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Aiming for New Frontiers
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Message from President Yoshiyuki Sakaki

At the start of the 21 * Century, the international community stands
at a turning point. There have been major changes in economic and
industrial activities across the globe compounded by issues that
could impact the future of humanity in such areas as environment,
energy, food, and population.

Japan is faced with unique problems in the shape of an aging
population combined with a diminishing number of children.
Responding to such momentous changes inside and outside Japan,
the government has issued the Fourth Science and Technology
Master Plan with the aim of achieving Japan's renaissance as a
science and technology-based nation. The two key themes of the plan

are life innovation” and ‘green innovation'.

In response to this, and with a keen awareness of global challenges,
Toyohashi University of Technology (Toyohashi Tech) has
formulated a goal of advancing a variety of initiatives looking ahead
to the coming 20 and 30 years. As we look to the next generation, we
regard our Electronics-Inspired Interdisciplinary Research Institute
(EIIRIS) as our flagship—the core facility of our research and
development activities for the foreseeable future.

Ever since being established, Toyohashi Tech has developed
an extensive range of outstanding technologies and contributed
considerably to industrial innovation. In the field of electronics in
particular, we have received international acclaim for successfully
developing world-leading sensor chips and ultra-large capacity
memory elements. The University was selected as a core facility
under the Global COE program of the Ministry of Education, Culture,
Sports, Science and Technology (MEXT). Based on this tradition
of innovative research, EIIRIS aims to integrate our advanced
electronics advanced technology with cutting edge research in fields
including medicine, agriculture, and telecommunications, thereby
opening new frontiers and integrating academia and technology. |
take heart from the fact that, in only its first three years, EIlIRIS has
already made some outstanding achievements based on the efforts of
its outstanding senior faculty members and highly motivated young
and tenure track researchers .

Toyohashi Tech has recently been selected as one of 22 outstanding
research universities and research institutes in the MEXT program
for strengthening research activities in Japan, and also as a core
university of the MEXT “Leading Graduate Course” program. This
demonstrates recognition of our University's research achievements
as a whole, as well as the outstanding contributions of EIIRIS. | am
confident that EIIRIS will continue to act as the research engine at
Toyohashi Tech, driving this “research university” and contributing
to our future development.

Toyohashi Tech is committed to seeking further growth based on its
achievements to date, and with ElIRIS at the forefront, we aim make
concerted efforts in opening up challenging new frontiers. Thank you
for your ongoing understanding and support.

Yoshiyuki Sakaki
President, Toyohashi University of Technology
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Director : Professor and Vice President Makoto Ishida; Deputy Director : Professor and Vice President Yo Kikuchi; Deputy Director: Professor Adarsh Sandhu
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The Electronics-Inspired Interdisciplinary Research Institute (EIIRIS)—the
University's first eve research institute—was launched on 1* October 2010.
The last three years have been spent developing and enhancing the institute
as an interdisciplinary integrated research center. We are endeavoring
to realize a unique fusion between our main strength in electronics
technology (sensors, LSI, photonics devices) and state-of-the-art applied
research on the life sciences, medical care, agricultural science, environment,
telecommunications, and robotics, to name but a few.

The organization of EIIRIS consists of three innovative research
departments: advanced medical technology, brain technology, and green
technology. The research support and human resources development
department also conducts research activities in collaboration with the
university faculty. The full-time members of staff at EIIRIS consist of eleven
researchers, two technical assistants, two administration staff and ten tenure
track researchers (since 2009). The EIIRIS staff share a large open plan
office on the third floor of EIIRIS-1 and are in daily contact with each other
as they collaborate on integrated research activities.

The infrastructure for research activities includes the advanced materials
development cleanroom on the first floor of EIIRIS-1—a dedicated 1,500 ni
building completed in 2010, and designed as an advanced integration block
for housing sophisticated instruments in the optical measurement room,
physical measurement room, and bioscience laboratory on the second floor.
Staff and administration offices are on the third floor.

EIIRIS-2—referred as the LSI factory—measures 2,300 ni and is connected to
EIIRIS-1 via a bridge on the third floor. EIIRIS-2 consists of “facilities unique
even from the international viewpoint,” according to the 21" Century COE
interim evaluation. EIIRIS-2 allows staff to handle many integrated activities
from the design of LSI, sensors and micro-electro-mechanical systems to
semiconductors and sensor processes and measurements.
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Finally, EIIRIS-3 was completed in 2012 as a life sciences experimental
facility conducting full-scale experiments using animals—an unusual research
facility for an engineering university.

