipolar interactions in rarc-carth compounds,
Massbauer specirscopy, and  nuclear  magneric
fesarsnce

URL: beep:llwvrnnhprm.phys.colobu.ac.jpl

irlj‘fc_\'_j. fizanif

@ ternals Srucsime Plyres

Keyiwords : Synchrotron Xeray scartering, neution
seattering, oehital physics, and maliipale ardering
URL; butp:tlcalaf.phvn tabnhu i jplenglish!

® Lieeslimensionsal Quettine Pgier

Keyreores. Organic  conductors,  punoparowy
materinls, biological systems, and cleonodynaniics
URL: hutp:/tldp. phyy. tohobu.acjpl

® MYunperniman Sofid Stare My

Keyteords

SPECITOSTOPY,

High-resolution  phoroenission
high-temperatire supercomductars,
stropgly-correlared  electron syséms, and  low.
dimensional mazerinls

URE: bﬁp.‘fﬂzrj‘:u,fgh_w,:nfm.v‘.-u.ar.;}rf

® Spleed Seare Phyics o Nanoersonk Salid)

hittp://www.phys.tohoku.ac.jp/

Keywords @ Nuno-clsters composed of IVih-group
clemenss, fullerenes and ninotubes, superconducrvise
appearing in €, 51, and Ge peowork solids, magnesism
reatliing from  materials with nano-spaces. and
narniw-band systems with unusual properis

URL: beep:tlsspus. phye tolokn ae.jp/

Oy Low demperassre. Physies (Center for Low
Tenperature Scicnned

Reywords : feleceron physies, quanmm marern, charge
arder, orbital arder, unconventionl supersinducrivity,
metamagnetism, clecoronic souctutes, highequalin
single-crysral prowih, quantum ascillarion(de Haas
van Alphen effect). high-presiure, and high-fleld and
low-temgerature

URL: hetpelimweo.cles tohols e jploltdindix. b lf

{m) Meml Physics (Insturure tor Materinls Research
and Low Temperature Science Division - Cenrer for
Low Tempemur Science )

®Superconducsivity Pl

Keyweords : Copper oxide supeerconducears, srganic
superennductors, voriex, scanning probe microscopy/
specmmszapy. and single-crystal growh

URL: Depeffitp iy rohokey, e o/

® Condensed Sprn Mavier

Koywords © Spin and laiee dynamics i high-Te
superconductors, magnetc properties in strongly
correlated electrons systems, spin and lartiee dimamiss
i dieleceric materiols, multipelis interaétions in rire-

camth componds, noutron sciticnng: neuiran science,
syachirotron fadiation x-mys, and mu-SR

URL: hazptluns. yamada-lab.imr.sohoku.ac.jp!

O Nenntsrsitared Matesiil

Eeyzonrds ; Cathon muinotabies, and organic rensistors
® Highomagmericsfield Comidenved Matter

Keywarele : Quaneuin ninomagnetlsm, THa-FSR, s
ray and neutsin scatteeing, wid matednl procesing in
magnetic fields

URL: bspithumom bfpm, iy tofakuarjpd

® Lot Tempenitire. Matersal Scivnee - Cenger for Low
Temperivivire Scicnce

Keytearels

neinjection study I superconducror/
ferramagnes junctions, vorrex matter phivsics, heavy
fermmon spstem, and non-Fermi liguids

URL: batp!filtsd. i tohols.ac jplindec-e honl!

(i) Physics of Actinide Group (Japan Atomic Enersy
Agency)

@ Acrimide Phyies

awareds @ Strongly corelied elearonic states in
1 B

actinide and tansivian metal componnds, magnetism,

):
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rarch Groups

sipercanductivity, multipdlar effects, high-qualuy

singlescryvsral  growth, aeutton and syachromon

radigrion -ray

arrering. synchromon mdiarion x-ray

Condensed Matier Experimens [1

“ondensed Marzr Physics: Biophysios

(1) Quuneiumn

®Synchrorron R s nel Phatnéd
Kiytvardds : Photoemission and inverse-photoeniizsion
spectrscopy,  Jow=dimensgional  nano-suucrure
merals, and synchrotron light

LIRE: daep:tlsrpe. phys. cobakwacgp!

8 Surface Plic

one ur surfades and

Keyuores
growthl of nano-structies ar surfaces

URL: bepetfsurfave. phys.toboku.ac.jpl
[ ]

r Sne

Keywareds : Nonlinear |
Ray

o specmmazapy, hole burmning,

igh and Brillouin scarreri

g, phonon resonance,
ferrosecord tme-resolvesd specrroscopy, and ulerafast
dynamics 1y cirotenoids

URL: heepetlonne Jasen phys tohoku.ac.jp/

inelex-e beml!

& Broplnins

Keyawarde @ Relationship benveen functions anyl

siical propertics in biomembranes, microscapic
imaging of physical properties of membranes,
dinamic structure of celle, and physics of biomotions
URL: brspeltwwn. bio.plys. coliokseac.jp/

rate Photophyric

Kepwareds : Phitonic arystal, meram
phenomena, coreclated  clectron  systems,  dnd
photoinduced phase ransiton

URL: lspilfsspp.phys.tohoku.ac.jp!

{it} Crystal Mhysics (Tnstiziee for Marerials Research)
® Lawice Defeve Plypsies

Keyaorele @ Lavtice defecrs, imperfections, nano-
structures, semiconductors; and crysoals

LIRE: Bespitfunnp-daly e cohokn,aefpl- wsuizaoal

sl Flryae

Keyworeds ; Crystal growth physics, salar cells, high-

quality % muln- als, multi-compensmi bulk

v

substrare crvstals, Siothin Blm eryseals, 5ioeryseal
lenses and mirmors, hetero-cpitaxial structures with

conttalled sress, i semiconducror thin lm

crystals, and protein erysals

URL: heepititvwa,xtalpheys. imr, cohukiacgp/

@ SurfacelInterfince Scienee

Keywarels @ Scanving tunneling microscopy (ST,
(o energy electron microseopy  (LEEM), aromic
farce microscopy (AFMY, surfice srrucrure, and

thin film growih

URL: bespellapfim.imr.robolseaejpl

[iii)Solid State Spectrascopy {Institute of

Mukidisciplinary Res

1 for Advanced Marerials)

Keywuoreds » Superionic conduerae, salid state ionics

glass pransition, nuclear magnene resopance (NMR),

and laser oprics

UIRL: beeprethnou eagen. soboka.ac jpdliabol

bawwarmural

Kl'}'.'n'mf! FMNov

metal compounds

UIRL: hatpelltow tugen. toliokw e gpllabalarimal
index-gdemill

® Lleciran

VT |\|J|ll:"

Keyaipreds » Elecrran micsiseapy, diffractometry and
ApECtBsEn Y

URL: heepitisesragen ol acgp/

® Serectmal Phiics and Crysral Pz

Reptoreds = Phvsical propertics ol merialy bused on
crvstal structires; including electronic stricrures;
stdied with diffracrion technigues

LIRE: bitp:,

inlex, el

we, tagen. tohokau.ae jpllabofwodal

r' Quanmum Optics INTTT Bavic Revdarch

Laboratot

& g i and Meamrement

RKeysoords ; Quanoum rranspnt mesiremients, carrer

and spin inseractians, apd mechanionl sensing bused
o semicond uctors
UtE: heepedfwnonecbel wis.co. jp/ Elorganizazion/peel!

p.lrj..l'lf!mfr’
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Department of

Introduction

The Astronomical Insticute at Tohoku University includes faculty members,
postdoctroral researchers, and students working on a wide variety of problems in
astronomy and astrophysics; there are a total of aboutr 80 members ar present.
Rescarch in our institute is directed toward understanding the physical
properties of stars, the interstellar medium, galaxies, clusters of galaxies, large-
scale structures, and the history of the universe. These subjects are mainly
studied in two ways. The first is through theoretical research, where models are
created and/or analyzed rto help understanding of a variety of fundamental
astronomical phenomena on the basis of physics and mathematics, occasionally
using computational resources such as super-compurters. The second is through
observational research, where cutting-edge observational facilities, including the
8.2-m Subaru Telescope at the 4,200-m summit of Mauna Kea on the island of

Hawaii, are used ro discover new phenomena in the universe, c.g., distant

g.,
galaxies that have just formed from the relic, primeval gas of the Big Bang. In
astronomy, the universe can be viewed through the window of electromagnetic
waves at all wavelengths (radio, infrared, optical, and ultra-violer, and X-rays

and gamma-rays), revealing the various aspects of éach phenomenon.

