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#hZ DOV T
14:00~15:30 JLEZR(E W ART) TEDFA BR &R T 2L 2 LT 4 v —JifElE
Z DFROIEF )
16:00~17:00 = KEITOLARRS)  [Bifurcation analysis for the Lugiato-Lefever equation on
a disk ]
8H22H
10:00~11:30 M{TECEIEKS) [Rigorous numerics & Z Dt |
13:30~15:00 HATFIZ(NTT 22X 2 =4 — 3 URPEEREISEET)  [IERE Klein-Gordon
AUKE 12831 D Discrete Breather 072 E M |
15:30~17:00 AA{TEE(HALAK"%) [Saddle-saddle connection ¥ ERAEfT & izt )
8 H23 H
10:00~11:30 ZKETfE(CJLMK) T Asymptotic stability of solitary waves in the
Benney-Luke model of water waves |
14:00~15:30 & REEAE(HRILK)  [Derivation of Bose-Hubburd model—-Approximation
by DNLS]
16:00~17:00 B EEITORLHERF)  Tntroduction to numerical simulation by spectral
methods |
8 A 24 H 10:00~11:30 AiiHEt (ALK T) [On weak interaction of a ground state with
a nontrapping potential |

> Invited Speakers
- g ey oz
S R A
:4“‘ Tomohiro Sasamoto (Chiba University, Japan)
Zap . ) 4 Seplember :
3. 3 @ /\%Eﬁ rRandOm Med la I IJ r;’ ;ﬁ':.fx&?‘" o iohots Dhversy, Japar
AN jawa {Tohoku University, Japan)
f'\ KehNakmm m Llnhevw Japu ]l
i) p :
9 s
) _ DA T e R
H H\ . 2012 9 ﬂ 3 7 El ‘:) Xu Yang [UCSB, USA)
— &m September :
— Y X Jean Bertoin (University of Zurich, Switzedand]
Spt + FALR: WPI-AIMR 34 i
i{" Xiangdor l‘ﬁm cmma&n‘:ms’clencm.cm a)
Y [ = oA . IR = £ hm:
WZR S /R (ZER) - BHY - Q ‘ o Conek mmd"mm .

FHMA ERT)
Jefg : ST CREST, HALARSFE s Sz 7 m 7
TALFEaT7 T DAY= A /) X—T 3
v RE IR IE I E B O REEE & R
H ) : The human race living in the modern society

Media |l

iplinary Mathematics taward SAMRT Innovation”
johoku Universify

Place: Seminar room (2nd floor),
WPI-AIMR, Main Bullding, Tohoku University
211 Kafohira Acbo-ku , Sendol 980-8577, Jopan

i

Organizing Committee

Matoko KOTAN {Tahoky University, Japan, Chair
Nobuaki OBATA (loncku University, Japan)
Nabuo YOSHIDA (Kyate University, Japan)

has diverse difficult problems to tackle, which were

Contact

Emai : kotani @ math.tohok.acjp
Tel : +81-22-217-6325

categorized in a recent JST report as the following 10

Sponsored by
Japon Science and Technology Agency (J5T)
CREST The Mathematics Program

challenges: global environment changes, natural

A Mnlhamwm\ chnnenq e fo a New Pnase of

disasters, epidemics, life phenomena, mental

wiaterial Sce M
\dhyMul bﬂﬁ tani (Tehoku University) s
Organtz 2

phenomena, global security for energy, food and
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water, infrastructure sustainability, risk management and market stabilization, network security,
development of functional materials. For solving these problems, mathematicians are now expected
to contribute their knowledge and wisdom, and thus are supported by the JST research program
"Search for Breakthrough by Mathematical / Mathematical Science Researches toward the
Resolution of Issues with High Social Needs". Along this line, JST also set up the CREST-SBM
International Conference series, which would deepen the mutual understanding among Sakigake and
CREST researchers, presenting challenging subjects widely to the community of mathematicians.
"Random Media" is chosen as the main theme of the first conference in the series in relation with
"development of functional materials" among the above "ten challenges”. The special session on
"Proposals in Seeking for Advanced Functional Materials” will be held on the third day of the

conference.

3rd September
10:00 - 10:50 Geoffrey Grimmett (University of Cambridge, UK)
Universality and isoradiality
11:00 - 11:50 Tadahisa Funaki (University of Tokyo, Japan)
Invariant measure for stochastic PDE  related to the KPZ equation
14:00 - 14:50 Firas Rassoul-Agha (University of Utah, USA)
Variational formulas for directed random polymers
15:00 - 15:50 Ryokichi Tanaka (Tohoku Univ, Japan)
A local ergodic theorem and its application to crystal lattices
16:20 - 17:10 Tomohiro Sasamoto (Chiba University, Japan)
Fluctuations of the 1D directed polymer models
4th September
10:00 - 10:50 Takashi Kumagai (RIMS, Japan)
Quenched invariance principle for random walks and random divergence
forms in random media on cones
11:00 - 11:50 Toshihiro Kawakatsu (Tohoku University, Japan)
Dynamics of complex domains in polymer-surfactant systems
14:00 - 14:50 Takehisa Hasegawa (Tohoku University, Japan)
Phase transition of bond percolation on nonamenable graphs and complex
networks: a Monte-Carlo study
15:00 - 15:50 Ken Nakajima (Tohoku University, Japan)
Viscoelastic heterogeneity seen in polymer glasses
16:20 - 17:10 James Norris (University of Cambridge, UK)

On derivation of the Boltzmann equation from a mean-field random model
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5th September

10:00 - 10:50 Carlos J. Garcia-Cervera (UCSB, USA)
Multigrid Methods in Multiscale Modeling of Atomistic Solids

11:00 - 11:50 Nobuo Yoshida (Kyoto University, Japan)
Brownian directed polymers in random environment:complete
localization and phase diagram

14:00 - 14:50 Hiroyuki Shima (University of Yamanashi, Japan)
Physics in 2D Curved surfaces - from Quantum and Statistical viewpoints

15:00 - 15:50 David Croydon (University of Warwick, UK)
Biased random walk on critical Galton-Watson trees conditioned to
survive

16:20 - 17:10 Xu Yang (UCSB, USA)
Homogenized Maxwell equations in crystal

6th September

10:00 - 10:50 Jean Bertoin (University of Zurich, Switzerland)
Percolation on large random recursive trees

11:00 - 11:50 MW Chen (AIMR, Tohoku University, Japan)
Structure of Metallic Glasses: from short-range order to long-range
disorder

14:00 - 14:50 Jason Miller (MIT, USA)
Imaginary Geometry and the Gaussian Free Field

15:00 - 15:50 Tomoaki Nogawa (Tohoku University, Japan)
Diffusion and sliding dynamics of elastic and plastic manifolds in
random media

16:20 - 17:10 Xiangdong Li (AMSS, Chinese Academy of Sciences, China)
Generalized Dyson Brownian motion and fluctuation of eigenvalues of
random matrices

