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Nobuo Hara,
Assoc. Prof.

Advanced Topics in
Algebra B

BEER

Algebraic Geometry of Singularities
BEOBHERE !

The course is intended to present a theory of blowing-up, desingularization, flattening of modules
and positive characteristic methods for singularities on algebraic varieties, especially on algebraic
surfaces.

FBOIERR
BEONB - HEEEETE !

We first overview basics on algebraic geometry and singularity theory. Next we discuss a few topics
choosing from the following items:

1. Blowing-up and flattening of modules

2. Canonical resolution of normal surface double points

3. Artin's theory on rational surface singularities

4 . Resolution of toric singularities

5. Theory of graded rings and weighted blowups

6. Characteristic p method: Tight closure and F-singularities
FREHLUBES
BRI

Based on reports
FDfth :

Wednesday, 10 : 40-12 : 10
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Advanced Topics in | 2% Yohji Akama,
Geometry B 2 B Associate Professor
BEREE
Discrete geometry and applications
BEOEMEHE .
Continuous methods for discrete geometry and applications
SBEORHEBE :

Understanding convex bodies and convex functions

BEORRA - HIECEETE !
Convex functions, convex bodies, polytopes.
Various tilings and related point sets of Euclidean spaces and spheres,
Discrete geometric problems in statistics
The number of connected components (Warren's theorem and Milnor’s theorem)
Various entropy and measure concentration
FRIEBFKUEBEE .
Matousek. Lectures on discrete geometry.
Ziegler. Lectures on Polytopes.
BAEFHE DRSS !
Reports
ZFDfth :
022-795-7708

akama@m.tohoku.ac.jp
Office hour: Wednesday 1700 —

 BERE 4 | EREN- NG| BYRERE R R OE 3
Advanced Topics in | 2% Jun-ichi Segata,
Analysis B 2 BfL Associated Professor
BEER
Fourier and functional analyses with application to partial differential equation
BEOEREHE !

In this course we present several tools needed for solving partial differential equations such as oscillatory
integrals and fixed point theorem. Then we apply those materials to the solvability of partial differential
equation, especially dispersive equations such as Schrodinger or Korteweg-de Vries equations.

FBEOIEBRR !
To understand the connection between Fourier and functional analyses and partial differential equations
through nonlinear dispersive equations.

BEDODAR - HELEETE :
1. Oscillatory integrals
2. Interpolation of operators
3. dispersive estimates
4. fixed point theorem
5. construction of solutions to nonlinear dispersive equations
HREHLUBEZE .
1. T. Cazenave, A. Haraux, “An Introduction to Semilinear Evolution Equations” Oxford Univ Press
2. F.Linares, G. Ponce “Introduction to Nonlinear Dispersive Equations” Springer
3. T. Cazenave “Semilinear Schrodinger Equations” Amer Mathematical Society
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LD NEILLBEF - 5F - 4147 - BFOFAFIZIABLTTANT—EEDOFH
BEORHEEE

1) WEEBERTLETF - 5F - A4 73, RKE) - Bfg - Wil &, JKVEH - ZHX 7 -V TEHZ
'}ﬁ;{wéo INEDFAFIZAZWET B0, BREE L OMEERZFIAY 5 HEICOVTHR
5o
2)MEORKA LB BFOIANTF—EEIIKEINT VDS, BETHEZHA1ZOIIHI ANV F—
DETHRPERME L OMEIEAZ AT A E A O REDFE L FHIZOWTIHHT 5,

FEOEERR

WEFRORT - 5T - A+ 7 - BFDOFAF I 7 ARTAINF—ERICHT 25BN HEREEL 120
ISy EDL) BAKBEEHCLLVHPEMTELI L, 63, BEFPEREZHVWAIIESI 2T

KOBREBETHIENTELIHNITEDBI L,

BEDOANA - HIECEETFTE : i

TN, T < V#EL <4 7 st FERM. BRAXBLZEZHVEEF - 57F - 1400
¥4 F 37 AW GAH)

BREFEov o -EESEE HnBEAOBETFHENE FA)
XBEELS G, THENRINGEZ AW -BEEROETFHEENE (B8)
BREFLUBEE

Bz L
BAESHMRD A E -

LR—MZ& %, A, FH. ABEFNEFNROFHIZOVWTORBERD 5,
FDfth

kawajun@tagen.tohoku.acjp (fI4}). terauchi@tagen.tohoku.acjp (FMH).
arima@tagen.tohoku.acjp (HFE)

 BRMEL MEYH- M| BNSARE | OB B W B
MABHEHE || o ST R #0208 | MABHE GES - TS
A
KRS
EROE M LHE ;

REZETIE. BTFE - BHTERICHAHETABTE — 2 20T L TNESE TERT 5 220 W TR
POBRT D, KBERTF) Y 7O — L N20EBE»SII LT, KEE{LICE T TORY #HH L R
IZ2WT, J]-PARCTOREZEIZENT 5,

FEOREBE :

KIBERRFIMER TOE—L2ERFEEFL, KEE BT AINVF-BFE—L2HVEBRLITS L
TUEZE—2OMYFWFIZOWTOEBELZRD 5,

BEOAR - FELEETFTE !

1. n#gs & Z2odlAi

2. KMERTY Y 7O —0h%

- BT %, ZEERBSRICOVWT
cE—ADOAS - IE - LYWL
- E— 2 DOAREEHIZDONT

3. BFEY—2DZH

4. KBEM#ER] - PARCOHIRK
FREHLVUBESE
BETHMED A -

HEeLAE— MEHIZES
FDfth :




HAUNERE

TH% % 4E @

TRERF IR (P

A E TSR % iﬁ BR Bh Ak (%) | HEEARBEELHEREY Y 5 - (JASRI/SPnng 8)
! AshishChainani ¥8% (%) | B{LZBAR (SPring-8)

B¥ERE . )
MAHMEETYWHEESH Lecture on Strongly

Correlated Electron Systems

BEOBMLHE: \

ﬁﬁﬁ%%%OgﬁéﬁﬁL\$ﬁ?ﬁﬁ¥%&?
HETFHHIEL ZOWRHENDBH SOV TOEY
5o FIS. FLVWEBEEAPHEEEADO Yy Yy 2 2
WCOWTHEENfTODNS, /2, BHBETROHT
b, d fETFRTERTIMALBARL, ZOFRE
HHMEBRS * BRT 5,

We brush up on the basic of strongly correlated
electron systems and learn the experimental
techniques of neutron scattering and photoemission
spectroscopy from the viewpoint of materials
science. Hot topics for new superconductivity and
magnetism will be discussed. Moreover, various
phenomena of d and f electron systems and the
formation mechanism will be introduced.

SBOFLEEIE : ‘

BMAWHEOPOBTHOMBIICB L THME % 5
O, BHBAETFRICBIT 5 BEERCHM 2 E0Y R
BB OWTEET B,

We understand the electron correlation of
condensed matters, especially, the formation
mechanism of superconductivity and magnetism on
strongly correlated electron systems.

BERONE - TACERTE !
1. BT HELOERE

2. WHMEEFROEE

3. ﬁﬁ%%%%kﬁh%(ﬁ?ﬁﬁﬁ% B
HinBnEEr &)

4. %E@ﬁmﬁ&%tﬁ%ﬁkﬁ

S.EEﬁ%blUﬁﬁﬁ%&kﬁﬂtﬁ%ﬁ%

6. MEOBETFIREL BT 5 -0 DERF3:

7. F/ BERYEOREE L BT IRE

8. FEHERLH L VWWEHEROER

1. Fundamentals of neutron scattering

2. Fundamentals of strongly correlated electron
systems

3. Electron correlation and superconductivity

4. Structural and electronic transitions in
materials

5. Electronic properties in localized and itinerant
electronic systems

6. Experimental methods for observation of
electronic states

7. Structure and electronic states in nano
materials

8. Exploratory researches for advanced materials
and phenomena

BRESLUBER
RETEOR % : N
HIE & L RIIC & > THE 75 .

The evaluation is made by attendance and report.

FOAh

| 2w () | ETHE CIR A
BRTEHNER ek w Teh (%
1 B4 LA géﬁ%%ﬁ?wmmg
RE¥ERR
e OB T RZE L BT 3
BEQENEEE

LEABETFHEEIIREROTNA ADLBEE LTEETHLDOA L L TYWHEEZHET S ETHEER
EAPRELTINET, BETIRLERBETEEZAVTE YV 7RALE Y, & HICIIBBIRE OE
BLREMPERIN, BEOI P2 — Y LELNTVWAERFIV 2 — ORI —HTOoHELTY
¥4, —HT. ChETROFSHTHHLEN TR F 5Ly (THz) ERT. HLWEERK
HBOBIRIEA, BETIE THz 2 VWA Lty Y U7, b EEEDTVEST, ZOBFE
AR TIE, PEEZIZLDE L-BERETRERERE 20U TRAREES NTT Wikl # 16
WEZEA 2 & EEKFEREHIE TH 5 IUIERI A, HEBIRTH HELARELE, SO THz PHTEHWT
754 ETAEETHEFE) D HEERERERIZTH 52 REMITEHRECBILEE, £hEho b
o7 2L TYHENZER» SHEER, MEFE SOCEFOMERREE THALTHEEZ T,

SBOREBRE -
P EERE D SVKETF. ACVOHIHE., E5I1I2IEF IAVY I TREROMELIRL C #RT
52T, BETYUMELETEHODENBENZEMBLTDS ),

REOAR - HIECEETE :
BEMOSHERCEL L., RISHHEREPERZT ).

BREBLUSESE
BREIIBICHEE L V. LEIZS U THEMIER 2EAT 5,
RAESE DR % -
HMRESZ LI LR— MK ) EHMET 5.
FDfth :
gErhiER
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L7 RHETIIEAFED D% . . s .

B o T Vit Uoly OFRT ZRPREPOREE LV EELTOET.
FoTwan, SHEERENIAZRECHER: BRERIUSESE:

Y0 L I BRL T b 0BT 5o [RTHRISR] Maks - FHEHR (A

F 7=, BES L OB T V3 SR REEIRE [BELOR TR WIER (Bke®H)
HOEVIIZALEREZED I HITRD B H, FICH “Theory of Resonances -Principles and Applications-"
FREER r—1) Y FEICOWT, FOBEEOLD by V.I Kukulin, V.M. Krasnopol'sky and J. Horacek
EHARNT 5o BEEEXr—) ¥ 7 IBEEEE (Academia/Praha)
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WT, FERELFAFICEEHEMELBIEIZL ]
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m%ﬁﬂ‘@ﬁ%ﬂ?ﬁjﬂ“%ﬁﬂl' | 1 ?% Tnstitut f&uumlr Kernphysik, Johannes
Lecture on Bridging Particle- 1 B Patrick Achenbach(3) | Gutenberg Universit&aumlt Mainz
Matter Hierarchy Science B VI ! <A YIRE RTEBFERT

REERE

Modern Particle Detectors

BEDODBEHEHE .

The course will cover the functioning and operation of modern particle detectors. It will introduce
the experimental techniques used in nuclear, hadronic, and particle physics and photon science, and
describe the layout of modern experiments in these fields.

FEOREBRE

Understand principle of modern particle detectors and learn how they are used in modern nuclear

and particle physics experiment

BREODNE - HEEEETFE -

The lecture treats the interaction of particles with matter, scintillators, the principle of gaseous
track detectors, solid-state ionization counters, calorimetry and detectors for particle identification.
Large detector systems as used at accelerators like the LHC will also be discussed.

BREHLUEBEE

K. Kleinknecht: Detectors for Particle Radiation, Cambridge

C. Grupen: Particle Detectors, Cambridge

W. RLeo: Techniques for Nuclear and Particle Physics Experiments, Springer”

RIEFHMBDAE !

Lecture attendance and essay (& LAR—})
ZOf _

ErhiERL LTH#ET 5,

WERRRAH R oum A5 boans | T
Lecture on Bridging Particle- a . : [ DI sy 1BL B0 0 - 7 X €
le:tcteli'r (Iilﬁaliar?hslglgcience BeI 1 B4z (KarimTrabelsi) &

BEEE .
Flavor Physics

BEOEREHE !