In order to promote world-class interdisciplinary research, EIIRIS organizes
annual international conferences (such as the /rago Conference) and
also globally advertises its activities by means of the Zoyohashi Tech
e-newsletter. Moreover, in 2013 EIIRIS launched the ‘EIIRIS interdisciplinary
integrated research project’ and is currently working on 45 topics aimed
at advancing collaborative research within the university. The long term
goal of the project is to stimulate intra-university discussion, leading to new
ideas for interdisciplinary research, through monthly evening colloquia with
presentations by researchers from a wide variety of backgrounds. EIIRIS
also hosts ‘Tunch colloquia” as part of the tenure track program.

Furthermore, the activities of EIIRIS are disseminated in the monthly
EIIRIS Bulletin. All these methods of communication enable us to continue
developing this institute for interdisciplinary research, by highlighting the
cooperation of faculty and students across the whole spectrum of expertise
at the university, as well as collaborations with researchers across Japan and
the rest of the world. We hope that EIIRIS will continue to communicate the
fruits of its research and industrial-academic collaboration to the world.

Finally, Toyohashi University of Technology has been selected by the
Ministry of Education, Culture, Sports, Science and Technology as
one of 22 institutes in the 10 year program for strengthening research
universities in the year 2013 (see http://www.mext.go.jp/a_menu/kagaku/
sokushinhi/1338460.htm).

I am looking forward to further interdisciplinary initiatives in the future.

Makoto Ishida
Director, Electronics-Inspired Interdisciplinary Research Institute
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Project Associate Professor Tohru Tsuchiya

Project Lecturer Hideo Oi

Project Assistant Professor Tetsuhiro Harimoto
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Project Assistant Professor Yuu Hirose

Tran Viet Thu FHEBI#E

Project Assistant Professor Tran Viet Thu
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Project Professor Shiro Usui
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Tenure Track Assistant Professor Nobuo Misawa

Tenure Track Assistant Professor T'sukasa Takamura

Tenure Track Associate Professor Alexander Baryshev

Professor Mitsuteru Inoue

FE—iZ Bz

Professor Kazuhiko Terashima
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Professor Hiroshi Takigawa
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Professor Mitsuo Fukuda
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Professor Junsei Horikawa
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Professor Jun Miura
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Professor Seiji Iwasa
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Associate Professor Michiteru Kitazaki
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Professor Michio Okada

BEFFIE dEZZ

Associate Professor Rika Numano
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JEARIEIE Mitsuaki Ashiki A #51EHE Tsuneo Hashizume /MK T+ Yuko Kobayashi
Support Staff  JZWATH Yukiharu Ozaki /N 1 Satoru Oda A FHIESE Satomi Ohta

Y& B Hitomi Shibata

HET—<HIE Research themes
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Environmental monitoring
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Photonic medical data storage:Communication display:Information processing
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Graphene synthesis and nano/bio/magnetoelectronic applications
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Basic physics (superconductivity and quantum Hall effect)

® Integrated hybrid Si/III-V optoelectronic circuits
Integrated hybrid Si/IlI-V optoelectronic circuits

® Robotics, actuators and systems control
Robotics, actuators and systems control

® NEMS-MEMS#¥ #it >4
NEMS-MEMS Physical sensor
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Makoto Ishida
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Semiconductor material*
devices-integrated

circuits, Smart micro
sensorchips, next-generation
semiconductor devices

J

iR #0%
Fit F

Yo Kikuchi
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Molecular biology,
Biochemistry, Ribonuclease P,
Extracellular DNA and RNA,

Evolutionary bioengineering
for functional polymer
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Adarsh SANDHU

N
Wge s —<:2 57 R f N 8 AR
BRIV REZ R L7220 R 8L &
B F )R — )T — 7 BRI B % R —
VAR T LW VA T A 2 T e RN
HERS W H AN R S8 AP RETE R o B O