7th September

Satellite Session : Network Spectra and Related Topics

09:30 - 10:15 Francesc Comellas (Polytechnic University of Catalonia, Spain)
Lecture 1: Mean first passage time for several infinite families of

trees

10:20 - 11:05 Dimitri Volchenkov (Bielefeld University, Germany)
Lecture 1: Introduction to networks and databases: from electric
networks to urban spatial networks

11:10 - 12:00 Mamoru Tanaka (Kyoto University, Japan)
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Expander graphs and higher eigenvalues of the Laplacians on graphs
12:00 - 12:50 Nobuaki Obata (Tohoku University, Japan)
Random walks, quantum walks and free Meixner laws
14:00 - 14:50 Vadim Kaimanovich (University of Ottawa, Canada)
Invariance and unimodularity in the theory of random graphs
15:10 - 15:55 Francesc Comellas (Universitat Politecnica de Catalunya, Spain)
Lecture 2: Spectral reconstruction of complex networks
16:00 - 16:45 Dimitri Volchenkov (Universitéat Bielefeld, Germany)
Lecture 2: Markov chain methods in Language evolution and musical dice

games

3.4 SMART 7RJ S L MRy FT—0 - YT—XU—)L] BLUY
CMRUBAZER Ty T —URZOHIE L RFH)

SMART 7'u 77 I TRy N U —2 » B=—R T —)L]
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WAL R P HFERLASEE 4F RKiME=

MAEZE S - BRA)IRESR - BB - =i
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U—J7vav)
FAE R R ARG A At ZE Rl HE T ==
HALKRFEAEIE SR T 0 7T N HFE2aT 32 A —F « A ) _"—T 3 VG
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Hefie ALK PR RE AT TR

BIfERE : y~—R 7 — LTI, OO IFIZBIT 28Ry NT— T ROFE —NH
AT E . BB T 2%y NT— I BF AT DETFN— 3 o LIRS
ZLI7Fv—LTHH9ZLT, () ZDHLWGEA~DBAD X T 2524 s Ic 5
Z. (i) B2 FERRIM RO A & B OFMFICRMET 5, MRS TITEMER Y F T —
J DL ENOE RO ENEE D | B OHRRREDOIERZROL LT 5,
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x> FU—7 8% (R y FU—2) Bl
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ME > 75 1 TRandom Walks and Diffusions on Graphs and Databases |
Dimitri Volchenkov (Bielefeld University, Germany)
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9:30-9:40 BRSHRES BILFFECRIL R FRFBEN ME P RHE)
/N VDR (CCERBL - B W S0 AR BLJR) B RREATF S8 41 BULAR =7 P i)
tova s A HERIBIHEMR
(A-1) 9:40-10:20 FBZ(FBIEDKKFEIEHRELFZEL
RE)VFEMZ A T2 7 2D %y bYU— 7 REE KA
(A-2) 10:30-11:10 1A (RO LRGP 5eEt)
MR > U — 7 EOYEFHEANLZEMEC L D3 F — TR e XA
IR
(A-3) 11:20-12:00 F A= (ENIRKFHE )
[ROSHEHGCR A T2 7 ZATHES L Fy U — 7 SO AGETE )
12:00-14:20 RA X —t v g

v g B W
(B-1) 14:20-15:00 A0 L (5 A0 L2 i & B P Al UG i L)
TREHFBIE R Y b U — 27 OIS LHERRIC E D X 5 B % 172 5970
(B-2) 15:00-15:40 A3 1B (HAL K7 KT Bl bt Far 5o F})
EMER v N U — 27 EOBIEET VO SO PR FE Pk |
(B-3) 16:10-16:50 A MRB I (ALHEIE KK F Bt TAEAFFbx)
NBARIZL D/ — REG L x> MU — 27 OfEiEkE
(B-4) 16:50-17:15 =Ml LHERFRKFRie A8 T 250 R)
EEENRAZE LTEHER Y MU — 7 OBENREET V)
(B-5) 17:15-17:40 JIIAZERS (R AR R B B R 788
(YA w2 — EOERILE L K EBIE

9H14H (&)
v g C M
(C-1) 9:40-10:20 VT AFNIAUIN TR FIFH Lori A miG i TRk, IST S &3 17)
MRy P27 DFEV 2a— I ED L 5 ITEREIND D)
(C-2) 10:30-11:10 4 H B AL CRFR R FBe A AP L7 R 5eEL
RMEFEFFy NT—T DXL F I 7 ATBIT DIREE L
(C-3) 11:20-12:00 11175 5A4A (JLIN K A AR B 48 £ S2A0F 22 )
(v 7 AT =2 OMEICES S FHBEEERAR Y FT—27 0Tl
12:00-14:20 RA X —t v 3 v

ryiarD e
(D-1) 14:20-15:00 & HAh—EB (P 1 ¥ =T R th)

10
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'Web EDa—FE~f ETIESEMERY NV —2 ZIEH LT
FERER
(D-2) 15:00-15:40 Jith H (AU LERFRFFeA P - SHRBFHIK)
(KRR Y N =2 D7 T2 ) 7 L ARE~DJEH ]
(D-3) 16:10-16:35 KpkiL+ (BRXEALEY 71— 1)
ME N DB Y & Rk D EREFH A (supported by CodelQ)
(D-4) 16:35-17:00 =1 FOKE] (RRKRF R FBeis s LF R 7e8})
DR RS BB IR AR 25T T /L« X=X NYRITEI NS — D
R
(D-5) 17:00-17:40 /INEEFAT(FRENa> 11 KDDI W FERT)
[EERF R OIS b7 & v 7 128l 5 383 e R B PE & A AL BALR
17:30-17:40 PASHRES RARMHB CRAL K RZFERIE REHFHFFER

3. 5. Workshop of Quantum Dynamics and Quantum Walks

HIEF : 2012411 A 24—26 H

St © HRBM AR TeRERE - iR 7 7 Lo Ak 2 —

MAEZ B - BEEE (HRBEDRIERRS) - L CRACR A HRE AR

TAke © H KBRS ERAR

g RAERFEAEIE SR T 0 7T L (B e a7 b3 o A~v—F « /=T a U
AT A OREEE & B

H % : The Nature is always changed dynamically even in quantum mechanics. A quantum walk,
which is a quantum mechanical analogue of the random walk, is a promising toy model to

understand the quantum dynamics. Surprisingly, these models can be experimentally demonstrated
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in some physical models. This workshop opens
interdisciplinary researchers from the theoretical and
experimental sides on the discrete-time and
contentious-time quantum walks, for examples,
mathematics, quantum information, and quantum
chemistry. The organizers strongly encourage young

researcher to actively join us to this workshop.