Series of lectures aims at graduate students in particle experiment familiar with the basics of the Standard
Model. We describe flavor physics and the CP violation within the Standard Model, and explain how the
B-factories proved that the Kobayashi-Maskawa mechanism dominates the CP violation observed in meson
decays and the implications of flavor physics for new physics.

$TOBHEEE : , o
To understand the mechanism of CP violation within the framework of the standard model as well as by
new physics and overview the related experimental status and plans.

BEDOARE - HREEEFTTE !
Will cover mostly B, D and tau sectors.
Violation of CP and CKM (theory)
Violation of CP and CKM (experimental)
Numerical and analytical methods of QCD
Flavor physics and New physics
Rare B decays
Mixing and CP violation in charm
Tau physics
Will use slides and projector.

HRBHLVUBES
Not decided yet.
RERMED A !
Attendance and reports.

FOfh :
karim.trabelsi@kek.jp
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| B8

Lecture on Advanced | 2%
Quantum Field Theory | 2 HAL

REER -

Advanced Course of Quantum Field Theory

BEROBHERE

Quantum field theory mainly based on path-integral formalism

FBEOTEER

Understanding the concepts of quantum field theory and applications to particle physics

BEOANA - FIECEETFE :

Quantum mechanics and path integral, quantum field theory and path integral, quantization of gauge
theory, symmetry and its spontaneous breaking, Higgs mechanism, renormalization group, etc.

The audience of this lecture is assumed to have some basic knowledge of quantum field theory in

canonical formalism.

BHERLUEES:

Masahiro Yamaguchi | Department of Physics

BARFHE DA

report

FDfth :

Lecture on Basic 2 %1 Associate Professor L ;
Nuclear Physics 2 B Satoshi Nakamura | DePartment of Physics
BEER -
Introduction to Nuclear Physics
BEOBHEHE .

Modern nuclear physics is study of many-body system interacting by the strong interaction. Based on a picture
which treats a nucleus as multi-quark system or hadronic system, basic introduction to the modern nuclear physics will
be given. Based on the recent experimental techniques and results, it will be discussed how we understand behavior of
materials under extreme conditions like early universe or deep inside of neutron stars
FEOIEBE !

The goal of this lecture is to learn basic concept of modern nuclear physics and recent research techniques.
BEOAR - HiELEETFE

1) What is nuclear physics? Basic terminologies and mass of nucleus
2) Charge symmetry and isospin
3) Electron scattering experiments and charge distribution of nucleus
4 ) Fermi golden rule and Rutherford scattering
5) Mott scattering and form factor
) Rosenbluth formula and size of hadrons
) Electron-nucleus scattering, quasi-elastic scattering, nuclear resonances

8) QCD and Color

9) Baryon and symmetry

10) Nuclear force and nuclear structure

11) Fermi gas model and neutron star

12) Nuclear shell model

13) Hypernuclei

14) Examination
FREHKUBEE .

To be introduced in the course

BHEEHED 5%

Credit will be awarded based on result of final examination and short tests during the course.

i\ o]

Dfth :
nuefat]lambda.phys.tohoku.ac.jp Telephone : 022-795-6453
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L

Lecture on Advanced | 2 % Associate Prof. Department of Physics (Condensed
Condensed Matter Il | 2 Bifir Kazuaki Iwasa Matter Physics -Electronic Properties-)
®EEB -

Condensed Matter Physics by X-ray and Neutron Scattering
BEODEMEHE .

In the field of materials science, x-ray and neutron scattering have been essential techniques to
elucidate microscopic structures of materials, in particular electronic states. The basic theory of
diffraction and scattering will be given at the beginning of this lecture. Then, we will introduce how
x-ray and neutron are provided for the structural studies, and how these techniques are used in
complementary way in the current topics of condensed matter physics.

FEOREER .
Students are expected to get knowledge to select the techniques of structural analysis suitable for
their own subject during Graduate School and to calculate scattering intensities.

BEDOAR - HiEEEETE .

(1) Theory of Diffraction and Scattering, (2) Studies of Materials Structure by Synchrotron X-ray
Scattering, (3) Studies of Magnetism by X-ray Scattering, (4) Studies of Strongly Correlated Electron
Systems by Resonant and Nonresonant X-ray Scattering, (5) What is Neutron for Materials Science?
-Similarity and Difference Compared to X-ray-, (6) Experimental Instruments (Neutron Sources by
Steady Reactors and Accelerators) , (7) Elastic and Inelastic Neutron Scattering, (8) Studies of
Magnetism by Neutron Scattering, (9) Studies of Material Structures by Neutron Scattering
BRESLUBSEE .

No textbook is used, and some references are given during the lecture.

RUBEPEO 3 -

Quality of reports and attendance will be taken into account.

ZOfh :

Lecture on Basic

Material Seionde Prof.Toyota, Naoki

Physics Department

REEB -

Basic Concepts in Solids
BEOBMEBE :

Understandings of fundamental concepts for electrons and then some other elementary excitations in
solids.

FEOHEER

BEDODRB - HIELEETE
This class is open only to foreign students from abroad, therefore expected to be a mini-class.
A seminar style will be taken using frequent discussions among participants.
BHESLVUSEE
Ref: N. Toyota, M. Lang, J. Mueller, Low-Dimensional Molecular Metals, (Series in Solid State Science
154) Springer 2007
BAERHRD A% -
not yet fixed

FDfth :
correspondence : toyota-n@ldp.phys.tohoku.ac.jp
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| BSR-G| HMEAKE | B R B B %

Lecture on Statistical | 1 %# AProf Sumio Ishihara Department of physics

Physics 2 BT Visiting Prof. Tsutomu Momoi | RIKEN
BREE . '
(Ishihara) Introduction of quantum statistical physics ~ (Momoi) Statistical physics in spin system
BEOBHMESE :

(Ishihara) You learn the quantum statistical physics in electron and lattice systems in solid state
physics. Theoretical methods in quantum field theory and many body physics are introduced.

(Momoi) You learn magnetism in solid state spin systems from viewpoint of the quantum theory
and statistical physics. In particular, magnetic frustration in spin system is introduced.

FEOHERR

(Ishihara) Learning of quantum field theory in quantum statistical physics and many body physics.

BEOAR - HECEETFE :

(Ishihara) Introduction of quantum field theory in statistical physics,
Spontaneous symmetry breaking, Green function and many body physics,
Magnetism and transport in correlated electron system

(Momoi) Magnetic interaction and magnetic ordered state,

Spin wave and finite temperature phase transition,
Magnetic state in frustrated spin system

HREBLUEEE !
(Ishihara)

“Quantum field theory in condensed matter physics”
(Nagaosa) Springer

BARSH@E DA !
(Ishihara) Report and attendance
FDh :
BERB S | WEYS M| HUNRRE R B E %
Lecture on Basic Solid 2 %4 . .
State Physics and Statistic | 2 BLfr Naokazu Shibata Department of Physics
BEER
Basic Solid State Physics and Statistical Physics
BEOBMEBE !

This course explains elementary treatments of fundamental theoretical concepts of solids.
Fermi liquid theory, magnetism, superconductivity lie at the heart of solid state physics.
We understand these phenomena based on statistical mechanics and the quantum theory.
SEBOFEERE -
Understanding of basic concepts of solid state physics
BREOANA - FiRELEETFTTE !
1. Electrons in a periodic potential and band structure
2. Quantum theory of the harmonic crystal
3. Fermi liquid theory
4. Magnetism
5. Superconductivity
FREFUEES
Ashcroft, Mermin "Solid State Physics"
BAESHED 5% -

Evaluation of submitted reports and examinations

FOfth -
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‘Eﬁ%ﬂéﬁﬁlv B B @ GE) | KRAZEREREER R

REREE -
I D B B & AR BB

BEROEHEHE :
EMEEFVOEREL 2585, BHOMELEED My 7 A2 R HEEBABR2ZPOICT LD S
FEOIEBR
EREIIOVWTORFOERELEHT S
BEOAR - FELEETE !
WBETE
ERECHHOEBEL ET I
kL DYy #
FRAVRARE/ NV F & PAH
¥R MR
Dy R b
BREBSLVUEESE !
Draine, B. T. 2003 ARAA, 41 241
Henning, T. 2010 ARAA, 48 21
&
BERE DA E -
HELLER—-MZLS
DMt :
EHERICL S,

S B A 1 BRI IESE  AEER | RCEFEY

BEEB -

B THS 2T A O & L

BEOEMEBE -
WAEDRBMEHEDIHREIZ L ) SRITOERK & ELIZoWTHA BN ESRSE O h29H b, 22T
BHEDHEBORERL LoTW AR ZEHHEL., HTOEK L EILIZOWTHIWICHLM ko722 &
PRRICHEBT AL 2HBNE T S,

FROFEBE -

BEOERLE o TWARL Z2WH#ETAZ LT, REABHOTE, B, FRICEYHIENHBHIC
DVWTHEEL, ELRXHREDBHHORFRICOVWTHATL I 2 BT,

BEDOAE - HECEETE -

1. EEFHOBN OMEHHIEE

2. WESRAHRIBEERT Sy 7 h—

3. EHFHDEA OB
DENEFNICETHBREOHFOEME L 7o 53 %2 THAICERZ L. SR WHEZOBERZ L2 —F 5,
EREFLVUEBESE

FRiZH Lo
BAESHED A
FHRIIETHOERIHLHB L OBH TED L, HEBF I —EIIEEEN AL EZHATREET S,
ROWFIZ L o THREZ T 5.
FDfth :

BEES 1022-795-6511 A — )7 FL R : akiyama@astr.tohoku.ac,jp

#EHRA— L ~R—T ! http//www.astr.tohoku.ac.jp/~akiyama/index_Lec_GAL.html
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FHOE OB DR

REOEHEHE .
ERAADENAZENCES - LFAREHMBIL. Th2AVWTFHOMORERBREHT 5,

FBEOEERR
ERAZAOYHBREOEREHZEHET 5,

BEOANR - HELEETFTE !
BRENELEEZUTZ2FEL TS,
0. IXLDIZ FHOELHE
1. BEES D LREBE

2. WHIEH AR COMBRNYHEARE
3. HCEHNEZEoHHER
4. BIEE DR & AL
5. #DIINDFEE
FEOBMEIS L TEBINLHAEDLD 5,
BRIEZEFRUBEE .
EEPIIC, BEH, BREZETT 5.
RAESHEBDAE -
H‘-“ﬁk I/ZR‘_' ]‘o:léo
FDfth :
EHERICE S,

133

Sl TR OER MR | RIpEm

HRR A EE R T

BEEH

W . EERATH? OB SR E
BEOEMERE .

SRR ICH AL, EHRMEEo THEICHBETE S0 T, BEDELHEEFICE OV THIT
DEFZFARDLZENTE S, KEHTIZ, HEROILFEHHFOREBEHEGICE W TH - FEFD
BEERICOWTET S,
2EOREBIE -

BEOAR - HELEETE !

0. LI FmEdEE X

1. EEROEGF L EH%E
BEDEL L iDL EEAL
SRS OHE
SMicBIT AREEYWEOME
ST R DK EFE
. RSB SRI O & #AL
FREBLUEEE

FEEPIC, BH. BRE2ERT S,

BB DA% -

LAR—PMZE B,
FDfh :

SO W
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murcesmt | LY EE W W) | ERXEARY LB 1BNF

2 HAL

e
BRI
BEODH MBS
BARECEORELMWTFEO—OTh 5 BRBHOERI OV TRBLT 5o 372, BUBHD S
5L RIFMAMBIDWT b TRAT 20
FBOIERE
BEOWE - FRCEETE -
1) BURSCEAM : BURCEOER & HEMHR OB
2) BEBMOER . 777 A LHIE, BHEETER, ROBNEL AR
3) ERLEHORM : 77 . ZiER. BRANAE
4) M—FIC X % RAE
5) BaFHahc & % F A
6) VLBI IZ & 5 R&EH

HHESLUBEE !