A i B 5 it T R - B B LR

Synthesis and applications of graphene; quantum
Hall effect and semiconductor Hall effect sensors;
scanning Hall probe microscopy; magnetic
nanoparticles for medical diagnostics; self-
assembly of magnetic particles; in-situ observation
with wet-transmission electron microscopy.
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My interest is development of semiconductor
device and technologies by integration of

compound semiconductors, silicon and nano
" materials to enhance interdisciplinary researches.
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My research interests focus on the biology of
symbiosis between multicellular organisms and
microbes, which is important for agricultural and
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FERAE b ki medical biotechnology as well as evolutionary
FH & thik 2 history of life.
Hiroshi Okada Atsushi Nakabachi
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I'm studying for fusion on a functional material
and Si integrated circuit technology. An
insulating crystal thin film (y-Al:03) was grown

=
SEHH on Si substrates and ferroelectric thin film IR
TR KE smart sensor with Si electronics was developed H# %A
Daisuke Akai using above substrates. Shiro Usui
. J .
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Brain and Neural Information Processing,
Physiological Engineering, Vision Science,
Retinal Physiology, Measurement and Analysis
of Spatiotemporal Multi-channel Signal, Neural
System Modeling and Simulation Analysis.
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WHEZMA~NORBEZERLTVWET, (University Research Administrator)
Cells release ions or neurotransmitters. To 1.Research of Genetic Diagnosis System
examine the dynamics of the physiologically 2.Research of uTAS(micro Total Analysis
active substances without labeling, we have been System) and micro fluidics
_ developing an ion image sensor-based microscope _ 3. URA(University Research Administrator)
RS and a fiber-coupled endoscope. The opto-chemical RS
#BH =7 microscopic assessment promises usefulness of the T8 #®
Takashi Sakurai functional analysis of cells, tissues and a body. Tohru Tsuchiya
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DR N —T DI ToTVET, My research interest lies in the boundary between
Narrow needle can be grown on Si substrate materials chemistry and nanotechnology. Currently
using VLS selective epitaxial method. We are I focus on novel hybrid materials based on graphene
making neuronal probe electrode cored by the - and functional nanoparticles, especially noble metals
i Si needle and developing the lead cable and I and magnetic nanoparticles. I develop efficient
Y{EEERD package for actual usage. 4{EBIEX strategies to synthesize those hybrids with tailored
o . properties for applications in catalysis, sensing, and
Hj(id;e:':o (i& * Tran Viet THU environmental remediation.
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In order to elucidate the retinal information
processing, we have been developing a novel
measurement method and unique microprobe
array for Electroretinogram (ERG) recordings.
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Photosynthesis organisms harbor various kinds
of photoreceptor proteins.

I am exploring molecular mechanism and
~ physiological roles of these photoreceptors using
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Photoswitchable nanomachine LiGluR was
developed based on glutamate receptor by
controlling any neural activity remotely and
reversibly to regulate the physiological
circadian clock and so on.

OFElRIS

=
BERH next generation DNA sequencer.
AR BE L% 1A
Tetsuhiro Harimoto Yuu Hirose
. J .
( )



IO bOZD A cimpia R
EFMREBRTIOIS A

(=27 -

IERrT &AM

NSy - TOISL)

.

TZaT - Ty UHEER

M EA

Tetsuto Minami
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My current projects focus on behavioral and
neuronal correlates of higher cognitive function
such as nonverbal communication and
brainstorm, and its application such as brain
machine interface.
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" Wf3g5 —<:Physics and application of

photonic and plasmonic crystals, magneto-
optical materials and composites.
Researches on extremely responsive
materials supporting surface waves for
biosensor, environmental and proximity
sensor applications, and optical switches.
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To understand relationship between perception

physiological recordings from cerebral cortex of
monkeys while performing cognitive tasks.
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research fields and concepts as Affective ATVET,
Haptics, Emotional Telepresence/ My research interest is construction of bio-
Telexistence, and 4D communication. = hybrid / mimetic system with artificial materials.
FoaT e NSy TN FoaT e NSy T I.currently focus on devel(?pmg a cell-based
biosensor and easy formation method of
Dzmitry =E T liposome.
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We investigate the dynamics and assembly of
lipids and proteins on single molecular scale to
mesoscale in artificial cell membrane models on
solid substrates, e.g. silicon, graphene and solid
sensing devices.
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The advantage of the piezoelectric actuators is
the high energy density that generates large
power from a small body. Using this advantage,
we are creating small actuators for medical
devices and light-weight high-torque actuators
for robotics.
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My research is on the development of the
capsule for observing materials in liquid by
TEM. Also bio-sensing utilizing magnetic labels
and their self-assembly is carried out.
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Mitsuaki Ashiki
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Maintenance management of a clean room and
semiconductor equipment. Device process
development using an integrated circuit, a
sensor, and MEMS technology.
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Coordinator
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Secretary