3.5. 4th YSM-SPIP in Sendai/Prologue Series 111 of FSPIP {F#tst H=FD
RAME—HEENR CEARABER L FHRNIEOHIE—

HEF: 2012412 A 14 H~16 A

Bt © BRAL RS R BefE WA SRR R 2 B RTEF =

FZE R - ZHEE (ZER, LK) - BAJ)IRER GRAERY) - RERZ LR -
ALIAHL CGRERT)

T AR FEAEIE SR T 0 7T L (55 aT LT 0AY—h A ) _X—=va v
Rl AIF 72 3 H AR O EE & B

S | NG NS S A R e S 2 e

BAfEERE  AFER M2 & FE % & OB eEE (IFMstE %) ([l 2@ X,

RICFERIFFHE L EN TV RWAEWOHRZ X, WoBHOELRLIMAEEZRAS S LD

HHJOT, EHFZEENTLE 2> Tk - ETT 560 THD. AR TIE MR

& TZAF I 7 2] L) F—T— REPIIERA RS B T OGO E H -

B & TR O & HITITRFIF BN Y2 A a— 71T Af, B & s o 5 i

DD O A8 U Tl TRV LWEBEG B A~D A ) RX— a3 U EET 5. BEICESE 3

Iz R TEERT(2010 4F) « KIOKF(2011 47)  « 3UEBRF(2012 7)) [RIFEDAFSE

BEMMBLTETEBY, MR- FREBICEVD LTSS H 5. xidzhnd

DIBEORBRETE LT, KD REED STATPHYS25 (2B 537 74 M2 OBMEIZH

FC. BES BRI 2 EFIE E —FICED . ] VTR DS R~

THEFPIFEIC LD RKEMHOMIER E LT, KRS ZHET .

12 A 14 H
09:45-10:00 Opening Address =4I|
10:00-12:00 Morning Session | JEE : #Z11L1AM
10:00-11:00 RAZER

[RER BN DR FHT 1T 2 KW Z=BI %
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11:00-11:30 #E) I ZNHZ

MR IR A8 S B R 2 ARE LTk 2 A X 7 2
11:30-12:00 i #f

(9 ) = NT Y TS 2B 7 B IR R
14:00-16:00 Afternoon Session | JEF : HRAZER
14:00 14:45 D)1 &

[ B 2 B 25 ik
14:45-15:30 /INBRAdLHL

MRS A7 BT F6 1T 2 fEsRAOE SALEL DT |
15:30-16:00 #Z1LIACH

Nemoto-Sasa B D 2 n 71 iR |
16:30-18:00 Afternoon Session Il JFEF: : 7 H 57248
16:30-18:00 R #Hr—

(2 I NT A MY 7 HEEHF OIS 6 O )7 RRHE D it |
12 A 15 H
10:00-12:00 Morning Session | J£§= : BifH#r—
10:00-11:30 K°F fik

[ A REBNOBS - B
11:30-12:00 —AHEA

(e T ZHEEBREE C DAE 5 DR E Rt L
14:00-16:00 Afternoon Session | i @ KEEE.Z
14:00-15:30 EHFEAA

M T-1H R & R OB
15:30-16:00 ‘= IR —

[T Z2F L — g eE I3 A 7T ZA0OEER S IOV T O T4

16:30-18:00 Afternoon Session Il JEE: : E43) 1|1k
16:30-17:15 —jfifE—

(FFLSE D WD B & DR S BI- MO HREHOZR )
17:15-17:45 P30 {8

&7 HEEBERRIC X D A HeEERfR O E Rk

12 H 16 H English Session

10:00-12:00 Morning Session | Chairman : Masayuki Ohzeki
10:00-12:00 Poster Preview and Talk

14:00-16:00 Afternoon Session | Chairman : Muneki Yasuda
14:00-15:00 Cyril Furtlehner

13
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[Pairwise MRF Models selection and Trac Inference |
15:30-16:00 Taro Takaguchi
[ A centrality measure of interaction events in temporal networks |
16:00-16:30 Satoshi Takabe
[ A relation between replica symmetry and a performance of approximation
algorithms in minimum vertex cover problems |
16:30-17:00 Kyogo Kawaguchi
lntegral fluctuation theorem for hidden entropy production |
17:00-17:15 Concluding Remaks Masayuki Ohzeki

AL —
PS-1 Matsushita Katsuyoshi
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PS-4 Tanaka Shu

Entanglement Spectra of Two-dimensional Quantum Systems
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PS-7 Sakai Yuji

Dynamics of the One-Dimensional Ising Model without Detailed Balance Condition
PS-8 Saika Yohei

Bayesian Inference for Phase Unwrapping using Statistical Mechanical Informatics]
PS-9 Miyama Masamichi

Phase transition of modied XY model under external shear field
PS-10 Yasuda Muneki

Statistical Approximation of Likelihood Functions of Restricted Boltzmann Machines
PS-11 Nakayama Youhei

Excess Entropy Production Viewed at Different Scales
PS-12 Shirai Nobu C.

New statistical enumeration methods for self-avoiding walks
PS-13 Oura Takeshi
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Effects of higher-order interactions and a finite number of species on replicator equations
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[1] T. Hasegawa and T. Nogawa: "Absence of the non-percolating phase for percolation on the
non-planar Hanoi network™ Physical Review E [Z$8&F &

[2] T. Nogawa, T. Hasegawa, and K. Nemoto: “Criticality governed by the stable renormalization
fixed point of the Ising model in the hierarchical small-world network™, Physical Review E 86
(2012) 030102(R);1-4.

[3] T. Hasegawa, K. Konno, and K. Nemoto: "Robustness of correlated networks against propagating
attacks", The European Physical Journal B 85 (2012) 262;1-6.

[4] T. Nogawa, T. Hasegawa, and K. Nemoto: "Generalized Scaling Theory for Critical Phenomena
Including Essential Singularities and Infinite Dimensionality", Physical Review Letters 108 (2012)
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[1] (CE B R 30EE) T8V AR (R). FOUE R (FIRIT *2013 4EHI1T T 1E)

Eff= BB

[1] T. Hasegawa: "Phase transition of bond percolation on nonamenable graphs and complex
networks: a Monte-Carlo study”, CREST "Kotani Team" Workshop "Random Media 11", Sendai,
September 3-7, 2012.

[2] T. Hasegawa: "Percolation on complex networks and nonamenable graphs”, ECT* Workshop
"Spectral Properties of Complex Networks", Torento, Italy, July 23-27, 2012.

[3] T. Hasegawa: "Classification of Phase Transitions in Complex Networks", SPDSA2013, Sendai,
March 20-21, 2013
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[2] xR v N U —7 EOBERIEHE T T L OWFSE
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UIICREREEZHEZH5Z L EPALNI LT, £, EFIIZRERREETT L%
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AR L L W BLEN ey hT— 7 ZHWTHEROIEBOMIEZIT I TETHDH, ARt
2O TAX—ERENZ LX< LN TWA, YU —ilEYEE L, RETHIZ Y 7 A
2V 7 iaxy bU—27 Lo MIC model Zf#HT L, 7 T A Z —MEDMEROILHIAFINA
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[2] Young Scientist Meeting of Statistical Physics and Information Processing (YSM-SPIP) in
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coding and decorrelated population activity”, Neuron, 74, 1087-1098, 2012.