RAEFHEDAE -

LAR—}
FOfth :

E 2 RK3CEHKIR VLBI 8IAT CAFEBRMTE) 1I2BWT, OF20m 2 WIidOF%10m OB EEREs
AW BEBHER2EETS (SMALEEDOAR),

BRR LR | momEiE | Rxewmo

FEEB -

FHA
BEOBMEHE .

FHBOBR CLEREKRO —BANHBOMBRORENLOAY, RF v F—FEy IV EHAEICOWV
THEHRTH, 1t ARY—THELTHINFZETHERT LD, BRKIEICEERBEZ T —N—352
ERFIRE LTCEDET, COREHEMLAI ZTRBELTLIZIV, #ETEGIZL-TIE, 1 V7L —
YavEFVIIOWTHEZRT I LILERA,

FBOREBE .

AY v F =Ry INVFEHGBGOERZTHENRICESTEREE2EH» L THEERBICBHETEL L1
AT LR HEICERT 5.

BEOAR - FiEEEETFE .

CEERE A W) — < ST AR - SRR L AR AR R CFWENGEROXROERE
HFyr R RKV7 R AR E T A VY2 £ R cBN—F YV T —H—
A M)y 7ICEB5—KEFFHEORER 7)) — FerEREROER - Pt ER EIEERED
B EER cFEHOBE (Za2— M) OBEHH SO - BITESE - FEORIN LD - 2HOD
RRAEDERK)

FREHFLUEEZE:

YavvE (ZHEE - TREOR) M RARIXFI Y -X1 - 1%
Al DA%

LAR—}

ZFDfth :
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RAEHHIZENE R Wil B #R

=
Tt & ARIHROM R HE & RAFBN B O
BEODEHEHE .
RXEMRDOFEOREN LEBRERICES T TOREZERT 5, FRICEMARN 28 OBH & Bl
BEZELT, BEORBOBFEE S - HIFICHTHE4 2EM2BBEL, SHIES  HERZEDS
BT, BT HEDMERT 5, ERANFTIIBMRKROBY TH S,
. B ONFZE L BN E OBE
. BEGE L BNEEOELREE
. REOHS S L RHBER
. BERIROBH O R
. BFER
. ELZRHAR
. AKIRE AT
. Il bu=s R
FBOBHERR
BEONA - HELEETE :
BRELLUBEE
Electronic Imaging in Astronomy: Detectors and Instrumentation (Ian S. McLean)
BAEFTE DA -
CEERRIC & 2 BB (FE)
D :

NSO W~

23 M B BE | R

2By

R BRIOK B R T

X8 -
MR GWHEENRD (Fiw)

BEOEHMEHE !
B —X_A, BEHV VX, FHYA 7 0EERBE 2 L0820 FHOEL L EEDTRK © HFT
572D DHEBEB 22, B ETOFHRICOVWTOMEB2MHTS

FEOEERR
BB FEROMIEICLE L EROEROER

REOAR - FEREEETE !
T A D FEA 7 B
BRI B < 1 B D B R RO R
TR D DR L BB
FHYA 7 DEERBS

HEEBLUBESE
Fiim I —FHOENL (O —-XHROKRIXE HAFFamtt)

BREHE DA
LFE— b

T O :
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Masayuki Akiyama

/ Associate Professor Astronomical Institute

Galactic Astronomy

BEEH -

Formation and evolution of galaxies revealed by observational approach
BEOBMEME !

Recent observations with large ground-based / space telescopes revealed various aspects of
formation and evolution of galaxies. In this lecture, by reading fundamental science papers, understand
the formation and evolution of galaxies revealed by observational approach.

FEOIEBE:
By reading science papers, understand the method of observational astronomy, technologies of

observations, and physical properties revealed by the observations. Understand the current limit of
observational approach to formation and evolution of galaxies.

BEOANE - HELEETFE :
By reading science papers selected systematically, review the entire field of observational approach
to formation and evolution of galaxies.

BFHERKUEES

BHRFHEDFE -
Every attendee needs to read one of the selected papers and make presentation on the paper. The
score will be determined by the presentation.

FDfMh :
Monday, 2 nd
Phone: 022-795-6511 E-mail: akiyama@astr.tohoku.ac.jp
Homepage: http://www.astr.tohoku.ac.jp/~akiyama/index_Lec_GAL.html
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BEOBMHEEE
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SEOTEEE -

BRIEIL 7 ShEOREBICES WEEFLOMEL RETE SENEES
BEONE - HiELEEDE :

HUEETE BB LISHO#EROR, FIBOTU 77 IV FERIZL VEBRNREMZE)
EAMER, GBIk, REFHEHOBUEE TS VKREOBIR L REL R 5,

HRIEFLUEBESE .
HEOBIIL I AZEAT 5,

BAETHMAED A
HEOZHELLR- ML,

FDfth :
F74ATT7— YEAB AS195E (AIF) (KBEHI1SKEA H17H)
WHE AR A6255%E (W) (KHEEHISR A 5 17k)
WHEAM A7I135ZE (FH) (S&BEHI15KD 5 17H)

Advanced Lecture on | 1 8 ProfNorihito Umino
Solid Earth PhysicII - o B A Prof Junichi Nakajima | Department of Geophysics
Bk IR R T L Visiting ProfS. H. Kirby
EEB
Solid Earth Physics
BREODBHEHE :

Recent topics on solid earth science.
1. Seismotectonics
2. Plate subduction and arc magmatism
3. Water circulation in the earth
4 . Other new topics

FEOIEBR :
BEORE - FiEEEETFE !
Recent new topics on seismogenesis, subduction zone processes, and water circulation in the mantle
will be presented.
BREHLUEBES .
Original texts will be prepared.
BAEE MDA X -
Class participation and submitted reports.
FDfth :

Norihito Umino & Junichi Nakajima
(Research Center for Prediction of Earthquakes and Volcanic Eruptions, phone : 022 — 225 — 1950)
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Advaﬁgé;i Le;:fure on” 1 é%‘
Solar System Physics * 2 Bfy
NGRS !

Al

-y Planetary Plasma and Atmospheric
Prof. Shoichi Okano Research Center

REER .

Physical interpretation of interesting phenomena in the solar system and basic physics that needed
to understand them.

BEOEHHEHE !

In the latter half of 20™ century, science of the solar system became to be based on observation data
obtained with spacecraft mission and sophisticated ground-based observation. With this background,
we will study interesting phenomena taking place in the solar system along with basic physics which is
needed to understand observed facts.

FEOREERE .

We aim to have a capability that enables us to understand physics to explain variety of phenomena

in the solar system.

BEOAR - HEEEETE !

Physical interpretation on a single phenomenon in the solar system will be studied in one time
lecture, and the theme will be changing.
BREHFLUBEE !

Books for reference will be introduced at the class. Some materials will be provided and we will not
use a fixed textbook.
BIEFHMBDAE -

Attendance, submission of reports, and activity on discussion at the class will be considered for
evaluation.
FDfth :

Tel : 022-795-6367, Fax : 022—795 - 6406

e-mail : okano@pparc.gp.tohoku.ac.jp

Proi TaW,Ono ' uate School o
Advanced Space A, Prof. Atsushi Kumamoto Planetary Plasma and Atmospheric Research Center

i A, Prof, Hiroaki Misawa Planetary Plasma and Atmospheric Research Center
Plasma Physics I Adjunct Lecturer Walter Wlodek Kofman | Centre National de la Recherche Scientifique (CNRS), France
BEEE _
Advanced Space Plasma Physics
BEOBHEHE !

Due to significant expansion of the geophysics in the last century, the space plasma physics became to be one of the
major scientific interest of our planet. This lecture on the space plasma physics introduces basic physical processes of
the space plasma surrounding the Earth and planets in the solar system. It treats elementary equations of plasma
particles and fields, and examples of observation results. It starts from the equation of motion of charged particles on
the electromagnetic field, and expands to description of electron and ion plasma waves and wave-particle interactions
observed in the ionosphere, plasmasphere, and magnetosphere by using spacecraft and remote sensing.

FBOEERR :

The goal of the lecture is to obtain understanding of basic plasma physics and measurement method of space plasma.

BEOAR - ﬁ,ftu"‘?’i

Contents: . Definition of plasma and the condition

2. Basic parameter of plasma and the physical description
3. Debye Shielding
4. Langmuir characteristic
5. Observation of plasma waves
6. Density and temperature of plasma
7. Direct (in-situ) observation and remote sensing
Method: Weekly lecture and intensive lecture (3 days)
BFRESLUBEE
Original text is prepared.
Bibliography:
T.H. Stix “Waves in Plasma”

F.F. Chen “Introduction to Plasma Physics” )

W. Baumjohann and R.A. Truemann “Basic Space Plasma Physics”

R.A. Truemann and W. Baumjohann “Advanced Space Plasma Physic
RHEEHE D F5% o

Achievement is evaluated by taking into account attendance and reports.
ZOfh _

E-mail: ono @ stpp.gp.tohoku.ac.jp
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128 Weiming Sha,

Advanced Meteorology o Bifr Associate Professor Department of Geophysics

®EEE
Numerical Methods for Meteorology

BEOEMNEHE !

Most of the problems under investigation in the atmospheric science involve fluid systems with rotation and
stratification. The equations governing these fluids are often nonlinear, and their solutions have to be obtained
by solving the equations with appropriate numerical methods. The lecture provides an introduction to the
numerical methods by reading the following textbooks. Throughout the lecture, focus is on various temporal
and spatial differential schemes used to the partial differential equations governing the atmospheric fluid. Also
included are discussions on issues of the numerical instability and initial-boundary condition problems.
Numerical examples are learned to establish a link between the computational techniques and the
meteorological dynamics.

Keywords :

Rotating and stratified fluids, Meteorological Dynamics, Computational fluid dynamics, ordinary and partial
differential equations, Temporal and spatial differential scheme, Numerical instability

FBROREBR
BREODAR - HIELEETE !
HREHLUEBESE .
1. Numerical Methods for Wave Equations in Geophysical Fluid Dynamics, Dale R.Durran,1999Springer.

2. Computational Methods for Fluid Dynamics, Joel H.Ferziger and Milovan Peric,1997Springer.
3. Numerical Heat Transfer and Fluid Flow, Suhas V. Patanker, 1980 Hemisphere Publishing Corporation.

BAEHED A E -
Presentation, Report and Class Participation

F DAt :
Tel.: 022-795-5783 E-mail:sha@wind.gp.tohoku.ac.jp

BENES |WEEN M| HUMARE | KM R W & %
Advanced Lecture on AirSealand | 2 %#HA Professor .
Interaction in the Coastal Zone | 2 BA{Z Hiroshi Kawamura Department of Geophysics
BEEE -
Advanced Lecture on Air-Sea-Land Interaction in Coastal Zone
BEOEMEBE !

Sea, land and atmosphere around a coast line form a coastal zone, where flows of air and sea water
intricately interact with each other. Their variability is characterized by smaller temporal/spatial
scales. In order to capture their real conditions, we need suitable observing methods with high
resolutions. In this class, advanced knowledge on air-sea-land interaction in the coastal zone and its
physical mechanisms are lectured.

FEOIEBRE

The ongoing global warming has a large impact against the coastal zone, where population density is
extremely high. In this lecture, students acquire systematic knowledge of advanced science on
interaction between fluids (air and sea water) and land (bottom boundary).

BEONA - HIEEEETE -
Contents are;
1. Coastal zone - Earth environment change - Science/Technology
. High-resolution marine meteorology - Surface winds and coastal zone
. High-resolution marine meteorology - Sea surface temperature
. Large rivers and coastal zone - Asian challenge
. Coastal circulation and upwelling
. Numerical forecasting in coastal zone

HRESLUBEZE .