Gatary hato If the uruweree Thialiy ikl 1 (Re uphearse.
PR Eed Al reisnit 15 [ il W) veslin gl

| Subaru telsscops and Mulli-Object Infre-Red Camera and Spectrograph (MOIRCS) developed by members of
MNumaerical simulation of galaxy formation our Institute Credit: National Astromical Observalary of Japan
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1one +81-22-795.6512
» Facsimile +81-22-795-6513

\ |/ P URL hitp:/ /www.astr.tohoku.ac.jp/ ~index-e.html/
ContactV

v

- Undergraduate Studies

Unde

fundame

rradudte education has pramarily been nl:_".lllt}.r_'d tor teach

nial physics and basic mathematics, which are the basis of
audying  astonomy/astrophysics, The courses  include  Basic
Mathematics, Mechanics; Thermodynamics, Swatistical Mechanics,

Electrom sm, Quanrum Mechanics, Theory of Radiation, and

General Relaovige Introductory courses to asrronomy/astrophivsics are

alsa [urn'uix;J.

Stellir Physics
Interstellar Medium

! |.II|I.",_\' ."1_-.TTrI11|HII}' .
Extragalactic Astronomy M42 Orion nebula taken with MOIRCS
( -.--::11u|1_::_r='

Inscrumentation Development

Graduate Studies

Graduare studenes select their own research field and thesis supervisor
and hegin research. Subjecrs can be selected fromoa wide mnge ol course
aubjects offered by the instivute stufls, Le., stellar physies, intersiellar
physics, galactic astranomy, the cluster of galaxies, cosmology. and
instrument development. Graduate studenis are also required w take 4

'.'.i{i;': v of ;ld\'_'vjh'l:d COUESSS |0 JStramny/ast |i||‘||_\'\|li.‘i.

Contact
Tel : +81-22-795:6512
Fax: +81-22.795.6513

URL; http://www.asir.tohoku.ac jp/index-e_himl/

Jub|acts J

Cheoredicnl ascrophysics (stellar physics, inwrseellar physics, galaxy

dynnmics, cluster of galaxics, cosmolopy, and general relitivity)

Observational astronomy (stellar astronomy, inversrellar astronomy,

jLE lill.'iil ASLIONOMmY, '.1|'|Li nh‘.rn-;uinu:ﬂ C\.l’,l'l'll]ll'l_l_:'\'l

Development of observational instruments

National Astronomical Observatory of Japan (NAOJ)

Credit: National Astronomical Observatary ol Japan
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Depariment of Astranamy and Geophysics

Introduction

The Department of Geophysics is a unique
institution that pursues disciplines of Earth and
planetary physics, and of related interdisciplinary
sciences. It consists of three research fields on Solid
Earth Physics (Field A), Atmospheric and Oceanic

Sciences (Field B), and Planetary and Space Physics

(Field C). They actively collaborate on education
and research.

Field A mainly deals with seismology and
volcanology and is aimed at improving predicrive
skills of earthquakes and voleanic eruptions to
mitigate these hazards. Much efforr has been
expended to study the interior structures of Earth
and their evolutionary dynamics, because both
seismic and voleanic activities are deeply related to
plate-techtonies.

Field B enhances understanding of atmospheric
and oceanic variability based on geofluid dynamics
and disciplines such as radiation, boundary layers,

cloud physics, and air-sea interactions. Its goal is to

improve the accuracy of weather, climare, and
environment predictions.  Global warming is of great concern to society.

Field C focuses on dynamical, photochemical, and elect romagnetic phenomena
in the upper armosphere of Earth and other planets, with strong emphasis on
the formation of the solar-planetary system. The planetary armosphere and
space plasma are investigated through our own radio/optical observations, space
mission dara, and numerical simulations.

To advance the research frontiers of geophysics, we develop and introduce
innovative technologies. Intensive use of satellite remote sensing and other new
instruments upgrades the earth observation system. Numerical simulations
enable us to integrate various disciplines and reproduce the complex Earth

system.

Graduate

Department of Geophysics

Research Center for Prediction of Earthquakes andValeanic Eruptions

Center for Atmospheric and Oceanic Studies
Planetary Plasma ond Atmospheric Research Center

Departmant of Geophysice 31
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Undergraduate Studies

Graduate Studies

The Deparment of Astronomy and Geophysics affers two major
courses in astronomy and geaphysics. The objective of undergraduate
education in geophysics is to give studemis a broad sciemific
background to understand the serucrure and evolution of Earth and the
solas-plancrary system, envionmentl sciences, naturl disasters, and
curth resnurees, After studying basic physics and mathematics for three
semesters, undergraduates undertake a2 course in geophysical
experiments and amend various geophysics lectures, Senior studenes do
research for graduation ar laboratories under the supervision of fasulty.

Bosic subjects Advanced subjects J

Eleeromugnesizm |and 11 Phywien of Earthgquake Sources

Exercises in Elemromagnetiun | and 1l Faoorives in PMlipsics of Esrchquake Sosrces
Exercives [t Michanics Tand 1 Phyaical Voleanology
Electro-mechanices

Wive Theoty

Analyucal Dynamic

Fluid Dhnamics

Faerctses in Fluid Dynamics
Mexchanics of Elastic Bodies

Exprcives n Mechanics of Elastic Badies

Diymamical Oceanography
Armodpheric Dynamics
Amnopheric Phnics
Clintate Mhyric

Masseea Physic

Inspheric ind Mag phese Phyiics
Exerclies in fornmphieric aid

Saristical Phymics L and 11 Mognetosphene Physics
Lsercises o Statisvical Physicy Land |1 Inweaducting e Bartly and Planeiry Physies 1

Choneaim Mechanics 1,17, and 111 Teersaellir Physies

Exercises in Quantm Mechanie 1, 11 Phiysics g Galixles anl Universe | and 11

Physics und Symmérry Asrronotmical Mesuteiene 11
Campuer Phynics

Thepry of Rebitiviry |
Expenmental Phypes [ and 1]

Selgeted Topics on Astronomy G, 0, F.and F
Studies bn Asrrophyvio 4and Geophiysics
Srellar Auraphywics 11

Itsdhwtion o Communicadon Scence  Saninar o Astrophiysis
Commungagin Science Tand 11 Hijth-encigy Asttonomy
Nuelear Physics | Coumualogs

Thermtodyramiis of Earth ind Plhnes

Helanwisge Quantum Mechanics

Elementary Parmicle Phiysis [
Condensed Marver Physias |
hynics of Earch's Tnrerivie Aramie and Molecular hysics
Experimints in Geaphysics Land 11 Condensed Mareer Thnes Uand 101
Semmnlogy Starwsthieal b T
Cruse Mhysics Optien