[2] K. Nakada, K. Miura, "Clock Synchronization Protocol using Resonate-and-Fire Type of
Pulse-coupled Oscillators for Wireless Sensor Networks", The ICONIP 2012 proceedings, Part V,
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[3] K. Miura, “Effects of Noise Correlations on Population Coding”, Proceedings of SCIS-ISIS 2012,
Kobe, 2012
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[4] K. Miura, K. Nakada, “Synchronization Analysis of Resonate-and-Fire Neuron Models with
Delayed Resets” , Proceedings of SCIS-ISIS 2012, Kobe, 2012.

[5] K. Nakada, K. Miura, T. Asai, “Silicon Neuron Design based on Phase Reduction Analysis” ,
Proceedings of SCIS-ISIS 2012, Kobe, 2012.
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[1] K. Miura: Near zero noise correlations underlie efficient population codes in olfactory cortex,
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5.7. Margaretha Sulistyoningsih (IEHFEFEAERAETLERIES)

1. Purpose
The aim of this research is to develop software for automatic and fast registration between
ultrasound images of breast and positron emission mammography (PEM) images to gain fusion

between those two images.

2. Original Research Plan in the Beginning (April 2012)

The original research plan is as written in the title i.e., image fusion between ultrasound and PEM
images. For achieving fast fusion between those two images, two steps registrations should be done,
i.e., rigid registration and non-rigid registration.  Therefore, this research is divided into 2 parts:

- April 23, 2012 — March 31, 2013 : Rigid + scaling registration. Testing data: Positron
Emission Tomography (PET) images of head and Magnetic Resonance Images of head.

- Starting on April 2013 : Non-rigid registration. Testing data: Ultrasound of breast images
and PEM images.

The following sections will contain report of the research in the first year (April 23, 2012 — March
31, 2013)

3. Achievements

We aimed at accelerating the registration process. Accelerating the process includes pre-processing
of the inputted MRI and PET images.

3.1. Pre-Processing (Status : Done)

a. Downsized the image until 1/27th of the original size.

b.Taking mid-coronal of both of the images for the next processes. Mid coronal is taken here since
this slice contains the most complete information about the patient’s body/anatomy.

c. Discard the voxels that contain air surrounding the patients, since it is not important to calculate
the alignment of the air. Efficiency in time is the reason here. Discarding the air is done by first
clustering the mid-coronal images (product of point b) into 3, and then the lowest cluster is again
clustered into 3. The lowest of the lowest cluster contains the air. In this research K-Means
Clustering is used to cluster the voxels. From the lowest cluster that contains only air, the mean and
standard deviation of air are obtained.

d. Air that contained in other slices is discarded using this mean and standard deviation obtained
in step ¢) above. In registration, one image is acting as still image and the other one is the moving
image. In this research, the whole anatomy (after exclusion of the air) is taken into account in the
calculation of still image, and in the moving image, only the mid-coronal, mid-sagittal, and

mid-axial slices are taken into account in the registration process.
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3.2. Transformation (Status : Done)
Transformations used in this research are rigid transformation (translation and rotation) + scaling.
All of them are in X, y, and z directions. Since the two images involved in the registration can have
different dimension (number of voxels) and voxels dimension (size of the voxels), therefore the
coordinate of the two images should be first changed into world coordinate in Euclidean space (in
milimeter).
3.3. Metric (Status : Done)
This research has an accomplishment to enable Sum of Squared Difference (SSD) to be used for
different modalities. Preprocessing for recognizing and discarding the air surrounding the patient, as
described in sub chapter 2.1.1 above, enables us to know which voxels contain air and which ones
contain patient body/anatomy. From this knowledge, grey value of voxels that contain patient
body/anatomy can be changed into 1 and voxels that contain air can be changed into 0. Therefore the
SSD can be used to accelerate the whole registration process. The result of using SSD will be
compared with the use of Mutual Information (MI1)4).
3.4. Interpolation (Status : Done)
Interpolation is used in registration to interpolate voxel’s grey value, when the registration result is
not in grid. In this research, trilinear interpolation is used since it is fast, easy to implement, and has
high accuracy.
3.5. Optimization (Status : In Progress, target of completion : March 31, 2013)
Optimization in registration plays a role of selecting which transformation is to be done to find the
global maxima/minima, in this case, maximization/minimization of metric. Some metric should be
minimized, such as SSD (Sum of Squared Difference) and some metric should be maximized, e.qg.,
mutual information (MI).
The optimization methods used in this research are Simulated Annealing (SA), Random Walk (RW),
and Random Walk Simulated Annealing (RWSA). The RW and SA have been done, but they are still
under investigation since the global minimum has not been obtained yet. RWSA has not been done
in this research yet.

a. Random Walk (RW)
Preliminary of the registration process is to align the center of the image. The center of the image
becomes the origin of the transformation. The data to be used for the rigid registration in this
research are PET and MRI images of head. It means that they contain the same/similar anatomy of
the patient. Therefore, transformations of those two images do not need a big jump. Random walks
for searching nearest neighbors are suit for this case. The random walk used in this research is based
on Metropolis and Fermi Stochastic.

b. Simulated Annealing (SA)
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Simulated annealing works by emulating the physical process whereby a solid is slowly cooled so
that when eventually its structure is “frozen”, this happens at a minimum energy configuration
1,2,5).

¢. Random Walk Simulated Annealing (RWSA)
Idea of random walk simulated annealing is randomly walking for picking the transformation
parameter with probability defined by generation function of SA.
3.6. DICOM Reader and Writer
(Status : In Progress, target of completion : March 31, 2013)
The images to be used are in the Digital Imaging and Communications in Medicine (DICOM)
format, therefore, a reader and writer of this image format should be done. Until now, the data are in
Analyze Format.
4. Inference
This work has a promising result in terms of fast registration. The first reason is because the
registration is done in 1/27th of the original size. The trick for changing grey value of patient
body/anatomy part with 1 and air with 0, makes it possible to use SSD even the images are from
different modalities. Using SSD can accelerate the metric calculation comparing with using Ml.
Transformation is done also only for the mid-coronal, mid-sagittal and mid-axial slice makes the
process even faster. The random walk (RW) and random walk simulated annealing (RWSA)
optimization are still in progress work. These two optimization methods are expected to run faster
than the simulated annealing alone.
5. Publication and Presentation
This section contains publication and presentation during this one year research collaboration (April
23, 2012 — March 2013).
- Margaretha Sulistyoningsih, “Medical Image Processing and Collaboration Gateway Between
Mathematics and Medical Field”, Lecture on collaboration gateway between Mathematics Division,
Graduate School of Information Science, Tohoku University and Sendai Medical Imaging Clinic,
May 7-8, 2012.
- Margaretha Sulistyoningsih, Etsuo Segawa, Masatoshi Itoh, Hirokazu Shimauchi, Nobuaki Obata,
“Proposed Methods for Accelerating Registration between Magnetic Resonance Imaging(MRI) and
Positron Emission Tomography (PET) Images of Heads ”, in preparation, target of completion :
March 31, 2013
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N (AP &) . FERB : Mathematical physics and the moth-eye structure