No text. PPT printouts are distributed in the class
BHRFEED A

Attendance rate

FDfth :

U WN
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Advanced Physical | pasgy ProfKimio Hanawa

Oceanograph g A Prof.Toshio Suga | Department of Geophysics
GRS ) | 2B AProf Shoichi Kizu
HEER

Advanced Physical Oceanography (5C¥i g EY )
BEODEMEHE :

Learning and discussing dynamics of the ocean circulation and its role in the climate system by

reading a textbook (as listed below) by turns.

FEOEEBR

BREOANR - HECEETFE

Method: Reading selected chapters of the textbook around the class.

Chapter 3: Ocean currents

Chapter 4: The North Atlantic Gyre

Chapter 5: Other major current system

Chapter 6: Global fluxes and the deep circulation

BREBLUEEE !

Textbook: Ocean Circulation ( 2nd Edition) : The open university, 286pp, 2001.

FAERFHE D% -

Evaluation: The credit will be granted upon presentations, reports, and participation.

FOfth :

Contact information: Email: hanawa@pol.gp.tohoku.ac.jp, suga@pol.gp.tohoku.ac.jp
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LTEELRAZREZLTVREEZONT VD, HE, CNOOEEOEGH. HiEs X OIS 2RI I
AL, BEE, BEAS. EROMBRIEEOMEE SEMICHATESL X )T ko T, FEHRTIE, ARNZ
BEDOEK., BEBLIUREGEZBANL., ZO—BFNEERLUSBBICETIEREZEL T, BT L LToBBH4ET
FbEE I L TEBESR PO RIZTIERILB L UREHROREZES,

SEOIEBRE - ) i
CRENLEBIAZBLOZ VY LMEEWH, WL OhDF L TOBBEREKL O ICHEEBEL, /-
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C SRR LBEAPUETREEEN EOL S WEEHEL, EOXSXEHTINEMY . COMBEREICL
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- BRAE - BRAMUETESERGOLEIIOVWT, REOESFOMELXMY., ZOHFMEHEMTEL LIRS,

BEOANE - HECEETE :
1 H : ARERSEERDILF DR
23 B - SEAM4RTECEEORMALS
RABHBLIUATA FICOW TR L AP HIEEEED S,

FHRESLUBES .
BichlL, 7YY b2EMAL. TNICH- THREEZTTIH
RAEFHEDFE -
LR—P, T APBLOHBEIZL YT %,
FOfh -

BEES © 022-795-6539
A—)NL7 FL R ! tobita@m.tohoku.ac.jp

#is ‘
s | LRI
R
LRI
BEOBHLHE

14> - TR D B AVHLE ORRE L IOV THENT 2,

(1) £ 5> - 5 FRMAK O RET L AL : 4 4 > - 5 T RilkE BOREIE L RINELIC X U IR
¥ Bk Y F— D ERE LIS, (2) RES TR S A RIRIYE | 5 TR BT 2 SUSH 0%
RORMAEICBI B4 T > - PTRMEFHEE. 3) A X DFHLEE F ) IS8 © RETBIICHT
B S RETMEO LR & IR UM F ) RSH 05 F B RS B
FBOPHEEE:

1) A4 - BTFRMICBT 28 A, BN, HEERECOVCERT 5,

2) BETHHICEES 2 BEAH D VTR 5.

BEORE - FHROEETE :

TV > b & B L CEET 5.

BREBLUBEE !
sEL

T)§§§ﬁ WE (HTFRBALZE-BHTF~OT 70 —F). =4 ME. 19974 (ISBN 4.7827-
2) HARLZESAEAREEELEIRES W, [EARBREREEILSEERE], L¥E A, 20034 (ISBN 4
-7598-0925- 2 )
BAESHE DA% -
HE, LR—1, RBRIZK - TEHlT %,
ZFDfth :
teramae@m.tohoku.ac.jp
nishi@m.tohoku.ac.jp
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Advanced Inorganic

Chemi m
e R )

Professor Masahiro
Yamashita

Coordination Chemistry laboratory

BXEE

Inorganic Chemistry (1)
BEOEHBEHE !

There are two topics. The purpose is to understand the Inorganic Chemistry and Solid State
Chemistry.

1) Inorganic Chemistry (Periodic Tables, Inorganic Compounds)

2) Solid State Chemistry (Nano-Sciences of Advanced Metal Complexes)
FBOIEBR !

The purpose is to understand the Inorganic Chemistry and Solid State Chemistry.
BEOAR - HIEEEETE !

I will give lectures about two topics.

In every lecture, your have small examinations to check the understanding the concept.

BREFLUEEE .
no

RSB DAE -
Small Examinations

FEDfth :
Friday, The 5th class

‘ Advanced Inorganic
Chemistry IV
(Ferm R LSRR IV)

Professor Masahiro

Yamashita Coordination Chemistry Laboratory

®EEA
Inorganic Chemistry (1)

BEODEHEME :
There are two topics. The purpose is to understand the Inorganic Chemistry and Solid State
Chemistry.

FBOIEBR

The purpose is to understand the INorganic Chemistry and Solid State Chemistry.
BEOAR - HIEEEETE !

I will give lectures about two topics.

In every lecture, you have small examinations to check your understanding the concept.
BREHFLUEEE

No
FAREHMBD A !

Small Examinations

FDAth :
Friday, The 5th class
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Advanced Organic

Chemistry 1T Shintaro ISHIDA | Department of Chemistry
(GemA R b ) :
BxER
Synthetic and Structural Organic Chemistry
BEOBMEHE !

Topics include fundamental transformation and structure of organic compounds, selectivity in
reactions.

FEOIEBE -
At the end of the course, students are expected to know the fundamental techniques and basic
principles of organic transformation.

BEOAR - HEEEETTE !
1. Organic transformation and structural organic chemistry
2. Selectivity in organic reactions

BHEFLVUBEE .
BHREHMEDF %
Reports and examination

F DAt :
Chemistry Building B, 2 F, Lecture room 3

Advanced Orgamc

Shintaro ISHIDA Department of Chemistry
BRI T) s
BEEH
Synthetic and Structural Organic Chemistry
BEOEREHE !

Topics include fundamental transformation and structure of organic compounds, selectivity in
reactions.
FEOIERR -

At the end of the course, students are expected to know the fundamental techniques and basic
principles of organic transformation.
BEONA - HIELEETE !

1. Organic transformation and structural organic chemistry

2. Selectivity in organic reactions

BFREHLVUBEE .
RARFHMEDAE -
Reports and examination

FDfth :
Chemistry Building B, 2 F, Lecture room 3
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BRH B4 | WM MU BALNARS R B OE %

Advanced Physical
Chemistry I ;i?; Prof. Akihiro Morita | Computational Molecular Science
e b Em ) _

BEER

Fundamentals and Application of Physical Chemistry
BEOEMEHE :

Understanding thermodynamic properties of materials from microscopic approach.
FEOREER :

understand basic concepts of thermodynamic laws

statistical approach to thermodynamic properties

BEDODAR - FIEEEETE :

intermolecular interactions and related properties of gases

statistical ensembles, partition function, Boltzmann factor

first, second and third thermodynamics laws

free energy and equilibrium properties
BRESLUEEE

D. A. McQuarrie and J. D. Simon "Physical Chemistry: A molecular approach”" (University Science
Books)

BAERHME DA -
by examination and submitted reports
FDfth :
BENE A | BESN-BE| HMEKE | OB OB B B S
A e | 2% Hirohiko K D t of Chemi
emis irohiko Kono epartment of Chemist:
GRS | 2B ey
BEER
Quntum Chemistry: From Basics to Applications
BREOBMEBE .

The purpose of this course is to learn the basics of qunatum chemistry and its applications. The
electronic structures and related properties of molecules are discussed.
FEOREBR :

At the end of this course, it is expected that students can understand the static and dynamical
properties of molecules on the basis of quantum chemistry.

BREORE - FIECEETFE -

Lectures, exercise, and reports of the following subjects:

1. Introduction to quantum theory

2. Molecular orbital theory and computational chemistry

3. Molecular spectroscopy

4 . Excited state dynamics
BREHIUBESE

Handouts will be distributed.

Reference book: Physical Chemistry by McQuarrie and Simon (University Science Books)
BAESFE DA% -

Examination (30%), report (30%) and class participation (40%).
FDfth :
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Gerald G. Marten 2001. Human Ecology: Basic Concepts for Sustainable Development. London:
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Lance H. Gunderson and C.S. Holling eds., 2002. Panarchy: Understanding Transformations in Human
and Natural Systems. Washington: Island Press.

Fikret Berkes, Johan Colding and Carl Folke eds., 2003. Navigating Social-Ecological Systems:
Building Resilience for Complexity and Change. Cambridge: Cambridge University Press.
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Geography of Japan

LB LE :

Understand geographical phenomenon, concepts and key terms in both English and Japanese
through reading a textbook on Geography of Japan. Intended as a first step to reading Japanese
literature in geography for overseas students.
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* Read Japanese literature on geography, understanding the geographical background of the region

in question
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Students will summarize and present the allocated chapters from the textbook below, while Japanese
equivalent to the phenomenon, concepts and key terms are discussed during the class.
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Rock and Mineral

Science TI Prof Takeshi Kakegawa | Graduate School of Science

BEEE
Rock and Mineral Science II

BEOBMEHE !
This lecture will cover fundamentals of stable isotope geochemistry and its application to the ore
gensis. Geological background is not necessary to register this class.

FEOREBR :
BEOAR - FRLEETE :
(1) General Concept for the stable isotopes, (2) stable isotopes of H2 O, (3) stable isotopes for

CO2 (4) Stable isotopes for S, (5) kinetic isotope fractionation vs. equilibrium isotope fractionation,

(6) application of stable isotope geochemistry to ore genesis 1 (syubmarine hydrothermal deposits
etc.) (7) application off stable isotope geochemistry to ore genesis 2 (diamond, carbonatite and
skarn) , (8) application of stable isotope geochemistry to genesis of oil and natural gas.
BRESLUEEE '

hand outs will be prepared
BiES @A E -

attending points and term papers
FDfth :

kakegawa@m.tohoku.ac,jp

TR

"~ Origin of the Earth
and Life I
(BARFEARR SRR

BEEE
Origin of the Earth and Life 1
BEOBMERE !

Problem of the origin of life is reviewed in this lecture.
FBOREBRE -

BEDOARA - HERLEETE !

(1) Origin and age of the Earth, (2) Origin of the atmosphere and hydrosphere, (3) Origin of
the continents, (4 ) Classic theory for the origin of life (Oparine-Urey-Miller) ,

(5) Submarine hydrothermal theory, (6) Evidence for the earliest life, (7) Cyanobacteria-oxygen
generation, (8) Banded iron formation and ancient ocean chemistry, (9) Snowball Earth-global
glaciation
BRIEFKUEBESE .

Handouts will be prepared.
BHRFHED S E !

Attending points and term papers
FEDfh :

kakegawa@m.tohoku.ac.jp
X ZOMH IERBSMARTREERZERE T,
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 Bx®BE&® W i | BUBARE | B R B B %
Ong;g é)ﬁ?ee l]%arth AssocProf Dept. Earth and Planetary Material
(HBREAHRIEST) Michihiko NAKAMURA | Sciences

REER ) 06. Introduction to Volcanology:
Introduction to Earth and Planetary Science Shape and structure of volcanoes, eruptive materials,

BEOENCIEE mechanisms of volcanic eruptions, volcanic hazards

This is an introductory geology program to understand
the Earth dynamics. The constituents of the Earth
(minerals and rocks, and their geochemical roles) will be
taught, and the structure of the Earth and driving forces
for the Earth dynamics (volcanic activities, earthquake,
hot spring activities) will be discussed.

A short field trip around Tohoku Univ., a university
museum tour, and an ultra high-pressure laboratory tour
are planned. It will be also discussed how life was
flourished in the early Earth and how they co-evolved
with the Earth.