Lixercisen in Crust Physics Muselear Mhynies 11
Meteorology Special Coure on Sulid Sate Pl
Physical Qeeanojephy Elemenary Particte Mhsics 11
Space Mhasies Relarivistic Quuamum Mechani=
Plaseraey Avmosphere Physic History of Scitrice 1 and 11
Esercises in PMlanewary Ammosphere hyia

Asrsuphysies 1, 11, and 111

Astroniomical Mesurement |

Practice in Astronomics! Messirement |

Seellar Aucroplysics |

onomical Observation

Sebected Topies on Astronumy Aand 11
Phyaieal Chemsiry of E;m‘h' Ingerior

Tt raducrion vo Barth and Panery Plysive |
Climaealopy b and 11

Moplivsics

Eviglish in Seietice

The objecrive of graduate educarion is o provide advanced knowledge
and research skills on geoplivsics to studente who will work as scientists
and engincers on the research front or s specialists in industrinlized
sociery. The staff of both the department and three affiliated hcilites
(Research Cenrer for Prediciion of Earthquakes and Volcanic
Eruprions, Center for Armespheric and Oceanic Studies, and Planerary
Masma and Atmospheric Research Cenrer) cover wide geophysical
research fields such as 1) seismology, volcanology, and Earth's interior,
37 houndary-laver mereoralogy and global azmaosphere dynamics, 3) aire-
sei houndary processes, farge scale ocean-atmosphere interactions,
geophvsical Muid dynantics, and saellite oceanography, 4) plasma
physics and upper armospheric physics of Earth and the other planers,
and 9) solar and planetary physics and planetry magnetspheres,

All graduare students cain choose their thesis supervisor {rom our
laculty or the three rescarch centers ar che time of enrollment. To
complete the master's course in rwo years, studenis are required o
attend advanced lecrures and weminars, Thiey mugk submit their masesr’s
thesis an their research projece. Smdenes who complete the course work
and pass the final oral examinadon are awarded the Master of Science
degree. The doctoral course is oftered to graduate students wha wish o
acquite the expertise and broader range of knowledge required for
leaders in academic and/or industrial rescarch felds. To complete the
doctor course in three vears, students are required w artend special
lectires and seminars, They muse submie their doceor’s dissercation on
their special resewrch project. Docroral candidues are  scrongly
encoutaged 1o publish research papers in dnernaionnl academic
journals. Studems who complete the course worle and pass the final oral
examination ane awarded the Docror of Scivnee degree.

Master's Programs

Advanced lectores on Scivmol

Advanted Lecturer on Physic of Earhguale Solirce

Advaneed Lectures on Crozal Physis
Addvanced Lecoures on Salid Earth Thy

Aidvancad Lectures ont Obserearional Seismivlogy

ex Land 11

ures on Physieal Valcanotogy

Advaticed e
Advanced Lectures on Obsermational Valcnolopy

Advanceid Lecrares on Solur Sysrem Phyrica

Advarced Leciines o Space Plasma Pliysico

Addvaneed Levtutes on Planesary Armasphiere Pligsics

Aclvasiced Lectares o Tonasphene and Magoetosphere Physes
Addvanved Lecivres un Upper Avmiisphiere Misies

Advaneed Leetures on Planetny Badio Wave Pliyic

Advanved Lectures on Instrpneiitation (0 Spate Retearch
Adwanced Lectures an Ammoypheric Physic

Adeanced Lectutes on Metzarolagy

Advanced Leciures on Ammasphenic Dynamics

Adwanced Lectires on Ihy Cheanopraphy
Adraneed Lectures on Coseal Ar-Sea-Land Ineeraction
Adsanced Lecrures on Armosphenc Radiation
Advariced Lectures on Climmre Phystcs

Advanced Lecrures on Saellive Ocmnopriphy
Auvaneed | ectures om Flaid Dynamice

Abmespheric Selence

Addvansed Miysical Ouveanograghy

Seminae on Ceophysics

Cigophiyace Research fir Maver's Theiy

Doctar's Prograims ]

Special Lectiires on Solid Exetly Physics

Special Lecrurss ap Solat Planerary Phisic

Special Lectiures e Floid Geophysics

Speclal Levaures on Climate Syswem Physic

Special Leerures on Atmospheric and Cheganic Vanablliny
Special Semninivs on Geophysica

Genplipsics Reseaich for Decmnml Dissertian

I a2
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| > P.:"lt‘J-'",'E' +8 ] '22‘7956494
FFacsimile +81-22-795-6498
» URL hiip://www.geophys.tohoku.ac.jp/

Lahoratories

o Sofied

th Physics faboyusor

Keyzeards : Strucrure and evelusion of solid Earch. setsmology

LEIRITHE Wilve propaaanon, \‘JFLElL‘Ll‘_LCC FIUTLE pHECCss, and

volcanic eruprion
URL: Ingpoilumow, zisin.geophys. cohoku.arjp/

fnedex lisinl!

o Armuspherse Seienee Luboratory
Keyoerels : Metearology, hydiology, planeticy
hivundary layer, land-armesphers inzeraction,

rarbulence, vegetation, remore Senking

EVAPOIRINSPUEAon, -1T|'l\'“[“||ifl( li_'|' oy pumerical

weathet prediction, genenll dreulagon model,

ial rranspart model, nonhvdrostatic model,

s0 v hoon; mansoon

URL: busp

maodel, ovdone:

wnd. geaplrys. tobo ke i
radius [km)

Fig.1 Axisymmetric structurs of deal typhoon simulated in cloud resolving model.  Upper and |owar panals

indicate contrel and warm rain simulations, respectively.  Warm rain s wiihout ice {or snow) phase. Confours

antl colors indicate tangential wind speeds (misec) and condensed water substance (kg/m3), respectively. lce

pliase was found o significantly change structure of typhoon
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Introduction
Tohoku Imperial University, predecessor to the present-day Tohoku University,
was established in June, 1907, by combining the Science College of Sendai and
the Agriculwural College of Sapporo. The original College of Science consisted of
the Departments of Mathematics, Physics, and Chemistry. The Chemistry
Department had three professors, and in 1911, eight students enrolled. In 1919,
the College of Science became the School of Science. In 1949, following the end
of World War II, Tohoku Imperial University became Tohoku Universiry. In the
80 years since its founding, it has grown to accommodate a total of ten schools,
twelve research departments, seven laboratories, and three university hospirals,
becoming one of the most prestigious institutions in Japan. Researchers from
around the nation also utilize its state-of-the-art facilities to carry out their own
projects. The Chemistry Department, with its 65-member faculty, is the largest
in the nation. As seventy-three students are accepred each year by the chemiscry
department, this means that there is almost a 1:1 student/teacher ratio, thus
creating a highly conducive environment for student research and study.

The members of the Department of Chemistry are all instilled with a strong
desire to seek out and investigate the unknown, and many of our most
outstanding scientists have left a legacy of important work in their respective
fields. Majima Riko, Akabori Shiro and Nozoe Tetsuo, all recipients of the
National Culture Award of Japan, are three of the most distinguished former
members of our faculry.

The Chemistry Buildings for the Chemistry Department were constructed in
1972 at the Aobayama Campus and house the Research Building, Student
Experiments Building, and the Instrumental Analysis Center for Chemistry,
covering an area of approximately 10,000 square meters. Surrounded by green
forests, it is based on a high top of a hill
overlooking the pristine waters of the Hirose
River with a magnificent view of Sendai and the
surrounding countryside. The Pacific Ocean lies
to the east, the Zao Mountain Range to the
southwest, Izumigatake to the northwest, and

the Ou Mountains rise in the norch.