~FAT A METOHDREIZHONT, KK E DT Fr U—& ST Eim L -
*  SHABCEEEE T r—TF A 525 BY—27 v 3 v (2012.1.26)
FHZ—K(ELRSIRT) TIRHOMEIEALE] OZEMBRLIZ DN T
DARTER (HALRT) | EA T A HEE~OHER T 7' —F
AT IAT 4 7 ADREIE L, TRAT A METOJREITESCE T HIRNRIC OV THE
L7
¥ HUEINAFIAT 47 AW9EE TR I=FEEREVCORT T LA B BRI
i (2012.2.9), WBEOH SN HBL-F AT A G (RHEF)
—IARRR AT L TR LSO R F— 25§ 5 Z L N TE D hvikam L 72—

*  AARTS F 92 BFEFEE B BISKTY (2012326 7T RAUVA R T aY

— TR TITLINAFTIAT 4 VB XA TF v —T 7 ) m¥—| (FRFEADAR),
TRT A G & WRIEICOW T (REREH)
~BBREZIRIET DI (P77 XEY) ITOWTifgam LTc—

* WREFTAE R #AERT WP (2012.4.10)

~EWDAT > TV LD FIFIETF O, £ ORE A2 BBULT 2 HEIZ DUV Tigam L

7-—

%k

N

% O

=1}

I RS RE A IR ISR L B AT A M IE T O BRI AT IS T 5,

[ AN 2 Bl & 9 5 FOrIRP RN ) (PR - TATBUSEAE) 25 Rk 24 L
BRI AT 2 I AR S, T DRI V—TD—o Lk L TH SN T4 BO1 - 2 BE23 8
A 10 BIZEF Y, IEFEFHICOWTCEE LA -T2, 2D —713, IGHEFEEE T +—F
A TEITET =7 ay 7] ZBMLEA A A= RIS TRBY, 78T —
YA XDFHOBEREZDICHEZRBIET Z Lo, ZTRELUT, KU—F T 71—
TOIEB AT T 5,
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J—% 2 77— T LR [12]) “&fm#HRAREIC X 5 SmEE O AT WG
T—X% N —F e = — INEF SRR

15 Eh A VR 2344 H 7 BRE~FRi 24412 A 18 H
HHY

Hele-Shaw {28l 2 FaENEENL, HEET— A 2 b & EEN 2 8B IS0 L TRE
BLRDILIRENTWD, R EEENI L, 20D X 9 2 KIEW 22 5 /R E 12 5
BT 22 ET, BILWVEENDOBNTNT Ve —F 28 ALBRIED.

J—X% 0 T T N—"TF « X R—

NEFSFARR (BREEOTSER - BhED

TEEh R (R

2011 4= 7 H 25-27 H: AR ETHIfE S iz RIMS JLRIBFE Ty 7 RT3 2 2T fig
FrooJEBR) \2BN, &, 2 4 RV [Hele-Shaw JRICHE 1T 2 A BEER OWHILZEE IS
<J.

+ 2011 4£ 9 A 1 H-12 H 15 H: Institut Mittag-Leffler |23\ TR SN 7-WF5E 7 0 75 4

“Complex Analysis and Integrable Systems” (2231, A I [RIAFSE T CBERE S AV 7 R4t
#£2> “Operator Theory and Integrable Systems” 233\ T, i Z A ~/L “Stability of a
Hele-Shaw flow with two point sources in Holder spaces” .

- 2011 4F 12 A 17,18 H: HAL K CRAfE S h7-wF9e4E4 “Winter School in Sendai 2011 --
Complex Analysis Approaches to Free Boundary Problems” (Z&0, i, sE ¥ A ~L

“Theory of quadrature domains applied to the Laplacian growth” .

- 2011 4F 12 H 20 H: A5 ® National Center for Theoretical Sciences 233\ TBRf#E S L7 4
Ze4E4> “2011 Taiwan-Japan Joint Workshop on PDEs and Geometric Analysis” (Z& 0, G, #
% 1 K/ “Stability of quadrature domains under Hele-Shaw evolution with two point sources” .

2012 42 2 A 17 B AWy K7 CRE S A7 5 13 B REC AT JE 2 (2200, s, 7%
4 1 kv “A moment-preserving flow for surfaces” .

- 20124-2 H 28 H-3 H 4 H: ESF-JSPS Frontier Science Conference for Young Researchers

“Mathematics for Innovation: Large and Complex Systems” (Z& 0, s, sl X A v

“Stability of quadrature domains under Hele-Shaw evolution” .

- 201243 H 13 H: MfkZEE & L THFE$ES “SMART Workshop: Exploring Collaborative
Mathematics” % BAL K #IZ TR, FEBE. SEH 2 1 KL “A new geometric flow of surfaces and
its applications” .

“2012E 7 H1H: 7 AU H, 7u Y XN THfE S 417z 9th AIMS Conference on Dynamical
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Systems, Differential Equations and Applications (21, . #E X 14 S “A
moment-preserving flow for surfaces and its applications” .

- 2012 £ 7 A 30 H: Jt¥gE K5 CRAME X4u7= Summer School “Variational Methods for
Evolving Objects” (&1, AR A & —%FK. KX A ~L “A moment-preserving flow applied
to a variational problem in potential theory” .

2012 4F 8 A 11 H: IR AR ORI S AL/ 5 1 Bl RAEBBERIPFFE IS, . G
A v TRT o v VERIZHIN L 253 I & kPGS 2 8 n i) J8 e 7 =0 .
-20124F9 A 20 H: JUMIRS Chifie S 7z A ABUFR R 2012 FEJEK TR A 0 FHR ISR, G
. X A hv [RGB L ST 28 Prs R R |

- 2012 £ 11 A 7 H: RECKRFELPRAENTAIZCAT CRAME S 417z RIMS WF9t4E2 " Geometry of
solutions of Partial Differential Equations" {22, Ff#. 5#i#H Z 1 kL “A geometric flow for
quadrature surfaces” .

TEEHR

Hele-Shaw & 45572 & & L CETeT— A > MEFRIZ S HIRIZE N 5 2T T
VAT 5 Z LN TE I FRIZ, Hele-Shaw JMEIIZ BT 5 E— A > b &2 RAFT DIt
L, xR LEZ—BROETLOOE D, I TIERL, ERE VI RKIT 1 OEhE
DE=A FaRFT 5. ZOFTNMEIMBFENRbOTHY, T EKD MO B RFE
THNDNTENTIERWD, TNRFOHETHLE—A 2 N ORFANTERRTOHE
N5 DHEGERIZB W TEERZICH I S h 2.