FEBOXERR :

BEONA - HELEETE

01. Big picture of the Earth

Surface Topography & Internal Structure of the Earth

Plate Tectonics - Today’s Paradigm

02 Geological Histry of the Earth

03. Minerals and Rocks1:

Chemistry and framework of some basic rock-forming
minerals

Introductory crystallography

04. Minerals and Rocks 2:

Introduction to petrology:

Origin and classification of Igneous, sedimentary &
metamorphic rock

05. Minerals and rocks 3

Univ. museum tour

07. Short filed trip around Tohoku Univ.

Sampling of beta-Quartz crystals from pyroclastic
deposits

An outcrop of shell-fossil layer and unconformity

08. Some Basic Concepts in Igneous Petrology and
Geochemistry

09 General Geochemistry

10. Diamonds, kimberlites and mantle xenoliths

11. Deep structure of the Earth

12. How to simulate the Earth: Introduction to the
experimental petrology

Ultra high-pressure lab. tour (@Aobayama Campus)

13. Volatiles in the Earth's interior

14. Origin and Evolution of Life
BREBHLUBEE .

The following textbook will be used as a reference;

The dynamic Earth: An Introduction to Physical
Geology 4 th ed.

Skinner, Bj., and Porter, S.C.

Wiley, NewYork, 1999
RAESHED A

attendance, report, discussion in the classes

F0fth

BEymoMe | HUBRAKE | B R B B %
i . 1488 Prof. .
TA=VFHL VAT 1 By Takeshi Kakegawa Graduate School of Science
BERERB .
Field Science I
BREOEMEHE .

This is the advanced field exercise course only for foreign students. Some knowledges for
mineralogies and petrologies are pre-requisite for taking this course. The schedule is announced later.

Please consult to instructors before your registration.

HBOFEEIE

BEOAR - FIREEETE -

General knowledge of geology is required to take this course. One week intensive course, staying in
local towns in Kanto-Tohoku-Hokkaido areas. Instructors will arrange accommodations and
transportation. Please be aware that fees of accommodations and meals will be charged to all attendees.

BRERLUEEE:

RIEFTE DA S ¢
Attending points and report
FDfth :
kakegawa@m.tohoku.ac.jp
Only for IGPAS student
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2 %M Prof.

1 Bfr Takeshi Kakegawa Graduate School of Science

VAR 2 S|

BEER .
Field Science 2

BEOEHHERE !

This is the one week fied excursion course. This course will be done jointly with undergraduate
course. Advanced knowledge for the geology is required to attend this course. Costs for housing and
foods during this trip need to be covered by your own reposnsiblity. Only geosciemce major graduate
students from foreig country can register this course.

FBOBGERE

BEOAE - FIEEEETFE !
We stay at local towns in Tohoku-Hokaido areas for one week during regular semester. Costs for
travel will not be covered by university and should be done by your own responsibility.

BREHSUEEE !

BAESHBDFE
Attending points are important.
FDfth :
kakegawa@m.tohoku.ac.jp
Only for foreign students

12248 A Prof.

Geography 2 Bifr Yuzuru Isoda Graduate School of Science
BEER
Geography of Japan
BEOBHERE !

Understand geographical phenomenon, concepts and key terms in both English and Japanese
through reading a textbook on Geography of Japan. Intended as a first step to reading Japanese
literatuye in geography for overseas students. ) )

EMEEICE > TRERMTSH S L BbNs HAMEL KRB TEY, BBENLBS, Ba, HMEEL

L HARFEOMA CHET 5, KFET, HABEL AL ZRATL-00E LT 5,
FEOIEBRE !

o Rea;i Japanese literature on geography, understanding the geographical background of the region
In question

- MBENHREZEFECTRHE, WXPRETS
BEOAR - HFELEETE :

Students will summarize and present the allocated chapters from the textbook below, while Japanese
equivalent to the phenomenon, concepts and key terms are discussed during the class.

EEOHAMEEOBRELHHELTEY - BERL, 3R - Be - EMAFL AR CEATIHEIC?
WTC, 75 ATHHZT 5,
ﬂg%ibéﬁ?éﬁ%%% ﬁ 5 - AT I B

Al - =R B 2009 “Discovering Japan: a New Regional Geography”, 7 E & &
(purchase not mandatory. A IZIEE)
RETAD %
HE (EH - %BE) 100%

Z0fh :
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E '_'—C‘ o
SBOIEEE:

MAERBRRLHIBNANRRZITZD LT B, HRISENTE 28N 2 FI124417 5,

BEONE - HEEEETFE :
SO L BFZEDRFE

BREHLUBESE !

RSO AE -
LR—PMERRIZH LD,
FOfth
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EENEA [ WWYM- NG| BURARE | 0K B B & %
1258 ' .
B}Er e H s o Bify L #HT 4R | BENER
DRE - FiEEEETE !
H%’E‘EE/T vavER MNFEOREH  (How to gﬁ'l‘%%)’('é‘;ﬁ?uﬁb HELTLEEn, T

organize smentlﬁc exhibitions)

e 30)=|

1#h
$%i*®%k&;%ﬁéﬁé
%karﬂ%wﬁﬁﬁjéﬁb
vav - AFNVOBEFEELET. 1l
KETHTVWETH, LELZORLTERTHTVEITO
T\Q%EOﬁu%®a$LMT<#éw

This course of presentation skills in science invites
students to learn how to plan scientific events or
write scientific explanations in the Sendai City
Observatory. It is conducted in Japanese with English
explanations/short summary if necessary.
Participation of international students is welcome!
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Students are to submit a proposal of a scientific
event or write scientific notes of the exhibitions of
the observatory as the course project report either
in English or in Japanese. Staff members of the
observatory may pick up excellent proposals to
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Studoents are to visit the Sendai City Observatory
in Saturday afternoon (date and time are to be
announced)
1n May une 201
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Reports in English will get bonus points.
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Department of Geophysics

groiﬁl E‘ﬁikbezlinl_dKIwamoto
ol shi Kawamura Department of Chemistry
Prof. Yasuhiro Sakemi Department of Physics
. . . 2 %18 Prof. Fuminori Misaizu Department of Chemistry
Frontiers in Science I Prof. Reiko Miyaoka Department of Mathematics

2 Bfy

Associate Prof. Sumio Ishihara
Associate Prof, Yuzuru Iscda

Department of Physics
Department of Earth Science

Prof. Masashi Chiba Department of Astronomy

Associate Prof. Toshio Suga | Department of Geophysics
ﬁﬁﬁﬁ.i . . .have been investigated in detail both experimentally and theoretically
Frontiers in Science in .the past three decades. The lecture covers the recent progress in
BEOBEHEEE this field, for example, size selection, geometrical structures, electronic

This is a course introducing recent topics in various areas of
science. Lectures are given by 9 faculty members from all the
departments (Mathematics, Physics, Astronomy. Geophysics.
Chemistry, and Earth Sciences) in Graduate School of Science. Each
faculty member discusses up-to-date topics in his specialty. The
lectures are prepared for non-experts and thus this course is an
outstanding opportunity to obtain familiarity with areas other than
the students’ specialties. The class meets every Wednesday, 4:20 -
5:50 pm and each faculty member lectures in the week according to
the schedule listed below.

FBOIEERF

### Schedule ##4#

Below is a list of dates when the class will meet and the names of
respective lecturers.

Oct5 Guidance, Chemistry ~ Prof. Takeaki Iwamoto

Oct.12  Geophysics Prof. Hiroshi Kawamura
Oct.19 Physics Prof. Yasuhiro Sakemi

Oct26 Chemistry Prof. Fuminori Misaizu

Nov.2  Mathematics Prof. Reiko Miyaoka

Nov9  Mathematics Prof. Reiko Miyaoka

Nov.16 Physics Associate Prof. Sumio Ishihara
Nol30  Geography Associate Prof. Yuzuru Isoda
Dec7  Astronomy Prof. Masashi Chiba

Dec.14 Geophysics Associate Prof. Toshio Suga

BEORNE - HEEEETE !

Date: October 5, 2011

Lecturer: Takeaki Iwamoto, Professor in Chemistry

Title: Organosilicon Chemistry

Abstract: Although both carbon and silicon are members of
group- 14 element in the periodic table, silicon compounds often show
unique structure and reactivity that are considerably different from
those of carbon-based organic compounds. Organosilicon compounds
having artificial silicon-carbon bonds have been extensively studied
and applied as functional materials such as silicone, polysilanes,
carbosilanes, siloles, etc. I will introduce the fundamental chemistry of
organosilicon compounds and recent topics in organosilicon chemistry.

Date: October 12, 2011

Lecturer: Hiroshi Kawamura, Professor in Geophysics

Title: Introduction to Satellite Oceanography

Abstract: A new science of oceanography and marine meteorology
has been developed since around 1980, which is named “Satellite
Oceanography”. Advanced visible, infrared and microwave sensors on
board various satellites have been providing high-resolution information
of the open/coastal oceans. In this lecture, I will introduce the present
status of satellite oceanography, which is based on Oceanography,
Marine Meteorology, Remote Sensing Technology and Information
Science. A variety of scientific achievements reveals new features of
oceans, which demonstrates that Satellite-based Oceanography has
high potential in detecting/understanding the ongoing Earth
environment change.

Date: October 19, 2011

Lecturer: Yasuhiro Sakemi, Professor in Physics

Title: Fundamental Symmetry in Particle Physics

Abstract: To explore the mechanism responsible for the generation
of observed matter-antimatter asymmetry in the Universe, the
research on fundamental symmetry violations and various fundamental
interactions using the laser cooled and trapped atoms is being
promoted. In this lecture, we discuss how the matter-antimatter
-asymmetry will be understood through the laboratory experiments
which search for symmetry violations in the elementary particles such
as quarks and leptons.

Date: October 26, 2011

Lecturer: Fuminori Misaizu, Professor in Chemistry

Title: Physical Chemistry of Atomic and Molecular Clusters

Abstract: Clusters are aggregates of two to several hundreds of
atoms or molecules, and they consist of a new characteristic phase
between gas and condensed phases. Physics and chemistry of clusters

states, and chemical reactions of clusters

Dates: November 2 and 9, 2011

Lecturer: Reiko Miyaoka, Professor in Mathematics

Title: Poincare Conjecture

Abstract: The Poincare conjecture, a longstanding conjecture in
topology has been solved by Perelman, the Russian geometer. The idea
is to make the space simpler by some deformation, and obtain a
fundamental piece. We will give an intuitive introduction of the theory
and related topics.

Date: November 16, 2011

Lecturer: Sumio Ishihara, Associate Professor in Physics

Title: Superconductivity

Abstract: Superconductivity is one of the most exotic phenomena
in modern condensed matter physics. I will introduce fundamental
physics and microscopic mechanism of superconductivity. Recent
topics in research on superconductivity are also discussed.

Date: November 30, 2011

Lecturer: Yuzuru Isoda, Associate Professor in Geography

Title: Monitoring Land Use Change in Environmental Research

Abstract: Identifying land use and monitoring land use changes are
essential in environmental research. For monitoring land use changes
for the last several decades, satellite images have become important
data sources, available since the 1970s. The lecture describes how land
use identification is done with remote sensing, and addresses problems
associated with monitoring land use changes. Then it discusses various
methods to observe land use changes.

Date: December 7, 2011

Lecturer: Masashi Chiba, Professor in Astronomy

Title: Galactic Archaeology

Abstract: I present here the recent progress in our understanding
of the formation of the Milky Way and other Local Group galaxies
through their resolved old stars. Such stars provide us with fossil
records of galaxy formation since their chemical abundances and
kinematics reflect the early chemical and dynamical evolution of a
galaxy more than ten billion years ago. Special attention will be paid to
if the Cold Dark Matter theory as a current theoretical paradigm is
able to reproduce recently accumulated data sets of fossil stars as
provided by several surveys.

Date: December 14, 2011

Lecturer: Toshio Suga, Associate Professor in Geophysics

Title: Oceans and Climate: Advances in in-situ Global Ocean
Observing System

Abstract: The oceans play essential roles in the climate system.
The oceans store, redistribute, and release various properties such as
heat, freshwater, and carbon. Through these processes, the oceans
often affect the interaction among various components of Earth's
climate system on a wide range of temporal and spatial scales. In order
to monitor and understand these processes, in-situ global ocean
observing system has been developed in the last couple of decades.
This lecture will review the oceanic roles in the climate system and
introduce recent advances in the in-situ global ocean observing system.