Institute of Mutidisciplinary Research for Advanced Materials

Undergroduate Graduate [Tohoku University}
Foculty of Scignce . Graduate School of Science Institute far Materials Research
Depariment of Chemistry. D'apnrlmen_i"df Chemistry (Tohoku University]

R wsaohiond An‘ullyﬁ'c:‘ni Canter for GlantMatscules Graduate Scheol of Life Sciences (Tohoku University)
e m— Japan Atomic Energy Research Instilule

Tohoku Mational Industrial Ressarch Institute
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Undergraduate Studies

Undergraduae education in our department has been arginieed o
peovide studen o broad background in the feld of [norganic
Chemistry, Analytical  Chemistry, Ovganic Chemistry,  Physical

Chemistry, Polymer Chemistey, Radiochemistry, and Biochemistry.

]||<1|'gzt11ic Chemistry,  Analyvtical Chemisory, Orp‘.‘lni{ Chemistry;
Phiyvsical Chemistry, Thearetical Chomistry, Polymer Chemisery,

Radiochemistry, and lilUL‘h-:‘J'Iliﬁtt‘_\'.

Inarganometallic Chemistry, Nane-sciences on Advanced Meeal
Complescs. Characrerization of Maolecules ac Solid/Liguid and
Liquid/Liquid Interfaces, Envisonmental Analitical Chemistry,

Produces, Novel pi-Elecironic Compounds, Chiml Lanthanide NMR

il Synehesis of Nu

Dynamic Natural Peaducr Chemstry, Te

ts. hitse Change Dynamics Induced by Pulsed Laser

Irradiation, Structures and Dynamics of Ulia-Cold Mulecules and
Clusters, Intera¢tion Porental of Atoms/Maolecules, Quantum Control
of Photaphysical Processes and Reaction Dynamics. Organomeratlic
Chemistry, Organosilicon Chemisiry, Porphyrins and Phihalocyanines,
s Nuclear and

Disign and Synchesis of Novel Catalyst Molec

Radinchemistiy, and Eukarvorle Transeniprion.
q ¥

+81-22-795-6601

+81-22-795-3681
chem{m@bureau.fohoku.ac.jp

hitp:/ /www.chem.tohoku.ac.jp/index-e.html/

Graduate Studies

The deparrment s devored o the study of basic and advanced

inurganic, dndlyrical, arganic, physical, aid biochemisiry, within the
divisions of [norganic and Analytieal Chernistry, Organic Chemistry,
Physical Chermistey, and Interdisciplinary Chemistry. Graduate students
can choose from a wide range of course subjects offered by the
departmental and research institute swafl. Srudents can select their thesis
supervisar from either departmental or fesearch instituce staff.

Topies In Inorgamie and Analytical Chemistry, Cureenr Topics in

tnorganic and Analynical Chemisiyn Topies i Orgamic Chemistry,

Current Topics in Organic Chemistey, Tapics in Physical Chemisiry,
Current Topics i Physical - Chemistry, Topics i Interdisciplinary
Chemistry, Current Topics in Inerdisciplinary. Chermistry, Topics: in
Biochemistry and Biophysics, Current Topics in Biochemiisery dand
Biophysics, Topics m Advanced Aromic and Molecular Chemistry,
Clarrent Topics in Advanced Aromic and Molecular Chemistry, Topics
in Reacnion Mechanism and  Diynamics, Topics in Solid-Stute
Chemistry, Topics i Biafuncrional Chemistry, Topics in Sepanition
Chernistry, Topics in Chemistey of Heavy lemeénts, Seminar, Research

al Lecture in Chemiseey 1 [1L 1, & IV, Special Seminar in

Spec
Inorganic and Analyrical Chemistry, Special Seminar in Organic
Chermstry, Special Seminar i Physical Chemisery, Special Seminar in

Interdiseiplinary Chemistry; Special Seminar in Biochemistry and

Bophysics, Special Semunar in Advanced Aromic and Moleculsr
Chemisery, Speaal Seminar in Reacton Mechanism: and  Dynamies,
‘ii\-.\'l_\l Seminar in Solid-State 'Chemistey, S i )

coial Se

inar in
1o Chlon: ... sy, - 'E-Cl SEfnd ) .I.'l 1 Remisery,
Biofuncronal Chemistry, Special Ser roin Separation Chemistr

Special Seminur in Chemisiry of Heavy Elements, Special Research in
Inorganic and Analyrical Chemistry, Special Research in Organic
Chemistry, Special Research in Physical Chemstry, Special Research in
Interdisciplinary ‘Clemistry, Special Research in Biochemistry and

Biophysies; Special Ressarch in Advanced Atomic and Molecular

Chemisrry, Special Rescarch in Reacrion Mechanism and Dynamics
Special Research in Solid-Stare  Chemistry, Special Research in
Biofuncrional Chemistry, Special Research o Sepamation Chemistry,
Special Research in Chemistry of Heavy Elements

Dapartmen! of Chem|stry
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Laborataories

Division of Inorganic and Analviical
Chemistry

Keywords : Organo-mansition Mesal Chemistry
Metal-clement Multiple Bond, and Dynumic
Coamples.
°

Keymords : Mulecule Recognition Based an Self-

asgembled Molecular Systems, SNPs Typing Bage
4 Oligo-DNA Duplex Conmining an Abasic Slw, ard
Naoparous Alumina Membeane Conraining
Mennpnrous Silica-Surfactant Nano-Compasites,

nces of Advanced Menil
-molecule =nd Single<!

Quantum Magnets, and ' Gigantic Opzical

Keywards : Nino-

Complexes, Sing

Monlineasity of Nano-wire Metal Complexes,
L ¥ :

um, Chemical Speciprian, and

Kepwwards :

Metalloporphyrin.

n of Organic Chemisury

& Lulvaripory wf Chrg

Kevtwards : Blonetive Natural Praducrs, Chiemical
Bitlogy, and Procein Chimistry,

Keywards = Novel Aromaric Chemistry, Exiended -
electronic System. and Muld-fimerional Marerial
Science.

.

Keysoreds : Waural Product Synthedis; Daign of
Bivactive Molecules, and Protein-ligand Interactions
Keywordi ; Determination of Abiolure
Configuration, Chiral NMR Shift Reagene, and
Transition Metal Complex.

Division of Physical Chemistry
o

Keywords : Quanmum Physical Chensistry, Chemieal
Reziction Dynzmics, and Compitational Chemistry.
Keywards : Lacer Moleatlur Spectrascapy, Chister,
and Hydmgen Bond.

Keyueordls : Laser Chemistry in Condensed Phase,
Ulrrafast Spectraseapy, and Nanpscople Spectroseopy.

Keytoordds 2 Avco and Femuo second Chenustry.
Quantim Conrrol of Chiralivy, and Excied Sae

Divnamies of Biomalecules

Division of Interdisciplinary Chemisiry
o/

Keywords : Organomerallic Chomustry, Synthesis of
Natural Producs, and Envicanmentally Benign
Orinic Resedon Processes.

@ oaramary of T

Keywares : Organosilicon and Relared Chemistry
Polysilines and Silicon-based Macrocyiles, and
I'harnchemisery of Crrganometallic Compounds:

O Copminennntte slearaii Trapvetieis

Keyasipede : Fine Orgunic Syntheds, Asymimerelc

(9

alysis, and Enzymatic Reaction

e/

Keyuords : Asymmetric Cagalysis, Transition Mesal
Complexes. ind Intramolecular Dynimics

Keywords : Funtiional Molecules, Mhichalocy

and Parphyrins.