R, |x OIFROMELE LT, ZOETAPEFNCBIMERETHZ 4R L. &
T, ETADPEFRINCOEREZFSOZ LR LTV,
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[26] Young Scientist Meeting of Statistical Physics
=X T N—THFR and Information Processing (YSM-SPIP) 2013 #Hf#%Z

B=

TJ—X 2 P N—T e = — 22 FH 5 As]

TE B VRk 24 % 4 H 9 BRE~FRK 24 4 12 H 16 H

HHY

AWF7E4 YSM-SPIP(Young Scientist Meeting of Statistical Physics and Information
Processing)ld, it N EHERAIFOEREZHED L 5. BEWVOFEMOEMRZ B Z X 5|
EWVOEMOT, BHFMIEHICL T 2010 F LV EE/FTINTELMAERTHD, =
Z 2 0 EDOMIC, HRAFORBBICHAH IR TIETT 7 a —F 3 DHENEAC
o TE o, Z ORI 22 B D AL 2 ARGERN WAL ET 177 L RS, ARFRRESIE. 16
R IR L e S 0 B TR IBITIEE L TOW D EFMIEE 2 5L L, 2 bic b
il 2 DB TOBAEEITIRORELZRHLHFD | SBOATREMAFER T 2FE2EK L TV,
Frlo, ez U CREN BT OR FMRE R ORZR R S, Bx DT AT T 250
TEIOMBERITH LT, HFRMEEDORFOMES — XML~V ETHESED D
LEHEBET D,

ARFIER T EHIL THERF(2010 ), KRERRF(2011 4) | FUEERZE(2012 4R)IC TR
SN T&E 72, KRWG TIiLWFik 24 FFE DA TS MMk T 5, FALKF O BIEMFIEE 250
2 ODWMREOSMNEZR L, MESEE L > THRO YT OSTEREZ BE T,

J—X 70—« A N—

ZH R (R AR ER - Bh20

RN HERAEREAIIER - BhED

KBS B2 G R ARG AR e - B0

il KBEEEA R 2 FIRST ARECMEEE T L7 vy =7 b - BIFEA | BAECK
FAEPEBAROTIERT « RS ILFTIER)

TEEh R (R

2012 4 12 A 14 H-16 HOMIMH, HALKY: - FREH AT ERBOGESR= - TalsR=1C TH
i L7=, INRIA (7 7> RESLIEHS BEFIEFZEHT) @ Cyril Furtlehner K% 5 2r 9 4
gl e LT LM, 21 (8+ 1 3) HFO—ik#H - NA X —fHNARIT b,

WHFER DOEFZINERBILS T4 L s oTe, MEMET L IF R F O FIIEE PHAICE
ARREBELZDLEV, KIFEED BIETH 5 FERAVEE R GEIE O T T O BBt D72 H D
HERRZ WS Z 25D D T ENTE T, Fo, RIS L L TORILKFEDOFIEKE T
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=L T&leEZEXbND, Tav—T 47 A% Yy —F /LEES Interdisciplinary
Information Sciences Vo. 19 No. 1 (2013) & U CTHHRR L 7=,

S

AW ILE A ORESE & B MERALR RS WA R & L CRfe Sz, F
77 WAL R RZBS WA R O R 7 AR B A2 Z T T 5,

kEE OBk A & O - EHIL T it HP (2504 -
http://www-adsys.sys.1.kyoto-u.ac.jp/mohzeki/YSMSPIP/index.html



http://www-adsys.sys.i.kyoto-u.ac.jp/mohzeki/YSMSPIP/index.html
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[27) UNKRFE~ A« 75T « A4 X A N VAR &
J—X 2 77— T HWIEIFZET 7 7 A N— & BT 5 IR IE R
Wy Ao MEEES
TJ—X 2 P N—T e = — A St
T R VR 249 4 A 9 B~k 24411 H 21 H
H

TFEDOA U H—Fy NOIEBIZHENN T 7 A4 N— TR BNTET F 81 B A B
LTWb, 77 A4 RX—FO NV RFIERIE Y 2 VT 0 o H—HA (NLS) (2L Vi
PUICENDLEEZLNTNWDLZENDL, NLS DX A F 7 XTI 22 139
B ZLOSEN S L ETETHEE SN TE TS, 1980 FFL L W ihE -7 NLS @
BABRNTHY 72 7 7 —F I L DIFFRIERTE L K ORENE SN TWDS b OO —EE%
LTHY, BIETIEINLS I IE, MERIH, ¥ UV T EES070, X774
Ne—Ze—RITTIE R W ERICHERE L7235 2 L2k L BFETWESE 2
LBNDETIINEMILT D ENRERITRD 5OH D,

LEDEHIZHT 7 A /3—IZBF D NLS OAFFEITIR A IZIEN Y 2R HIRD TE T
b, 2T, AEFERFZECRIT D BRNTIEN D o5 DEk4 725 /LD NLS ORF7E#
D BRIC D7 N o T HMZEO R Cilkam T 5 & [RIRFC, BUEFH R OFMZE R b NS
PEER LV EMFEZH X, NLS OECFINIGE & T 7 A N—72 E~DISH O BtR %
FEIZT D EWVWIHIMEDFEMEITO Z &1 D, ZIUT L VBIFEE TIZH A D NLS (XL
TR, FE SN TE L FIEDBIER A, EEROEMFEZE U TEBEOK T 7 A /N—
OV ADRIENIRSL S Z EREIRE S5,
AILFERFTRIIBFEOHEME T TiEim LA B Th o 72 NLS O 2 Bl 5, FEER
DEMEFEMZADL Z LIV EBENLHE~DICHE TRIEZ RN BITIS E TR,
STEHLDTHY | PEEFNRICIHOBFEOFEZRD ANDZT TR Bz
TR REEEREED L NI AU v b B D,

U—X% T N—TF e A N—

AT B W (EEATIER - Bh#)
FAm A (1 WA 2 e - %)

TEEh R (R

201248 H20 A-24 A, WM RF~ AR « 747 « A XA b UMFFEATIC CHRIASLFEINFZE
D7 7 A =& Z IR 5 IR RO 2B L. o7 7 A " —
& ZIUCBE T DB DWW T OMERE 2 D NC#Em i B 2o 72,
77T LTI, HEEA L N—10 AN TR D 11 4 BB L Tz,

8 20 H
o 13:30~15:00 $AARFL T RWKT) o2 ONEHFREACRIZE T 2 a4
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PEH DR ENZDOWT
o 15:30~17:00 THERA CUHIKRT)  TRUBAERZ O — LA ~2 hVvElam & <
DEERR TS F R~ DI
8HA21H
o 10:00~11:30 EIE CEEFERY) LT 7 A AN —IZHK S 5 IR T o fig
Y% e ANE
o 14:00~15:30 JLIEZE (I ARZE) [EDFA Btk 2 = LT 4 o4
— A& DI DIEYE
o 16:00~17:00 =WEIT (FEKS) [Bifurcation analysis for the
Lugiato—-Lefever equation on a disk]
8H 22 H
o 10:00~11:30 MLZE (LK) [Rigorous numerics & & D5 ]
o 13:30~15:00 HAFNLZ (NIT = X = =4 — a VRVEEREIFZET)  [3EME
Klein—-Gordon TA&FIZ2381F A Discrete Breather DZEEME ]
o 15:30~17:00 FAJLEE (H4LK*) [Saddle-saddle connection ODFEEELRGEST &
BfEEt
8H 23 H
e 10:00~11:30 /KETfEL (JuP %2 TAsymptotic stability of solitary waves in
the Benney—Luke model of water waves]
o 14:00~15:30 fAREEM (HIALKY:) [Derivation of Bose-Hubburd model
—Approximation by DNLS]
o 16:00~17:00 =MEIT HEAKS) [Introduction to numerical simulation by
spectral methods|
8H 24 H
e 10:00~11:30 ®ijHEHM GILKRF) [On weak interaction of a ground state

with a nontrapping potential]