BRESLUBEE !

AT D A E ¢
Each faculty member decides his part of the grade by either taking
the attendance or assigning homework. The grade for the course will
be determined at the end of the semester by adding grades from all
ten faculty members. Your letter grade will be decided in the following
manner.
90-100 % for the course guarantees AA.
80-89 % for the course guarantees A.
70-79 % for the course guarantees B.
60-69 % for the course guarantees C.
(There are no passing grades below C.)

FDfh

Location of the classroom: Rigaku-Sogo-Tou 205
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EYOREBRITE Y HBBERLRMIRBEOTIK 2 EOMIBE 7V, FH ML EMRR T XA 2 WEHLH
AeRBT S 7‘:@6_:?%"5 SNTWVB, DU FRERE LTRBEShE, ZhidBEomEdgcdd s, KHEE
TV DOWTORENIEEHEDIE, EGBROBBORT Y, T2, BICERYPELLTLI L WERIC RS, A
ETI, SLHRIC &L B8 S = VEBOBBRANDAME LT, EHENNY— VOB E ZOREEOHEICET 2 %W
HEIOWTHRT 5o ILEREAFEF /DS VE X, HEEZABR L TEONIRBFIBEROB L E ML LT,
FERIDSVIEREZ L O REROMEZ BT 5 H B2 RREBEL W) BENRRUNMLERIZOVWT, 0Kk
BHLEEREROLFREEZMBICELMLT A L2 ELENET 5,
$BOFEEE

HHFERRENCOVWTERMICHET 5, SUEHEHOLR, BREHEOEBLBHET 5,
BEONA - FELEETE !

UFOAREICOWT, ML FBEREPICERNLE R 2BHT 2,

1. BHEERRRIL L USEETERA (1 E)

2. SRR X AL ERZELOREH (2 M=)

3. RREHEEMOBE (6 M)

4. KEBHEFWMOLZENE (41)

5. BREDEHEME (2Mm)

BREHLUBESE:
HERFIIH VRV, SEHL LTUT 287505 #ZPICHMEERITS,
HHEAWR F [FERBEE] IAENE, 19854
James D. Murray ¥, “Mathematical Biology I. An Introduction”, “Mathematical Biology II: Spatial Models and
Biomedical Applications”, Third Edition, Springer, 2002 2003.
VOiBEREE [R5 4 I 7 A0 BikEE. 20094
RO A :
BELA—- D LROERMICL 5,

FDM :
WERTHRIOSMIZA 714 A7 T7—E L, HESISL 5,

L4

A JE #E GE) | A BRERERS TEEMERER
UbE i #R) | Bz

BEER -
7 =) ZRESVEHZEOHEG L T
FEOEMERE .

7= IRSERED Lp Biwld, CORMOSAFERGZ QLA L BT, 190FRUBERE 2iERE
&gﬁh¢§§ﬁu\:@ﬁm%ﬁﬁﬁémuﬁ§&§$m$ﬁ%%%75at%m\%ﬁ@%%tow
< T AP

FREOIERR
7= IREAERZ LAV BNT, ZOERRNRTATFTT7T2ER T L2BELT S,

BEONE - FECEETE
FEROKE P RENZ ) o
1. 7Y 2HMERFOEENE R (B#EmzH.LE LT)
2.7 =) TRHEAED Lp i (FICKB 2 AEREICONWT)
&ﬁﬁﬁﬁﬁﬁﬁ“®mm(ﬂ%@'ﬁﬁﬂﬁﬁﬁﬁﬂ?%ﬁ%ﬁﬁﬁ&@)T&%oE@%ﬁﬁl
DEREBELPIZOVTIE., #ETRIEZ EIZECTHR T %,
BRES SUBES \
HABIIRFICHE L2V, UTE2SFEL L THITTHL,
[1] Stein, Elias M., Harmonic analysis, Princeton University Press, Princeton, NJ, 1993.
[2] Sogge, Christopher D., Fourier integrals in classical analysis, Cambridge University Press,
Cambridge, 1993.
[ 3] Duistermaat, J. J., Fourier integral operators, Birkhauser Boston, Inc., Boston, MA, 1996.
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BREODEMERE .

RIZEOBRRNET NV THEX Y Y TNVT -7 ¥ 7Y HREADHIC OV THENLHIEZ BT 5o
F IR M R BT 2 SR DR E RO R ER IR CHD o TWAH T L 2T 5, 72, BR
WIS T BIBOBFEERREED, EHERPHMAIFTBRROBRZME o TEDLHITRENIEIDERBNT 50
SEOREBRE :

ERERWMA FBRROABHABOMHM L BEANLMENCHT 2 FEE2EE
BEOAR - HFELEETFE -

BEIFERERATED S, UTREANLZTE
BEEOHBHENETNVELTOXF VY TNY -5 ¥y FER
L IALE L oL RO ERNER
FUoTNT -5 T HFREROBOME L ZEMIZONWT
. HEBIBEICHE T A
. B0 B HERNOTK N
. RS X A AHERR L I

ﬂﬂibivﬁ#i

WRF— FEHBAE BEES (¥ TVr - 0¥y FRRNEREMMBNT ], BEEBNE. 20094
BREHE D7

HE & LAR— M2 X o TRl 2
Z0ft :

FUOING -5 T FRBRROBEEORAL ZAHZ., TNIIERVEMMAEEZIKE L2V TTW
hlf\b:%%ﬁl/f:‘l\o

O\U‘HPQJN'—‘

2R ?EEB i (#) =

SRERISHERG I B AT #ge) | TORFREMATHID A8

BEEE - )

BEBEODHZHRMNY FVIZONT
ﬁ%@ﬁ%tmi

% @%5ﬁmnxbwk%?é%ﬁ@%ﬁkowfmmTé%mf?omﬂnxbwkc L
LHESRAEOTFHERL v 7 ZAROMEICBVTHEASNSL DT LI 20K, BRELZED I
BN PO ELR, RBERME - ﬁﬁ%ﬁ% REIBATE - RO Y — 72 EDAET A HLAE
BRBEVERZREETVI T, 20K, EELERLE 200508 FVO#HERBOMETT, =
EARBEIRISV D LRDZDODFERDP LR 7,

(1) ERZXEFOMEM LORMN Y FUH, S2ROERSHRELOFHBLHNRICERS NS,

(2) B#ALICZE D DD R FTWEHINY FAVDBHFELN, TORMNY FVORWENES X 5,
INOHELDIFHEICARRD Z LERO—DOOBEBEIILD T, SHIIRBEVPHNTEET LV OoHh
DFHFEIZOVWTMNSE FETT .
FEOREBE -

ANV FVOBERCBIFAEELNRICHEML, AN LEHZHRTLI L,
BEOAR - HEEEETFE : i

UTORARIZOWTEFNEN]L, 2RITHBEITLFETT,

0. AN Y FVOBZE L Z DAV TORRE

1.3AfINNY FrvoE#RE HIOSH

2.REVA R —1EE& L RENEHFF NV PV OEHEZEENIC DWW T

3. AMEEFREE 2 OFBENEHEER E T 4 )V KRN Y FVOBHEEEIZOWT
BRESIUEBESE

Belck L
RAESHBD A%

HEBLFLR—}
FDfth :
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FOfth
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FRER
SRAEHEDETALE
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AEREBUFNLREE E ONIIZONT S HEFET 5,

1. RHifEE L BEFAZROBRICONT

2. BFH Uq (sl2) EHUH, #AHBDY 53— XSER
3. Va—rALEND 3 RTEHRENDILE

4. ATEESEZERVZ 3RS HREDORTFAE R DR

[3XTLO#ME] NEEEE YAEE
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ZRER -
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FEORERR
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FRRHER DT

FOfth

REZRTIE, BEERRCE T2 ELRMBL BV EF L b L,

1 BB L et e, FHETREME EME, X7 HEli L ORI HR. F—TVORTEEEE
B, BEfoBETTIV, AENESROERLZLICOVT, #REZH L RITHEMELH OME 420°

HRORPRIANLTROHFFICH Y, ZEFOTHMBSARICEDLETERZRE T 5. B
WTIE, BEERZEA L. SRR ELOREE 5,
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SBROTERE :
B EROBBEFNVEZOWEIZOWTHET 5,

BREODAB - HEEEETFE ! )
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ERESLUBESE

BETHFTERNLFHIIOVWTIEITRE S,

- FIREFA, BFa v ¥a—yoREMEE, oo, 2000
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FOHLEOITHEZRTH) ., MARTEEPMON TV,

2009 4|2 Adlay, Gaiotto and Tachikawa 2. ZOHMHBBEEE R 7 SV 7EBFODIDTHA L VI K
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COFEETIZ. TOAGT FRICHT 2 AMMMEHR LTI BAEMICIE, HEHHEHAM,. AGT FEA
MeENoD qERLEEZTFREL TV S,
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BEOAR - FiEEEEFTE -
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E

FEOREER
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BEOAND - HIEEEEFE !
U.'Fﬂ)l’\]ekow'cn‘:\mﬁﬂ’&féx'&?ﬁ%?éo

1. 7=2—=7Vy bOFEE/NE,
2. MIBZEM., EE, 7L—24,
3.Haarv = — 7&/bki5%i%ﬁ§ﬁﬁt%®mm%o
4.3 VFL— MEFWHEMD S R 7-ZBRRED R,
553%&&%@&71 7b/bwm&tkﬁo
6. 7x—T7Ly ’E@BZT-7L—ALv b
7. REREEE — SRR - $ERBEADOILH,
BFREHLUBEE:
FERFITH VRV,
BEEIL
FHCZ, =7y b, EITHAR, 2010,
RIESHMED A -
HRELF—bo RRELHEDLETIES 5,
F DMt

WE % G

(&E BE %) KRKRFRF AL %

®EER -
MR A% (Probabilistic Number Theory)

BEODEHHEHE !

BB (BERLTERINAER o) bEBEAGEHK BHEEOMS»OBERTERE LT
BoNLBE) COWTHIRT A-00HERNLFEERNT 5. BAEMICIE. BIEEHREEI LR
DAVINT MED—DOTHEAERET F— VR EIZED (INEICETS) N—VERHEDO T CHREEHK
ELTRZONDZEZRL., HERD L VIIHEEBNTZ2HCTZOBITZITV. EHICZO/RETD
WIREHEBEOUMEICBTT A 7-00—kk s, TORAOBNTH S,

SFEOIERE -

BENSLTHEBL. BEANRZEERICOVTHETAZ LN TELLIIIRDI L,
BEOAR - HECEETE !