@ Jlesearedr i ilinidysscadd Ceppre fud Catirsie )y

Keytvords » Grant Molecule, Analysin and Synthesis,

Division of Advanced Atomic and
Molecular Science
o

Kepeardds : Gene, Trapseription Factor, and Live Cell

lvaming:

Department of C 11(311’115'[1’)/

Cooperative Research Groups

lastitute of Mulridisciplinary Research for
Advanced Materials

@ Liirangivry af Surfs £

Keyioreds : Surface Chemunery, Single Molecule
Spectroscopy, and Manochemistry.

L 220 3 fed

Keypwords : Arontic ahd Moleculat Dynamics,
Synchmotron Radiation, and Fermtosecond Pulse
Laser,

Keywords Phow-induced Elecron Transfer,

Fullerene Photochemisory, and Laser Flush Phoolysis.

@ [pdanatbry of fearziai) g

Keyipards * Spin, Mhiotochenintry, ind Nanomarerial

Analysis,

]

Keyuiords : Advanced Electron Spin Resonance

(EFR), Excreed High Spin Srates; and Photoreseptor
Totcins.

@ [sbapata;

Keymworede : Organic and Polymeric Marerils,

MNanoarystals, and Phatsaics Materialy,

O Lsfpnainry ¢

Keytoarids : Hemee Proncing, Sensar Proteins, and
Meral Proecins

o |I.I|. ey of Braranct)

Keywords  Tsoprenoid Bicsynthests, Engyme Reaction
Mechanism, and Biological Funcoion Analysis

Kepwarde : Molecular Chirality, |

Molecular Motor, and Chiml Molecular Tool.
& ahonin F iyt
Keytoordds : Heme Proteing, Oxygen Activanion

Mechanism, dnd Mactomolecular C

tullogruphiy.

[nstituie for Materials Research

L Hiin

drsettde) i Setfersive
Kieywords ; U Flecrronics, Combinatarial
Chemlstry, and Sembeanductions.

Keywarde : Mhase Equilibria berween Solid and
Liguid, Solute Redistribution, and Crystal Growth

under External Fields,

Advanced Tndustrial Science and
Technology Tohalu

& afengpary of Hy

Keytvards : Separation of Mexal lons, Detecrion of
Metal fons; and Supetcrytical Fluids.

Japan Atomic Energy Agency

Keywords - Superheavy Flements, Single Atom

chemisiry, and Actipide Chen
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Introduction

The land that we stand on, the
air that we breathe, the food
that we eat, are all products of
the past 4.6 billion years of
Earth's history. We humans are
also products of this evolurion.

How were we created ? What is

our destiny?

The integrated system of atmosphere, hydrosphere, and biosphere is alive
because of the energy of solar radiadon. as we ourselves are. Even the system of
solid Earth (lithosphere) is sustained by the energy of decaying radioactive
clements. The boundary between these four spheres is the called the geosphere.
The four spheres interact with one another through the recycling of energy and
materials. During Earth's long history, the geosphere has experienced a huge
variety of episades and has been continually evolving, We human beings are one
of the latest products in its evolutionary pathway.

Our Department of Geoenvironmental Sciences aim is to study past and present
day environmental changes in Earth to integrate short-term variations in its
evolutionary history and predict its future. The latter objective requires us not
only to consider natural phenomena but also to study what effect human
activities have on the environment. The department offers courses on the
evolution of the geosphere and on environmental geography. Education and
research are conducred in cooperation with the Tohoku Universicy Museum, the
Graduate School of Environmental Studies, and the National Instirute of

Advanced Industrial Science and Technology.

Department of Earth Science,Gecenvironmental Sciencas Graduate Scool of Scienca

Evolution of Geosphere
Environmental Geography

Graduate Seool of Environmental Studies
The Tehoku University Museum
National Institufe of Advancad Indusirial Science and Technology
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Research Groups

tronwen bl Change

The impartitice of Lake Baikal as o Lirge freshewarer
resoutree mukies it urgent ta study and understand the
biological, physical, and chemieal mechanisms of ies
dimamics in (e and space, and 1o aniess the mle of
anthropogenic changes occurring i the system. The
coral reet rededrch mam s Ihvestigdiing

sraphic/palcochimatic changs on varous

s from 4 day o millions of vears from
..!l‘hu[!i!( depasits and caleareous skeletons such as
corals-and roiduenid shells, The microfossil weam also
provides intormaton on globul Eacely history dnd
paleocsnopraphic construction by wiing foraminifers
and radiolarians in pelrgic sediments through DSDE
QD and 10D projects,

of:

This rescarch proup s seeking causes of mass
cxtinerdons amd diverdBeaions of Tife a5 Tmprinted in
deep sea and continental margin sediments using
maudriple peochemical analvses, includi

y istitopes and

fossil analyses. Evolutionary marphio

al changes

in mollusks are abo smdied wsing molecular

phylogenedial methods and fossil daga,

Contact\

i .yt
& Fanlt Earthgrialy

We inves
srrucrnres, and fuolee aoivites of active faults by

sare geamotphic  distribunons, deep

mterpreting acrial photographs, seismic reflecnians,
and ceenchimg surveyd, Based on these invesigaiiong,
we suggest land wse planning 1o mitgate hazands

alinig aciive fanles. We also atempt o explore source

s for czrthquakies from texmuml,

proces
und rheological viewpoinis, and the elec ;
propertics of narural fule rocks, High emperture-
pressure  experiments are also conducted  for
catstitutve equations al racl frictlon, state gquations
of erustal Muids, and (rictional elecerlfianon. To
eviluare inrerplate  seismic activides, we are

muonitarine o =ary fluctuntions in undersraund

water tempe precisely at the fault plane acrms

deep boreholes.

:é,,";' 4 dif.ué

Activie fault map of Tohoku digtrict

/

»URL  hitp://www.dges.tohoku.ac.jp/

e H

Interest in the areal differentiion of the physical
enyiratment and human phenomens ls a starting
patat for geopraphical studies, We are entering an sge
al chidnge on a global seale, such as globallzation in
the econnmy and dimanc changes. We are studying

the dynamics berween humans and the physical

BoOgT2 ']S\ \II !h' \'\vl"lil'id. iilﬁ.‘.ll:_’!] VAo !HE!ih'}J_s

h as field sury

analyyis

digital mapping, and s cal

Gully erasion observed in Inner Mengolia, China

Divided urban space : Downizwn in Old Deltl and
shopping mall in suburb of New Delhi
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Introduction

Research on ;b.i‘g}i[y-.advanccd earth and planetary sciences is required to address
new topics and find new tools to understand phenomena not only of Earth but
also those of space environments. These include studies on the ultra-high
pressure of planetary minerals, the evolution of materials and life on Earth and
in space environments, the formation of low gravity materials in space, and
various molecular-scale materials-formation mechanisms. The Department of
Harth Science has not hesitated to adopr novel methods and to develop
advanced techniques for synchrotrons, microgravity, and novel in-situ

observation systems for crystal growth and phase transition,

Nito, thelspace and planets

Cenfer for Northeas) Asian Studies
The Tohoku University Museum
The 21st Century COE Program:Advanced Science nn'dTechnaiog_y Center for the Dynamic Earih

Closely Related Organizations and

Programs at Tohoku University

Earth and Planetary Materials Science 39
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® Mineralogy

rids ¢ Minsraltyy and Crysallopraphy, Optical
movilies, Growthi Seetarhd Nonsequilibrium
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Structures of Minerls under High Fressurc.
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> URL
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URL: hripilfwsuigakos tohaks.acjplihigen!

o Fureh and P!m:m:y Material Physics
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@ Volcanology Science

(Divition  of Geochemistry, Area  Stydies on
Enviranment)

A number of volcanoes are discributed across the
aortheast Asian region, including Kamchatks, the
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of Korex: and Wu Thlaen Chith of Cluna. Some
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cooperation with el ares researehiers, we hope ta
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Introduction

The land that we stand on, the air that we breath, the food that we eat, all
are products of the past 4.6 billion years Earth history. We human beings
too. How were we created ? Where will we go ?