S

ERT 07T DT 24 FEIUNRKRFES A« T4 7T« A 2 Z A b U WFEATRE L FAT
FEOBRYIGRE TH 5, FHLRIITRICEDL 2B MO ERZIREZ MK~ A« T+ 7 -
A F AR UBIEFTITHK > T D,

WHFEE DOFEAIE T RO — IR -
http://www.imi.kyushu-u.ac.jp/joint_research/detail/20120004



http://www.imi.kyushu-u.ac.jp/joint_research/detail/20120004
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28 CHTEIT KB FERRIE A H0R 5 R K oD K i
D Y T AR [28] HEpkr) Tk FERRIE oy H PR 5 R X oD K3k i
Hr WG
TJ—X 2 P N—T e = — A St
T R Rk 24 4 H 1 B3 R~FRk 2543 A 19 H

HHY

L = VT ¢ =L KdV TR, Zakharov 7R & T e BRI A B 7 R 5
O KA fif 7 AERTE Z fRE < Z EIC K VT D, BRICBERME., BEL+ VU b RO %
B LU IR 0 B T B DR O KISZEE OBEiE 21RO 5,

J—X% 0 T T N—"T « X R—

AT BHORAER PR A SR R B )
W T GRAE R A SRR LK)

TS B AT (U k)
20124 B : IV DR RO Y Y b RO EMEIZ BT 2 (HEE)
“Stability of bound states of Hamiltonian PDEs in the degenerate cases”

23 Journal of Functional Analysis (ZEREkiE.

201245 H -7H : A X VU7 « bU T AT KED Cuccagna K & # [ U E1E R iR O M2 &
PERERIC OWTE L& AZH LT,

Cuccagna [k &%V U F o OE L EMICEE L7 K

“On weak interaction between a ground state and a nontrapping potential” (submitted)

ERRBUE, OV T v NEREISE L O AT,

2012 £ 9 H : SWARFEZR TR (IMRF) & OFMWEI T O B — 7 fRIZ-SW T O
“Concentration of least-energy solutions to a semilinear Neumann problem in thin domains”

% Bk,

2012 =10 H

FEARRK (LHRT) & OILFEIE

“Construction of blow-up solutions for Zakharov system on T/2”

73 Annales de I’Institut Henri Poincaré - Analyse non linéaire

IZERERIRTE.  http://www.sciencedirect.com/science/journal/aip/02941449

2012 4E 8 A« FERME R 5 R RS E OAFFEEE S A AL RE2IC IRV TR L 7=
7'a 77 MILL R R,
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744 T'Workshop on Nonlinear Dispersive PDES |

[AEF] : 8 H 29 H(7K)10:00~8 H 30 H(A)15:50
[=5] « AL KRR B A 7ER A 7] ABR 801 5=
August 29 (Wed)
10:00~10:50 Norihisa Ikoma (Tohoku University)
On behaviors of minimizing sequences for some nonlinear Schrodinger system
11:00~11:50 Tadahiro Oh (Princeton University)
Invariant weighted Wiener measure for the derivative NLS

14:00~14:50 Tomoyuki Niizato (Osaka University) Almost global existence of solutions to the
Kadomtsev-Petviashvili equations
15:00~15:50 Kotaro Tsugawa (Nagoya University)
Unconditional well-posedness of the fifth order modified KdV equation with periodic boundary
condition
16:00~16:50 Soonsik Kwon (KAIST)

On the fifth-order KdV equations

August 30 (Thu)
10:00~10:50 Masashi Aiki (Keio University)

Motion of a vortex filament with axial flow in the half space
11:00~11:50 Tadahiro Oh (Princeton University)
On the Cauchy problem of the one-dimensional cubic NLS in the low regularity setting
14:00~14:50 Kohei Soga (Waseda University)

Stochastic and variational approach to finite difference methods
15:00~15:50 Ryo Takada (Kyoto University)

Dispersion phenomena in the rotating Navier-Stokes equations

MERFER ([EN—BGEE)

““On the solution of nonlinear elliptic equation in a thin domain”,

55 37 PRy HRRAGRILIR S AR O T A, dGihE K, 2012 428 A
““On the weak interaction between soliton and non-trapping potential™,
S X —, AER, 2012 4F 10 A .
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““Nonexistence of minimal mass blow-up solution of Zakharov system on 2D
torus”, &5 7 [RIBERA ROy 7 FE R & 280y RIRE, E R HORG, 2013 4F 2 A
““Nonexistence of minimal mass blow-up solution of Zakharov system on 2D
torus”, WHFEdES [ F D720 DR TR & BUFfiT ) |, KT I
—/NT A, 201342 H.

““Nonexistence of minimal mass blow-up solution of Zakharov system on 2D
torus”, %5 5 [Al4: T RBIM TREAWITEE S, 4B, 2013 423 .

THERCR

KT v VR EEIHT L VY b O EMEIZ DV T Cuccagna & (Trieste Univ.) & @
KFEFEEZIT o7z, ZOWRTIIIERITARFMICE EEoTWe Y U b A F 7
A DIFHT 2 fR-MT )5 D F1k & i 2 EVE MR il A B O 5 2 LT K 0 RFF R £ TfT
I EMTE., ZOMPIISI BRIV T 7 ETOPRREA R T 5 2 LI K D Hkx
RICHRH D EBEZBND.
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30] CMRU 9t &7 L & — 7 |

D ST L[ ’:. ot TETHRREETV 4+ 1
it =

J—X% I N—"F e J—H— 1A

Eranl=! Rk 244 5 H 2 H

HHTH Rk 244 7 H 6 H

TE B VR 244 4 A 14 A%E~7 H 5 H

EED

FE R 7ot R 2 SEa 3 5 B MR CRE S A MAIME, WIREHE, KFZEFE, 777
DAY MV EIZBET 2ikimD., \1 U 4 — 27 ~DOEi D ietE 2 5,

J—X% 0 T T N—TF « X R—

W e (FSRR2OTIER)
A (IF AR

TEEh R (R

c20124E 7T HAR~THASH  (RIERT: TG HE AR 5F /N #E =)
CMRU %tz [ ffE=am & v 4 —7 |

FEABIE http://www.dais.is.tohoku.ac.jp/~smart/forum/index.html

(ZRC#, BN 25 44,

ST

WHEs4 R 0 CMRUMIES (& FERmEE TV 4+—7 |
HEE :  2012/07/04(7k) — 07/05(K)
B« WAL KR PIE BRI 5F /NS e
T BALKFE AR SR T m 7T A