UTOEBIZOWTHERT 5, R LEBEOEBEICL > TERETLI LMD 5,

1) BRRETY 57— VIR &N — VHERE

(2) BIREMBERERY 238y F ) IV A

(3) AR BRI EABE B DR ILER

4) 7= BB & Z o Lp- PURYE:

5) MERB X OCRENENREE~OSH
HREFLUBESE:

ERPIIL V2 AREAT 5,

RAESHRD A E

EHPICHETIMEOMEER L RK— P LTREBLTEY, 2R+ 5,
FDfth :
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BEOEMEME :

AV 2—F—OEBEBEICHETLIEMEEEL, TexCLMELBREECXEDEROMLT 2F 5,
FEOTERR :

BEORE - HIEEEETE !
directory 1%
a2 ¥ FiZ2nT
RELEH .
774 VOESE - Rk
TFH¥FRAPMLFL I —=IZDONVT

Meadow THO= 27 adfEY J

Meadow & yatex, ispell, reftex

TeX AM

Ghostview & Acrobat Reader

HEREBLUSESE
BAEFROAE -

LR—PMIZE B,
LR— MIKRDOSEBGEHZE B TSR DR,
77/(Jbbibib77ffll/%)€ 1@1.!:1%%
FIRXER 2 U EE T

s ar2PULEt

o

EH, HESEL2DEEL, FLCNLEFIHT .
equation F7zidalign %z 2 L _I:.’E’firo
FEIIEH, equation FICF AV ETHELES
utm%#%ﬁt¢i$%1 7Ny —C & zip BRTHEML  email TT/3LGEFM). 1/31 (BREM) I TICRIT
5\_&’.0 d::b iﬁ ‘il _-/<r9‘/‘7b Efl‘(&)éo

FOAfth :

2% Yohji Akama,

VR EL IR AR R | 2 HifL associate professor mathematical institute
BEER
Discrete geometry and applications
BEOBHEBIE :
Continuous methods in discrete geometry
ZBROIEBR

Understanding of convex bodies and convex functions

BREDAE - FIELEETFE -
Convex functions, convex bodies, polytopes.
Various tilings and related point sets of Euclidean spaces and spheres,
Discrete geometric problems in statistics
The number of connected components (Warren's theorem and Milnor’s theorem)
Various entropy and measure concentration
BFREHLUBEE
Matousek. Lectures on discrete geometry
Ziegler. Lectures on polytopes
BRSO A E -
Reports
FDfth :
022-795-7708 akama®@math.tohoku.ac.jp
Office hour: Wednesday 1700-
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R EARERARED | oy W M BRI REE

REEE -
7= TN B & CBBIRAT O RS RO H
REROBRERE :

REEADLABREH L Vo LR T RER L) BICEELREZ R THEICOVWTHHAL, 2h
;IQ? j?_{%ﬁﬁﬁﬁﬂit\ FRlZY 2 L7 4 V —HER R Korteweg-de Vries HRER & o 72458 HfX 006

FEOIERR
SHEFEXZEL T7— ) LFTE L BB L RMs HER L OBEE 2 BRT 5,

BEOANR - HiEEEETE .
1. BB
2.
3. iR
4. AE) R ER
5. FERIE BB F AR O
BREFLUEBEE:
1. T. Cazenave, A. Haraux, "An Introduction to Semilinear Evolution Equations" Oxford Univ Press
2. F. Linares, G. Ponce "Introduction to Nonlinear Dispersive Equations" Springer
3. T. Cazenave "Semilinear Schrodinger Equations" Amer Mathematical Society
4. T. Tao "Nonlinear Dispersive Equations: Local And Global Analysis" Amer Mathematical Society

BRI DA A
LAR— MEHIZE 2,
FDfth :

Special Topics of Multiscale | 2 %3 Yohji Akama,
Natural Science I 2 Hiff associate professor
BEEB -
Discrete geometry and applications
REOBMEHE !
Continuous methods in discrete geometry
FBOEEBR :

Convex bodies and convex functions

BEOAE - AIEEEETE !
Convex functions, convex bodies, polytopes.
Various tilings and related point sets of Euclidean spaces and spheres,
Discrete geometric problems in statistics
The number of connected components (Warren's theorem and Milnor’s theorem)
Various entropy and measure concentration
HREFLUBEE
Matousek. Lectures on discrete geometry
Ziegler. Lectures on polytopes.
RAESHRD A%
Reports
FDfth :
022-795-7708 akama@math.tohoku.ac.jp
Office hour Wednesday 1700-
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L

Special Topics of Multiscale | 2 8 Jun-ichi Segata

Natural Science II 2 Hifir Associated Professor
®EER
Fourier and functional analyses with application to partial differential equation
BEOENHEHE !

In this course we present several tools needed for solving partial differential equations such as oscillatory
integrals and fixed point theorem. Then we apply those materials to the solvability of partial differential
equation, especially dispersive equations such as Schrodinger or Korteweg-de Vries equations.

FBEOREBR :
To understand the connection between Fourier and functional analyses and partial differential equations
through nonlinear dispersive equations.

BEORE - HIEEEETE !
1. Oscillatory integrals
2. Interpolation of operators
3. dispersive estimates
4 . fixed point theorem
5. construction of solutions to nonlinear dispersive equations
BEREBLUEZEE !
1. T. Cazenave, A. Haraux, "An Introduction to Semilinear Evolution Equations" Oxford Univ Press
2. F. Linares, G. Ponce "Introduction to Nonlinear Dispersive Equations" Springer
3. T. Cazenave "Semilinear Schrodinger Equations’ Amer Mathematical Society
4. T. Tao "Nonlinear Dispersive Equations: Local And Global Analysis" Amer Mathematical Society
BHREHMAD A !
Several reports on problems given during the course

ZOfh :
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BFYHRHESTFORETOWEIIOVWTHRET S

BEORE - FIEEEETE !

EE= [RERVCT/HEOFHE: 74/ 7
5 XE v LI

“Elementary Excitations at surfaces and nanostructures”

KAFIK (4 A= ¥ ZFEIC & 2 YEEmE]

“Study of Biophysics by imaging techniques”

B [k B

“Electromagnetic effects in biology”

KBEE I 2—FTHOHEF/LA A= ¥ I~DILH

“Theory of Mueller Matrix and its application to
imaging system.”

AEBY [BREA ST 7LV ]

“Physics of Electromagnetic Metamaterials”

FHEREE [~V F RS GEIC & 2665 aRE O

%]

 EENE4S | WRYM-NE| HUNEARE | 0K E ® B %
RFDEIREIARE | 20 S PR B B
BEER . semiconductors”
BTy Wl B REEATORAE UL BTFEIE
BEORMEEE "Spindmanipulation for quantum computation in
> 1\ N N semiconductor systems”
REDEPALNFORFOMAL EMIEVRET D ey Tt b o *VEBE £ 5 RFMEDF ) X
FRORLERLS - b — VEH)

“Nano-scale quantum characterization by scanning
tunneling microscopy”

SHMM—E (BENSVAV—F—TRS, %5, HiHH
EFRDEOHR]

“Real time observation and control of photoinduced
phase transitions”

RARE [E e aBEL )

“High-resolution Light Scattering Spectroscopy”

FHEAR [EWNRFFERFEN A VEOE_EHR
WREREMA A -V 7]

“Imaging of charge-ordering-induced ferroelectric
domain walls using second-harmonic-generation
microscopy”

jPLLlif[lZ [AZ=F )T NICBIFARFZLZ bu=’
A

“Quantum Electronics with Metamaterials”

FBOIERR -

DOEEE HIZDT o

BREOANR - HECEETE :
KPFRTIT o
- VEROERL

HBEF7IVIFYOME, BTEFEE PRDY -
T - VERICBT 2 BER RO R

BREHSUBEE:

in Physics) , Springer-Verlag (2009)

BHb,
BRI D AE

ZOf

“Primary process of photosynthesis investigated by BREB LU ESE

TR 15 o S CHI B .
RE [T NIV THNR .

“Physical properties measured by using THz-wave” ﬁﬁ%ﬂzﬁﬁ@ﬁi‘%'

SRR [EBKICBI AEFAY Y /AL Y HEE RN OUE T 2
A & NMR FOAh

“Electron-spin/nuclear-spin interactions and NMR in
B | BREESHAR-BME | MEIEMAKE | 0OOBOR B B §

5 123 WA A= #WGE | B ANX— ISR

FUTWRLAAREL | | gy (OUIMIBEASE) | (RT-LUEWHEEME)
BEER

Wy —vER
BEOEMHEHE :

F—UBDRFHRAYTFALT AFEO—D>TH AT/ — JHHIE, BEMFELE L CHERMEELTERICT 25
BEELTHHONTVE, COFRBTEIBFY—VHBOENL L BRANLHEMED S, MOHEEHOEBHEAZTH S
BFENFOBEY I 2L —Ya VL ZFOENTFREB\DOIGHI T2 HBT 5,

BFr—VHERGREIML, TNEME) LMATEEDH0, TLAPTELVOPZHEBEL, BREROHFELZEMBT /2

EXNT =KL Y FOBEBEROERENETH, TLARE, * HOEBOBFEAML L EHEBER, <Y a

CBIAPENIIaL—Ya Yy BEENME I+ — 2 ERORE
*BFENFEOYIalL—Ya v BNFERB~OLH

HBREFIHAVR W, BEHL LT HFA #HL &) BFLOBOHER (P27 v —BRERWEY:S ) —X) (2005)
C. Gattringer and C.B. Lang, Quantum Chromodynamics on the Lattice: An Introductory Presentation (Lecure Notes

T. DeGrand and C. DeTar, Lattice Methods for Quantum Chromodynamics, World Scientific (2006) .
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RE KR - By ERFH RS

TR T B kR I (BT EP B )

&R ¢
TR TCHB X PRt B R D 2R & IS
REOQDEMERE !

BAMEZFOROMEEIE. TORVHHEDR, BEEFESATELFRICBV T & $ & F 24
VA THL. FICHEELWHEEE LT, BRERAERICHLT, LOBLIIBELLBLBATLI
WKLo THREHERE LTHES S LIRS &) Bk (duality) 25 %5, ZO##ETIZ. MWKRTEAN
HHEROBIHBIZL BB 51X LD T, BEFER ) AAEHEBHOENEOBES ST, Bk« D
B EZRBTAILE LV, EBHOFEMOHEL, BROBIHE (N=2 N=4) I22WT 3 EERH
ZE S ERAHEOBmIICOWTIIRDb RV,

FEORERR
N=1 @ HEFHD Seiberg BxHE. N=2 @A FRIEFHD Seiberg-Witten %, N=4 B HEZHZ DO S W
XD ZENETNREFNZOWTH L s

T&#@%@ - BEREEETE

LHHEE,

BRTHETIT) o EEERORE, BERIZE o THEIT 5,
HREBLUBEE !

d&éﬁ%ﬂ%&i%b:& Lo

J. Tern.ing "Modern Supersymmetry"
M. Peskin "Duality in supersymmetric Yang-Mills theory" http://jp.arxiv.org/abs/hep-th/9702094

BHEMED 5% -
FDfth :

HRBERAHRRERD] - | o mey B L i T Gt
Advanced Lecture on Bridgng | <570 AR L8O eSS I ttr s R e
ParticleMatter Hierarchy Scence BI | 1 B 7 (KarimTrabelsi)

BEER
Flavor Physics

BEOHRERE !

Series of lectures aims at graduate students in particle experiment familiar with the basics of the
Standard Model. We describe flavor physics and the CP violation within the Standard Model, and
explain how the B-factories proved that the Kobayashi-Maskawa mechanism dominates the CP violation
observed in meson decays and the implications of flavor physics for new physics.

HBOBHEEE : . .
To understand the mechanism of CP violation within the framework of the standard model as well
as by new physics and overview the related experimental status and plans.

BEORE - HEEEETFE -
Will cover mostly B, D and tau sectors.
Violation of CP and CKM (theory)
Violation of CP and CKM (experimental)
Numerical and analytical methods of QCD
Flavor physics and New physics
Rare B decays
Mixing and CP violation in charm
Tau physics
Will use slides and projector.
BRBHLUBEE
Not decided yet.
B AR AT o 7
Attendance and reports.
FE DA : _
karim.trabelsi@kek.jp
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4 %ﬁﬁ@ﬁ%ﬁ%ﬁﬂ" HI 13@ 7 | Tnstitut f&uumlr Kerx;physm Jol‘lannvéAsr
Advanced Lecture on Bridging 1 B Patrick Achenbach | Gutenberg Universit&auml:t Mainz
Particle-Matter Hierarchy Science BVl ) <4 VvYRE RFEHER

BEER -

Modern Particle Detectors
BEODENERE :

The course will cover the functioning and operation of modern particle detectors. It will introduce
the experimental techniques used in nuclear, hadronic, and particle physics and photon science, and
describe the layout of modern experiments in these fields.

FEOIEBE .
Understand principle of modern particle detectors and learn how they are used in modern nuclear
and particle physics experiments.

BEONE - HEEEETFE .

The lecture treats the interaction of particles with matter, scintillators, the principle of gaseous
track detectors, solid-state ionization counters, calorimetry and detectors for particle identification.
Large detector systems as used at accelerators like the LHC will also be discussed.