The Department of Biology was established in 1922 and has been producing a
number of graduates and postgraduates active in both academic and non-
academic world. Since the Department was founded, the priority-in-research
and open-door spirits of Tohoku University prevail over the Department as well.
While the Department has kepr the spirit and tradition founded by the pioneers
on one hand, it is promoting updared research activities in response to ever-
developing biological sciences on the other. Present research acrivities cover the
wide range of basic biology, from molecular and cellular biology through
ecology and evolutionary biology. Three facilities, the Asamushi Laboratory of
Marine Biology, the Mount Hakkoda Botanical Laboratory, and the Botanical
Garden, also contribute to the education and research activities in the
Department. In 2001, the whole Department was reorganized to establish the

Graduate School of Life Sciences. The Graduate School of Life Sciences consists

of 36 laboratories thar were established

by reorganization of 3 faculties and 4

institutes of Tohoku University. Qur
Department receives 40
undergraduates and our Graduate
School receives 47 docror course
students and 106 master course
students every year. We more than
welcome  rtalented  biologists  and
students  to promote and enjoy

biological sciences in Sendai.

Undergraduate

Depariment of Bialogy .
Molseular Cell Bialogy, (Molecular Physiology; Plant Physiclegy, Bevelopmental Bialagy,

Molecular Genatics, Call Bialagy, Neuroethalagy|

o : s e _ . e Graduate
Ecology and Evelltionary Blology (Animal Ecdlogy, Plant Ecalogy, Eveluticnary Biology)
‘Malecular Bioregulation (Malecular Bioregulation, Biomembrane Regulation) CGraduale School of Life Seiences
Asamushi Laboratory of Marine Biclagy Division of Biomolecular Sciences :
Bolonica] Carden Divisian of Davelopmeniol Biology and Neursscience
Mount Hakkoda Batanical Labaratory Diyision of Envirenmental Life Sciences

Department of Biology 41 T | |_
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Laboratory of Nuclear Science

Research and Analytical Center for Giant Molecules

Center for Atmospheric and Oceanic Studies

Research Center for Prediction of Earthquakes and Volcanic Eruptions

Research Center for Neutrino Science

Planetary Plasma and Atmospheric Reseach Center

S
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Laboratory ot
Science (LNS)

’_’/

HRURRNE 11T

[ntroduction

LNS operates a 300-MeV electron linecar accelerator
(LINAC) and a 1.2-GeV Stretcher-Booster (STB) ring.
LINAC provides an intense pulsed beam and has been

used in nuclear physics, solid state physics,
radiochemistry, biology, and engineering. A 200-MeV
continuous beam is available for coincidence
experiments, A GeV tagged photon beam from an
electron beam stored in the STB ring is urilized for

hadron-physics experiments.

Since the mass of consdrient quarks depeads on the environment, the

propertics {e.g., mass and width) of hadrons in nuclei are expecied 1o differ
fromi those in free-space. They are investigated via photo-production of mesons
with electro-magnetic calorimerers. A new calorimerer FOREST that covers a

solld angle of 4 = is under constrnerion. Photo-producrion experiments [

penta-quark states will be conducred with'a magnetic specirometer.

Relativistic effects and meson exchange cuwrrents have been investigated in
eleceron scartering; and the memsurement of charge diseributions in unsmble
nuclei is explored. Quantum twnneling phenomena in ultra-low energy puclear

reacrions liave also been studied.

Non-lineir beam dynamies in circular aecelerators 19 being studied by using rhe
STB ring and the main rAng of SPring-8. In addition w fundamental aceelero
science and echnology, the production of a low emirance beamt sing a novel
RF gun for o high brillianr coherent light source such as the free elecrron laser

(FEL) is also being studied.
&

Photo<nuclear reactions have been applied to the miciosinalysis ol various
elements in the environment and in biological materials: Recentdy, a merthod o
produce a radioactive fullerene (Coo) has been developed by bembarding

fullerenes with elecirons and charged paricles. The production mechanism is

being investigated in derail.

.:'.'||.]'_|

(» +81.22.743-3400
» Farsis +81-22-743-3401
.|, »Ema kaho@lns.tohoku.ac.jp
A/ wugl hittp://wwwdns lohoku.ac.jp/heme/pamphlet/
[[II[[[]]]Il 44  Research Conters
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Introduction

The Research and Analytical Center for Giant
Molecules was newly organized in April 2004 and
consists of two sections for analytical and experimental
research. The analytical section has the latest high-
performance instruments for organic microanalysis,
plasma emission analysis (ICP), mass spectrometric
analysis (MS), nuclear magnetic resonance (NMR)
analysis, and X-ray crystal structure analysis. These
instruments play an important role in the structural
determination of small and giant molecules in research
on fundamental and applied sciences. The
experimental  rescarch  section  investigates the
development of new synthetic reactions using
organometallics and their application to the synthesis
of new marterials and biologically active natural

products. The

development of new
heavy-element based =
-electron systems with

Llniqtlﬂ strucrures &I'ld

electronic  properties .
Research and Analytical Center for

| X e I
are also investigated. e Mot

Regearch Subjects

Conformarional inalyses of organic compounds using NMR specrroscopy

X-ray arystal structure analyses of the unique siructures with high distertion,
unusual coordination, unstable species, inclusion,

conducrivity and self-assembly

Synthene studies |.\[.ilillil|£.‘|1.bll||“|' active nattrml products such as maring poalycyeclic

ethers

Development of nano-sized heavy-clement bused sr-cleCrrin svstems

Organizatien of the Center

Experimental Research - Instrumental Analysis |

Contact

» Phone +81-22.7956752

, » Facsimile +81.22.7956752

» HomePage  hitp://wwaw kiki.chem.ieheku.ac.jp/

MMR Spectromatry Facility

Efemenal Analysis Facility

and Analytical Center
for Glant Molecules

Research Centers |

Research Centars
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Introduction

The center has four laboratories. The Atmospheric
Trace Gas and the Armosphere-Ocean Exchange
where

Laboratories conducr collaborative research,

concentrations and isotopic ratios of various
greenhouse gases (GHGs) are extensively measured
with platforms such as ground-based stations, ships,
aircrafts, and balloons to establish temporal and spatial
variations. Polar ice cores are analyzed to reconstruct
past variations in GHG species. We also investigate the
exchange processes in GHG relared materials, and the

heat and momentum between the atmosphere and

ocean. Numerical models are developed on the basis of

these results to provide a quantitative understanding of

the global cycles of GHGs.

The Radiation and Climate Physics Laboratory is
aiming to improve the understanding of the processes
involved  in  aerosol/cloud-radiation-climate
interactions. Research includes observations of the
radiative properties of armospheric constituents such
as aerosols, clouds, and water vapor, as well as their
effects on climate. Theoretical modeling and numerical
simulations of interaction processes are an important
component of this research, which also includes
advanced remote sensing analysis of the optical and
physical properties of aerosols and clouds by
synergetically using passive and active sensors and
satellites.