HpraT T HA—h A ) _X—a

AL 7e A R O RS S & R B
MRRZE - WA, R (R
BfR'E © FErHAZR 2 GR35 &1 R S AL M, MPREER, KiF AR
H, 7770AX7 M LICBlTERE. TV DY — 7 ORIPERED SRS
. DB EETVTRHEAIIEIN TWIET U+ —27 L ODRN 0 2885, FEARMM
BRI EICHEZR L, HROMBEERERL Z & T, @Emait T, o Tn,



http://www.dais.is.tohoku.ac.jp/%7Esmart/forum/index.html
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T —% 77— T [32) 775 % & DE0 DIl g

J—% =T J—K— | GBI FENHE

15 B R Rk 24 -5 H 25 HI¥E~254 3 H 22 H
B

JRNEWRTOH 7 ZABGOEMZLUT DO X 5 llifmiNne T e —F3 5,

1) WPI-AIMR D& @7 7 ADFEER 7 NV—T"Ligm L. 78N T 7 AAIRMEOREEMT 72 £
ZBELTT VA LARANAROICERESND A D= A L0 5, Fl-2nic k-,
L0 ROHEREM B OB R & B 5T,

2) [ 21 EFHEN D BVERMBIRICIZZ S O == g UIMEET D3, Th
DICHIFTHOA I = AL LEZ LN TWDLHDIZ MHAEEHOZ 7 A M L—ya ] 3
%, ZAUCBIL T, fhiZ - Bk ST T (B 203 Frustrated XY model) @ FRfE
RO D L RRHCHEE T 7 A L OIEBIRICOWTELET S, 2 2 TIHEFONE & Oif
e ) R T D,

3) T H T A#EFE D random first order theory & XN DAEENREB S, T T AFEARD
BDOT VT 7 KRR & EAFNAK D K 5 R HEL EIRIEOEFLREE & OFLIMER IR S v Tv
Do LINLBBEED LD R EHADRIUIZB W T E 2, AIRKRITHROWER EVEDEIRIC
DWW TOPBRZBRFINIFAE L2V, AR AR OME CTH 508, £ DR OFN
MY RS D,

J—X 77—« A N—

BEJ I ENIE

{EELETE (Fhdk) FREERSWILERLED

SRk 25 451 A 10-11 H
KR AIER S8R 2RI Likin, £72. 11 HIZ WPI-AIMR AfEIZB W T4 R
BT AT AR AT o 72, HEEK & WPI-AIMR OEHEUER B L OCEHKE KN EE

et L, R T o7,

Rk 25 451 H 18-22 H

18 H(ZHFZE2“Workshop on glass and mathematics” (22N L, iEE 217~ 7=, 19 H X Takeshi
Egami ##3%(Tennessee KX). Jean Bellissard(Georgia T-F}-K), Mo Li Z#52(Georgia LFIK) & 3%
. 20 H XV Georgia TR K ~EHT AV | Jean Bellissard 2% OWFSE=R %55, 77 A9
B ORFHIFLIR T o 5 Delone graph & ZivaE W= & A J X 7 A Anankeon theory (22>
Tilem 2 T o7,
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FRARRE

201245 A 31 H HALK WPI-AIMR,
F3MIFEHAL T 4 T N—T 2T IS —,
EH osephson #2A B IT % jamming #5755 |

20124 6 A 7 B HALRZETAATTER,
Jis I B S e 2 ARAFFE=R I TR X ) —
@ H Tirrationally frustrated XY model (23317 5 jamming $57% |

2012 4 6 H 29 H HALKRE: WPI-AIMR,

WPI-AIMR Workshop*“Structure and Dynamics of Glass -Bridging mathematics and material
science-"IZ &N, ZEiE

7 H “Jamming transition in superconductor”

201248 H 1 H-4 B RUASKFILEEYERAIEZEFT,
WFgess TIESE R O -2 O ERFEZ Bfe L C-) 12200, 4 H3EEK,
BH [FEEERREIC BT 2 HEEROMEDH M . Potts &7 /LD EIRFEFINZI 1T 5 HFE)

201249 H 3 H-7 B ALK WPI-AIMR,
ifF7E£“Random Meida 11I”(Z &1, 6 H i,
& H “Diffusion and sliding dynamics of elastic and plastic manifolds in random media”

2012411 A 16 A HILIFBERY,
Y - o n X T LI TEI F—,
#EH TR Josephson #2A BRI E1T 5 jamming H5f8 DR ML | |

2012 412 A 14 A-16 A HIL K,
W9t s TSR /15 DRI (CSI0, 14 HEE,
BH EFmEBISIREICE T ROAM 2T LIk 24 37 2]

201341 H 11 B HAEKRZ,
(777 A5times) &P, %
Al & E

HE L [ HF 2D L7 ]
FEHEE SN AT 7 AFER
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FHEKE (@RI T 2 OS]
EERE BB LX —HE O Al
#e)11Z1H Trandom packing ]

2013 /- 1 H 18 H Oakridge National Laboratory,
“Workshop on glass and mathematics”{Z 0, i,

& H “Numerical search of closely packed droplets of multicomponent particles

20134F 2 A 18 A HILKZ,
WPI-AIMR Workshop “Structure and Dynamics of Metallic Glass”{Z &/, i,
/& H "Polydispersity Effect on Solid-Fluid Transition in Hard Sphere Systems”

201343 H 7 A AL K=,
FNEIS =T 4 > 7 B+ R+ R T I —,
BEH [ Josephson B2 A BLA IS 1T % jamming #5854 |

JR R 3C

“Transition by Breaking of Analyticity in the Ground State of Josephson Junction Arrays as a Static
Signature of the Vortex Jamming Transition”, Tomoaki Nogawa, Hajime Yoshino and Bongsoo
Kim, Phys. Rev. E 85, 051132 (2012):1-5.

“Usefulness of equal-probability assumption for out-of-equilibrium states: a master equation
approach”, Tomoaki Nogawa, Nobuyasu Ito and Hiroshi Watanabe, Phys. Rev. E 86. 041133
(2012).
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[34] WFFE TRT >y Vw3 2 W fiE & SREE A

V=% 7 TN — TR \
X WG

T T N—TF e i — INEF SRR

TE B Rk 24 412 H 18 B2~k 2543 A 3 H

HHY

KIEARICEET HHF281T, HEx 2B I W THBE O FatEL b > TRELTEY
AR DL NWKREFIE L THWAHIZHEDL LT, R EWICE R Z R TRUVIRN
IZd D, AFRESZEL, %4 O TIFHET 2T 2ED, SEEEMIICE VO
WICITHRTT D EMRZ RO 5. FRIZ, RN BMCOMERELZBZEL L, ThEho
MREBECT AT 4 T2 IFETHZEE2EIRET D

U—X% 0 T T —" e R N—

/NEFSFERR (BRSARTZERY - Bh2) | SRECHEEL (FFSA2irsest - #d%)

TEEh R (Rdk)

LT O ESEE 2 Bafi:
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