10



11

30 - MEKRSE  Advisers and Collaboration

EIIRIS & DI R REXRZE N O H B 7R S5ERES

ML OB ZERR B EMOUZM R L 720 SNODIFZERR B~ DORI R A OH M2 L2 MR RZ M), SO DB &

R TR LI RZITIREDEREEIT T b,

(1

YA I € (MOU) % il il L 72 ¥ 5k o0 4% B T OF 4% [ 1 22 92 K B B )

University College of London/Davy -Faraday
Laboratory, Royal Institute of Great Britain

Professor Quentin Pankhurst

Sony Computer Science Laboratories, Inc.

Professor Hiroaki Kitano

University of Manchester

Professor Bruce Hamilton

Toyo University

Professor Toru Maekawa

University of California, Irvine

Professor G.P. Li

Okinawa Institute of Science and Technology

Professor Keshav Dani

Chungnam National University, Korea

Professor CheolGi Kim

RIKEN

Professor Tomoki Fukai

Indian Institute of Technology, Delhi

Professor Joby Joseph

Tokyo Institute of Technology

Professor Makoto Konagai

Pierre & Marie Curie University (UPMC)

Professor Mohamed Boutchich

Okayama University

Professor Yoshihiro Kubozono

Nanyang University, Singapore

Professor Raju V. Ramanujan

Kyoto University

Professor Katsuhisa Tanaka

Tsinghua University, Beijing

Professor Jing-Feng Li

VAST, Vietnam

Professor Nguyen Van Hieu

M.V. Lomonosov Moscow State University

Professor Granovsky Alexander
Borisovich

Indian Institute of Science, Bangalore

Professor Arindam Ghosh

Tohoku Institute of Technology

Professor Hironaga Uchida

Raman Research Institute, Bangalore

Professor Ranjini Bandyopadhyay

University of Cambridge, Cavendish Laboratory

Dr Justin Llandro

National Institutes of Natural Sciences,
Institute of Molecular Science

Professor Takunori Taira

Universidad Complutense de Madrid, UCM

Professor Daniel Ortega Ponce

Nara National College Of Technology

Professor Naoyuki Fujita

Indian Institute of Technology, Madras

Professor Prem B. Bisht

HolyMine Corporation

Professor Hideyoshi Horimai

Internet Research Institute, Inc.

Professor Hiroshi Fujiwara

KTH Royal Institute of Technology

Professor Grishin Alexander
Michailovich

Mitsubishi Chemical Corporation

Professor Hiroto Hara

Michigan Technological University

Professor Levy Miguel
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Nanyang University, Singapore

Tsinghua University, Beijing
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VIETNAMESE ACADEMY OF SCIENGE AND TECHNOLOGY
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Indian Institute of Science, Bangalore

IMDEA-Nanoscience Institute
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URIDNL S TT=F—DFE  International Symposia and Seminar's by visitors

I SADNN
Symposia
s/ BfEH / BiEr
The Irago Conference 2013 e A Toyohashi University of Technology Tenure Track Symposium
24 -25 Octobor 2013 The kago 23 -24 February 2012

Conferencezm

Irago Sea-Park & Spa Hotel, Tahara, Aichi, Japan. Hotel Associa Toyohashi, Ballroom

Pk 24 4EFE EIIRIS 71 ¥ = 7 PSSR E &
—BRRE SRR TN 1 2 DS FE D BIR & B —
201346 H 24 H

AR AA RS VBL3F 70 = 7 MFERHE

The Asia-Pacific Interdisciplinary Research Conference 2011 (AP-IRC 2011)
17 -18 November 2011
Toyohashi University of Technology

ENRISHA MG & PEE AW R TT L
201343 JJ5H
BB R AR VBL3F 710 ¥ = 7 MFSEsCi =

ILrva=y AZ A 2e it (EIRIS) BT 2 FERS S VR 4
2010 4E 11 A 16 H
BAEFAME SR AL0] RS

KW — 7 2 AEMICHAM R F v 2 A 7 I—T1 VT
20134:2 25 H
BB R AR VBL3F 7u ¥ = 7 MRS =

IV 7 ba= s ARSI PR EE R 71 7T A
(Fo=aT7 Sy 2y - 7Furysn) Fvrt7 - Y yRITA
201047 A 29 H

BIGBRI R AL0] EFe=

The Irago Conference 2012 (AP-IRC 2012)

The Asia-Pacific Interdisciplinary Research Conference 2012
15 -16 November 2012

Irago Sea-Park & Spa Hotel, Tahara, Aichi, Japan.