The Satellite Oceanography Laboratory is researching
the ocean environment by using a variety of satellite
data. Topics include air-sea interactions, regional
oceanic circulation, and bio-geophysical interactions,
where satellite data analysis as well as numerical
simulations are employed urtilizing various ocean
models. A large wind-wave tank is also used for

laboratory experiments on  air-warer boundary

Processcs and microwave remore SC‘USiI‘Ig.

Contact

Y/

TN 48

»Phone  +B1-22795-5791

» Facsimile +81-227935-5797

» LRL http:/ fwwwe.caosageaphys. tohoku.ac. jp/
hitp:/ /www.ocean caas.tohoku.ac.jp/

Research Centers

(enter'for Atmospheric and
Oceanic Studies

&

Research Centers

Organization
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Fig.2 Time-haight cross-section ol ice water content in mid-lativde hight-leve!
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Fig. 3 Wind jets and wind waves olt the Pacific coast of nanthern japan undar
winter monsoon captured by combined use of scatterometar, SAR and altimetar,



Research Center for Prediction of Earthquakes
and Volcanic Eruptions

This center, was newly established in 1997, and it Stable slip Area  Asperities
originated from Aobayama Seismological Observatory !

founded in 1912 and from the Observation Center
for Earthquake Prediction founded in 1974, It is
divided into three laboratories, the first for crust
physics related to earthquake prediction, the second
for physical volcanology related to the prediction of
volcanic eruptions, and the third for marine geophysics
related to the study of plate dynamics in subduction
zones. More than 60 observation stations operated by
the center are widely distributed in the Tohoku district
to provide invaluable data not only for prediction

studies but also for fundamental studies in geophysics.
The center is thus the leading center for solid earth

Fig: 1 Pala Boundary in the Northeastern Japan

ph‘y_s_ics in nGILbE‘.&St Japan. It 15 essen tial to advance Thara are asperities (seismic regions) of various sizes on the plate boundary.
Slress an asperiliss is thought to be concentrated because ol the quasi-static
slipg In surrounding areas lo repsatedly genarate sarihquakes = Small

undcrs(andi ng of [htf platc subduction process. asperllies generate earfnquakes. with intervals of several years: sarnthquakas
are dantified as small repetitive earthquakes (similar earthguakes)

research from a global perspective to atrain a deeper

Consequently, we have been conducting
internationally collaborative research with experts from

all over the world; one example is the Pacific-rim plate

Mt Kurikoma ; dapan

Mt Ghakai Pacific Dcaan  Trench

subducrion zone in Alaska and South America. We

il
hope that further  international research will y
. - . . - &I |-
contribute to discoveries on the tectonics of E e
Il ) ) ‘ . 3 o =i\
| earthquakes and volcanoes in the plate subduction B0 ead®™’
i . . 3 - =] - =" :
| zone and on plate subduction dynamics. We aim to >
. < 150 |- =
become one of the most comprehensive centers of Mantle A@
study on the plate subduction zone. 200

S-wave Velocity Perturbation (%)

Fig.2 Structure bensath the Morheastern Japan Arc Imaged by Seismic
Tomography

Using phase data of natural earhiguakes, we can estimate three-dimensional
salsmic valoolty siructure in Earlh. We can see vertical crass-section df §-
wave veloclty sirusture beneath arsa araund Mis, Chokal and Kurlkoma, Blue
indicates high-velocity (low-temparature and high-density) regien while red o
yallow correspond 1o low-velocity (high-tlemperature and low-density) regions.
Wihite clrcles denate hypocentars and  red Ifangles denote active voleanpes.
Paclfic plate subducting baneath northeastam Jdpan arc 1s clearly imaged as
blug bell. There is clear low-velocity zene in manlle wadge incining sub-
parallel to subducting plate. Inclined low-velocily zone probably correspents to
upwalling llow from deep mantle ard is thought to be closaly relai=a to arc
magmatism. HRed cueles indicate deep low-frequency events that are aizo
thought 1o be related 1o deep magmatism

Organization

Caontact

» Pheine +81-22.225.1950

> facsimile  +81-22:264-3292

> LURL Rtp:/ fwaw.aob.geophys. lohaku.ue.|p/aob-e/
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RCNS

Introduction

Research Center for Neutrino Science (RCNS) Graduarte
School of Science of Tohoku University was reorganized
from the Bubble Chamber Physics Laboratory of the
Faculty of Science in April 1998. Its purpose was to
study elementary particle physics, geophysics and
astrophysics through detecting low-energy neutrinos and
anti-neutrinos.

Neutrinos are fundamental particles of nature, which are
elecrrically neurral and quite difficult to detect. Many
characteristics of neutrinos are not yer known, despite
the amount of experimental effort expended all over the
world. Studies on neutrinos are also very imporrant to

gaining an understanding of  the behavior of the
-~ (=

universe which is closely connected with that of

Neutrinos.

To explore these physics, RCNS designed and
1000-ton  liquid
scintillator neutrino and anti-neutrino derector from
1998-2002, the KamLAND
scintillator Anti-Neutrine Detector); in the Kamioka
Mine in Hida City in Gifu Prefecture. The KamLAND

experiment started in January 2002 and is being

constructed the world's largest

(Kamioka Liquid

conducted through international collaboration with
institutes from Japan, the Unired States, China and
France. We observed for the first time the disappearance
of reactor anti-neutrinos in 2002 and confirmed thar this

was caused by the neutrino oscillations in 2004. It also

made possible, for the first time, the detection of

terrestrial anti-neutrinos (geoneutrinos) in 2005, which
originate deep inside the earth. Ar present, efforts are
being made to further improve the sensitivity of the
KamLAND detector to make possible the first real-time
measurement of low-energy neutrinos from the sun (‘Be
solar neutrinos), which clarifies the burning mechanism
of stars. RCNS is going to promote neutrino science
involving neutrino astrophysics and the newly opened
field of neutrino geophysics with the upgraded

KamLAND detector.
Please see the page of "the 21st century COE Programs
—center of excellence=" for more information about

results from a search for geoneutrinos with KamLAND.

Research Canters

enter for Neutrino

Research Centers )

Organizotion

—— Neutrine P
Director —L tiifawenk

ealk Light
‘Research ‘Dﬁﬁaﬂsﬁ

Elementary
Particle Physics
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Introduction

Our principal aim at the Planctary Plasma and
(PPARC) is rto

investigate the little known world of planets by sensing

Atmospheric  Research  Cenrter

armospheres  surrounding  planets  and  plasma
extending beyond their armespheres from the Earth
using radio and optical rechniques. Research on the
physical processes governing various phenomena
related to planets will be a major part of basic science
well into the 21st century. Such studies will also shed
light on an understanding of our own planet Earth.