BRSELUBESE

K. Kleinknecht: Detectors for Particle Radiation, Cambridge

C. Grupen: Particle Detectors, Cambridge

W. R.Leo: Techniques for Nuclear and Particle Physics Experiments, Springer"

BAERHMBD A%

Lecture attendance and essay (& LAR— })
Z0ft : _

#BrhERE LTH#ET 5,

Advanced Lecture on
Quantum Condensed
Matter Physics

Prof. Kazuo Ohki et al. | Quantum Condensed Matter
2 Bifr (13 faculties) Physics

®EEA - “Electron-spin/nuclear-spin interactions and
Recent study of Quantum Condensed Matter = NMR in semiconductors”
Physics - Go Yusa, Associate Professor
BEOEMHEEE “Spin énar%ipulati?n f0"r quantum computation in
e . semiconductor systems
quSat rl; ?S ?rfscter? 52 rf : g ﬁnrtnztt%c?%shl}? SEEE {)1;1(%1? g N Katushi Hashimoto, Assistant Professor
research of each faculty Nano-scale quantum cha”racterlzatlon by
) scanning tunneling microscopy

SEOIEBRE . - Shin ichiro Iwai, Professor
+ Shozo Suto, Professor “Real time observation and control of
“Elementary Excitations at surfaces and  photoinduced phase transitions”

nanostructures” - Akitoshi Koreeda, Assistant Professor
Kazo Ohki, Professor ) ) "High-resolution Light Scattering Spectroscopy"
“Study of Biophysics by imaging techniques” - Hiroki Itoh, Assistant Professor
* Hidetake Miyata, Associate Professor “Imaging of charge-ordering-induced
“Electromagnetic effects in biology” ferroelectric domain walls using second-harmonic-
Tetsuhiko Ohba, Assistant Professor generation microscopy”
"Theory of Mueller Matrix and its application - Kazuyuki Nakayama, Assistant Professor

to imlgging sslrsltlglrln." Pro “Quantum Electronics with Metamaterials”
- Teruya Ishihara, Professor ge . ik L .
“Physics of Electromagnetic Metamaterials” BRONE ?:T,ftﬁff‘f%ﬁ ’
Masayuki Yoshizawa, Professor FREBLUEBESE

“Primary process of photos"ynthesis investigated RIEHEDH % :
by multi-pump spectroscopy The evaluation of the result is carried out by
* Seigo Ohno, Assistant Professor the attendance to this class.
“Physical properties measured by using THz- ZOM -
wave” L .
Yoshiro Hirayama, Professor ohki@bio.phys.tohoku.ac.jp
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Draine, B. T. 2003 ARAA, 41 241
Henning, T. 2010 ARAA, 48 21
&
RAESHEDAE -
HEELER—-PIZEL B
FDith :
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BITHBERHE | o) R

BEER .
BRI THS 2T BRI O & #1L
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WEOKBEFEDOIERIC L VRO & ELIZOWTHA 2 BEBINERIEBOh2OoH 5, 22T
WHREDHMBOEARL ZoTWARLEHEL., HTOBE EEILICOWTHHEIICHS MR
PREMICHBETAZLZEBNET S,
FRDREBE - )
BEOERLZ-TWAIRBLZHHETHZ LT, HMOBHIOFE, B, FRICE VPSR EHR
IZOWTHEFL, ES5ICHEDBAORFICOVWTHEHBT LI L2 BIET,

BEORE - HREEETE !

1. AEFHOBWOKEHLEE

2. WEISRAHPUOBEERT S v 7 h— L

3. BEHFHOHFM OEH ) )
6@%h%ﬂﬁ%?%ﬁﬁ@&%@£%k&ok%i%%ﬁ%ﬂ%ﬁL\ﬁﬂ%ﬂ?@ﬁﬁ%vgl—T
BRESKUEBESE

Fic Lo
BARRHME DA% ) ) )

RIS THOERAHLBLOBH TED S, HEZI—BIRIEESN AL EZHATEET 5, %
RONEIZL o THBEZ TS 50
FDfth

BT E 1 022-795-6511

A—)V7 FL AR : akiyama@astr.tohoku.ac.jp

#EFH A — L= ! http//www.astr.tohoku.ac.jp/~akiyama/index_Lec_GAL.html
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BREORE - HEEEETFE .
BEANRLEFIDTE2FELTWVS,
X UDIZ FH O
. BERD Xh 6 REEHEA
. WBE A AR TOMBR AR
HCEHZENH,ZARE
. BHREORRK & #1t
. FDIEIHIDFEE
FEBOBMEIIECTERENBIBEEALD 5,
BREFKUBES !
Expc, BH, BHZERT 5.
BAEFHMED A
HELLR—-DMILS,
FDfth :
FEHERICI S,

Gk W +—O
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L. BRELCELBBRIIOVTERFDETVERBNT S, SHIT. KOFERIEGOMMEEZ T, T2,
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SEDOEEBE -
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FDfth :
MEBERROEREIITRROLBY
Tel : 022 —795— 3928, E-mail:matuzawa@aob.gp.tohoku.ac.jp
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%728 .
FRETORENZHEROKRY 2 B EHY (3KEE)
BREOEHEHE

This course is deseigned to give doctor’s course students an opportunity to use English to discuss
topics in science. The primary goal of the course is to give students a chance to develop their English
conversation skills using scientific topics.

FEREOIERR

To give students a chance to discuss science in English.

BEOWE - HECEETE

This class will be a discussion course, and attendance and participation are mandatory. Students will
be presented topics for discussion. The discussions will be student led: however, I will be there to give
advice. depending on the class size, the class will be broken up into discussion groups that will change
from week to week.

BRESLUBEE .

There is no textbook.
REFMOSE , ,

Although there will be no exams or written work, student progress will be assessed through
observations and their participation in discussion.

FDfth :
The teacher is Professor Brian Breedlove.
E-mail address: breedlove@mail.tainstohoku.ac.jp

LERRBEY | 300 W ER S | SRS

ZEER . . .
ERESECOREEREK ()
REOEMEBE

By talking this course, students will learn how to give presentations at international meetings.

FEOREBRR :

Students will be taught how to prepare and give presentations at international meetings.

BEDOREA - HEEEETE -

This course will include both lectures and short presentations by the students. Because students
can only learn how to speak by actually speaking, they will gibe short presentations (~5 min) as well
as longer presentations (~15 min) . In addition, during the course, they will be shown how to prepare
effective slides for oral presentations and poster presentations.

HREL LUBEE
There is no text book.
FAEEFED A% o o
Students will be evaluated based on class attendance, which is 100 % mandatory, class participation,
and quality of their short and long presentations. Students will help to evalute the final presentation of

each student, which will involve the quality of the slides, understandability, although the final decision
will be made by the teacher.

FDfth :

The teacher can be contacted at  breedlove@mail.tains.tohoku.ac.jp
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Professor
Masahiro Yamashita

" Advanced Chemistry
and Biochemistry I A
(esiez - EiteikasR1 A)

Coordination Chemistry Laboratory

REREH

Inorganic Chemistry and Coordination Chemistry (IV)

REOEMERE :

There are two parts. The purpose is to understand the Inorganic Chemistry, Coordination
Chemistry, and Solid State Chemistry.

1) Inorganic Chemistry (Periodic Table, Inorganic Compounds)

2) Coordination Chemistry (Crystal Field Theory, Ligand Field Theory)

3) Solid State Chemistry (Nano-Sciences of Advanced Metal Complexes)

SBOIEEE . . o
ChThe purpose is to understand the INorganic Chemistry, Coordination Chemistry, and Solid State
emistry.

BEONE - HECEETFE : .
I will give my lectures about three topics. o
In the every lecture, you will have small examinations to check your understanding the contents.

HREHLUBEE .
No

BAESEE DX -
Small Examinations

FDfth :
Friday, the 5 th class

Advanced Chemistry

Professor

and Biochemistry I B . .. | Coordination Chemistry Laboratory
R Masahiro Yamashita
BEEB -
Inorganic Chemistry and Coordination Chemistry (II)
BEODEHNEHE !

There are two parts. The purpose is to understand the Inorganic Chemistry, Coordination Chemistry
and Solid State Chemistry.

1) Inorganic Chemistry (Periodic Table, Inorganic Compounds)

2) Coordination Chemistry (Crystal Field Theory and Ligand Field Theory)

3) Solid State Chemistry (Nano-Sciences of Advanced Metal Complexes)

MBOFEEE : ,
ChThe; purpose is to understand the Inorganic Chemistry, Coordination Chemistry, and Solid State
emistry.

BEONE - FECEETE:
I will give lectures about three topics. )
In the every lecture, you have small examinations to check your understanding the contents.

BREHLUBEE !
No

AR DA% -
Small examinations

F D1t
Friday, 5th class
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Advanced Chemlstry
d Biochemis

(%ﬁﬂ:f‘? a0 %HA)

Prof.

Akihiro Morita Computational Molecular Science

BEEB -
Fundamentals and Application of Physical Chemistry
BEDEMHEHE :

Understanding thermodynamic properties of materials from microscopic approach.

FBOBEEE : _
understand basic concepts of thermodynamic laws
statistical approach to thermodynamic properties

BEONSR - HiEEEETE -
intermolecular interactions and related properties of gases
statistical ensembles, partition function, Boltzmann factor
first, second and third thermodynamics laws
free energy and equilibrium properties

#ﬂ%b SUBEE .
D. A. McQuarrie and J. D. Simon "Physical Chemistry: A molecular approach'’
(University Science Books)

BUAREHE D

by examination and submitted reports

FDAfth

Advanced Chemlstry

d Biochemistr
e R aR AT B,

Hirohiko Kono Department of Chemistry

BEES

Advanced Quntum Chemistry

BERODBHEME .

The purpose of this course is to learn the basics of qunatum chemistry and to apply the acquired
knowledge to simulate various chemical and physical processes. The electronic structures and
dynamical processes of molecules are mainly discussed.

FROIERR:

At the end of this course, it is expected that students can apply the knowledge of quantum

chemistry to understand the static and dynamical properties of molecules.

BEONE - TELERTE !

Lectures, exercise, and reports of the following subjects:

1. Basics of quantum theory

2. Molecular orbital theory and computational chemistry

3. Time-dependent Schroedinger equation

4 . Molecular spectroscopy

5. Excited state dynamics
BREBEHLUBESE .

Handouts will be distributed.

Reference book: Physical Chemistry by McQuarrie and Simon (University Science Books)

Quantum Mechanics in Chemistry by Schatz and Ratner (Printice Hall)
RO A% !

Examination (30%) , report (30%) and class participation (40%) .
FDfth :
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Advanced Chemlstry ‘

Shintaro ISHIDA

Biochemistry 1 B- Department of Chemistry
(9\‘:%4&? EWLRRERN B) , .
BEEE -

Synthetic and Structural Organic Chemistry
BEOERCHE !

Topics include fundamental transformation and structure of organic compounds, selectivity in
reactions.

FEOIEBR :
At the end of the course, students are expected to know the fundamental techniques and basic
principles of organic transformation.

BEDOAR - FELEETE :
1. Organic transformation and structural organic chemistry
2. Selectivity in organic reactions

BRESLVUBEE !

BARFHE DA -

Reports and examination

FDfth :
Chemistry Building B, 2 F, Lecture room 3

Advanced Chemistry
d Biochemis

me | 25M
(ﬁﬁﬂﬁi EBERAERIC)

‘Shintaro ISHIDA Department of Chemistry

BEER
Synthetic and Structural Organic Chemistry

BEOBEHEME :
Topics include fundamental transformation and structure of organic compounds, selectivity in
reactions.

FEOEEBRR
At the end of the course, students are expected to know the fundamental techniques and basic
principles of organic transformation.

BEOAR - HELEETFE !
1. Organic transformation and structural organic chemistry
2. Selectivity in organic reactions

BRERLVUEESE:

BRSO A E ¢
Reports and examination

FOfh :
Chemistry Building B, 2F, Lecture room 3
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