The formation and environment of planets is studied
by investigating the physics of phenomena on
planetary atmospheres and plasma. This research is
based on our own observations of planets employing
radio and optical methods, analysis of planetary
mission dara, as well as modeling and simulation using

these data.
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2 Planetary plasma and atmogphere
3. Planetary radio waves

4. Earch's magnetosphere, ionosphere.and armosphere
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+81-22.795.6367

+81-22.795-0406
pparcinfe@pparc.geophys.tohoku.ac jp
hitp://pparc.geophys tohaku.ac.jp/
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Directions

£

Vs Domestic Transportation from International
“Airport, Japan

TOHOKU UNIVERSITY
Sendai, Japan

Sendai Cily, Miyagi Prefecture, Japan

Nerita

You can transfer to a domestic flight to Sendai. _
It is also possible o lake the Narita Express (JR) 1o JA
Takyo Station, ar the Keisei Sky Liner 1o JR Ueno Station,

Lecation ;
) ) and transier to the Tohoku Shinkansen (Super Express)
g?f‘[;;g-:s!;" 43193“__. [ for Sendai.
S s from Tokyo: 350 kr hittp://www.narita-airport. jp/en/
,SfZB ﬂf ﬂ‘le c[b! 4
Aroa: 735 16 kit MNaogoeya (Central Japan Intermational Airport “Centralr)

' ' You can transier to a domestic flight to Sendai
i hitp://vwww.centrair.jp/en/
Shinkansen wmmmmame
Damestic
Airling

Osoka (Kansai Inernational Airport “Kankuu')

Yau can take Ihe Airporl Bus for Osaka Internatianal
Airport (Itami Airport), and transfer to a domestic flight ta
Seridal,

Wiip://www. kansai-girport.or.jp/english/

Fukuaka
You can transfer to a domestic fl|ght 1o Sendai.

Sapporo
You can (ransfer to a domestic ﬂighl to Sendai.

Niigata

You can take the Alrport Bus to JR Niigata Station, and
‘Omiya Station, and to me Tohoku Shinkansen for Sendai.
It is also possible to take the local line from Niigata

Ke r}mzuwu (Komatsu)
can transfer to'a dornestic flight 1o Sendai.

Hiroshima

You can transfer to a domestic flight to Sendai.

'Tok'yo Station

Youl can take the Toheku Shinkansen (Super Express) far
Sendai.

East Japan Railway Company
h.'rp -/ fwwew jreast.co.jp/e/

Sendai City. |
‘ou can take
w0 JR Sandal z
Alsg the Aifpart 1elay bus and irdins services are
available. Transfer from the relay bus to trains at
Tatekoshi Statior

"SENDAI AHPBRT LINE" (Sendai Airport 1o Sendal
Station via Natori Station) is due to be completed in 20086.

hitp:/ A wwiv. pref mivagi.jp/kutai/ENGLISH/
top-english. htm/

Guam



Buses
from Sendai Station ta the Graduate School of Science ond Foculty of Science
From the bus termingl (Bus stop No. 8) at the JR Sendai Station West Exit.
about & 25 minute ride on the “Acba-dor ' :
Junkan® Get off a1 the "Museum of 2 |
minute ride on the “Aoba-don lehibancho Keiyu KogakubuMiyakyodaiyuki’.
Get off at the'Johokagaku Kenkyuka-mag’ bus stop and It is about & minutes
an fool from the bus stap. The fars is 220 yen for both routes.

_-_C.G_m_f-us_ Map
Groduate Scionl of Science ond Faculry of Science
© Physics and Natural Science @ Physics.

© Museum of Natural Histery @ Lecture Hal

© Earth Sclence © Mathematics
O Administration @ Cafeteria and Shops
© Biology O Library

i |chibancho Keiyl Pobusukoan,
al History' hus stop About a 25

Taxis

from Sendai Station to the Gradate School of Sciznce and Foculty of Science
From the taxi stand in front of Sendal Alrpert, 1 takes about 45 minutes
and costs about B.500 yer From the taxi stand at he JR Sendal Station
Wasl B2l Il takes about 15 minules and costs about 1,500 yan.

Directions 51 ||'[ [ /][]l



Sendai City = — ‘
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Ceantral area of Sendai, viewed from Acbayama

Tne Graduate School of Science and the Faculty of Science
of Tohoku University have a campus in Achayama on the
waslern side of the central urban area of Sendai City

The modern history of Sendal Cily saw its star as he largest
castle lown i northern Japan when Date Masamune
caonstructed a castle in Acbayama in 1801, With a population of
gest city in the Tohoku Region
whiese land ares is equal to one-fifth the national total, and grew
as an acadamic and cultural city centered on Tohoku University
and as an international clly

The city |s surrounded by scanie sites, including Matsushima,
an international slghiseeing spol and one of the "Three Graal
Views of Japan®, M. Zao, famous for spas and sking, and
Minami-Sanriku with & b2autiful na coast. In 1822, Albert Einstein
visited Tohoku Wniversity and took a trip to Matsushima

Itis known thal he said to an accompanying reparter abowt
Matsushima, "Such beadly of naldre can be seen neilher in
picturas by farmous artists norin sophisticated photos. This is the
cenery that moves me the most in my visit to Japan (‘Emsiein
Shock”, lwanami Shoisn)

Yau will enjoy various aspects of research life in
Urban arvironment’, ‘Natural envirenmeant® and  "Cultural
environment' are well harmonlzed [ il

arie million, Sendai is the |

72}

nl"

anclal whars

4

The Starlight Pageant in Degambar Al lhe Tanabata Festival in August,
luminates the wirter night ol Sendal thiz streets of central Sendal are colored
willi decarations on bamboo trees

Harse-riding statue of Date Masamung -
ereciad at tha Sendal Castls Sie 20-30 minuie drive 10 @ hol Spi An hour drive 1o a skl ares

52 Sendai City



Contact Information =—"=—=

~ Graduate School of Science and Faculty of Science
6-3, Aramaki Aoba, Aoba-ku, Sendal, Miyagi 980-8578, Japan
URL : http://www.sci.tohoku.ac.jp/english/

| DIRECT  foiwisian for ternatiena! Researh and Educailonal Goaparciion Gradhiole Schasl of Scienca]
6-3, Aramaki Acba, Aoba-ku, Sendai, Miyagi 980-8578, Japan

Phone : +81-22-795.5829 Facsimile : +81-22-795-5831

E-mail : direct@sci.tohoku.ac.jp

URL : htip://sciserv.sci.tohoku.ac.jp/direct/

Application for Undergraduate Admission

-3, Aramnaki Aoba, Aoba-ku, Sendai, Miyagl 980-8578, Japan

Phone : +81-22-795-6350 Facsimile : +81-22-795-6345

E-mail : sci-kyom@bureou.tohoku.ac.jp

URL : hitp://www.tohoku.ac.jp/english/admissions/undergraduate. himl/

Application for Graduate Admission

8-3, Ararmaki Aoba, Acba-ku, Sendai, Miyagi 980-8578, Japan

Phone : +81-22-795-6351 Facsimile : +81-22.795-6345
E-mail : sciin@bureau.fohoku.ac.jp

URL : http://sciserv.sci.tohoku.ac.jp/direct/new-comer. html/

J:lglpfulﬂeh&ttes

Graduate School of Science and Faculty of Science
» hitp://www.sci.tohoku.ac.jp/english/

Tohoku University
» hitp://www.tohoku.ac.jp/

Center for International Exchange, Tohoku University
» hiip://insc.tohoku.ac.jp/index.html/

Minisiry of Education, Culture, Sports, Science and Tarhnc:lag};I
» http://www.mext.go.jp/english/

Japan Society for Promotion of Science (JSPS) ¥ 3
» hitp://www.jsps.go.jp/english/ ¥
Japan Infernational Science and Technmiogy-,ﬁjﬂj[@?lﬁgji

» htip://www.jistec.or.jp/index_e. html/ Y w5

Ean Information Network
//jin. jeic.or. e/

Miyagi Prefecture F
» hitp://www.pref.miyagi. ;p/ engfrsh/

City of Sendai :
» http://www.city.sendai.jp/index-e. hfmb’ '
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