OFElRIS OFElRIS
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RIDNL S TT=F—DFE  International Symposia and Seminar's by visitors

KRl E=T—

Seminars

EIIRIS G & © SR 2 1F 0 g i) o1 A

B LR 2R A4 B L ARBL A 78Rt DR 8%

20134E 10 H 1 H

BRGBA R RY: VBL3F 702 = 7 MFZEACH %

bk / Bt / Y

Carbon materials for heterojunctions and transparent electrodes

Associate Professor Mohamed Boutchich

Pierre and Marie Curie University (UPMC)
Laboratory of Electrical Engineering of Paris (LGEP)

25th October 2012

Seminar Room at Venture Business Lab. Bld. 3F

"Electronics and Superconductivity by using carbonaceous materials"
28 June 2012

Seminar Room at Venture Business Lab. Bld. 3F

Yoshihiro Kubozono, Professor at Research Laboratory for

Surface Science, Okayama University

EIRIS & - RV 7Vt ah—Kr7ay 7 2EBA L
BBl VIRE ST HEAERORTE
~E s X7 B O - BRI~ OIS I T~

BRI RSABL AR 7E e Bk S Bz
20134E7 H 12 H
EAGHAN AR VBL3F 7’0 Y = 7 MRS S

Current understanding of brain's neural networks

26 April 2012

Seminar Room at Venture Business Lab. Bld. 3F

Tomoki Fukai, Laboratory for Neural Circuit Theory, RIKEN

EIRIS i - MW E KT 2 F 7 Rk O T R
PR TR KRR TE5Ebe A arbRae Rk e
R L R

20134-6 H 27 H

BIGHN R KA VBL3F 70 Y = 7 MRS

Graphene: New Facets in Ultra-Flat Nanoelectronics
1 March 2012

Seminar Room at Venture Business Lab. Bld. 3F

Arindam Ghosh, Associate Professor, Department of physics,

Indian Institute of Science

\\\\

_',

EIIRISH HlaH &« FEME > A 7 4 THIBIS 5
fbiE T 4OV & — BRE) R ) A

IR B AR B A AR e St Sz
20134E5 9 H

SREPAR RS VBL K=

Special Seminar:

1. National agenda on Science and technology policy in Korea
2. Research plans on Nano-Bio-Information-Cognition (NBIC) fusion technology
3. Research on NanoBio Engineering and Spintronics

13 January 2012

Seminar Room at Venture Business Lab. Bld. 3F

CheolGi Kim, Department of Materials Science and Engineering, Chungnam
National University, Center for NanoBio Engineering & SpinTronics, South Korea

Ultrafast Lasers, multiphoton absorption, whispering gallery
modes and applications

Professor Prem B. Bisht

Physics Department, Indian institute of Technology Madras
25th October 2012

Seminar Room at Venture Business Lab. Bld. 3F

Special Seminar:
'Phase Engineered Interference Lithography for Complex
Photonic Structure Fabrication'

20 December 2011
Seminar Room at Venture Business Lab. Bld. 3F
Joby Joseph (Professor, IIT Delhi, New Delhi, INDIA)

OFElRIS
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RIDNL S TT=F—DFE  International Symposia and Seminar's by visitors Lunch and Evening Colloquia J>F10O0F27&EAJ >0+ 7

Lunch Colloguia

R/ R/ St / e BB | 201046 7124 1 BIBHARRE A DY 7% v Y

Exolnterface :Novel ExoSkelton Haptic Interface for Virtual Reality,Augmented Sport and |,

9%
Al Rehabilitation

Special Seminar:
Magnetic trapping and sensing of protein and cell in

Rl Dzmitry Tsetserukou 7 =27 + bJ v 7 ¥

microfluidic channels

24 November 2011
Seminar Room at Venture Business Lab. Bld. 3F

5210 20104E 9 H 30 H BREPAR AR O Iy Y

CheolGi Kim, Professor, Department of Materials Science and FAV PO MG = 7 — b ST

Engineering, Chungnam National University, South Korea

R MW M =27 - b7y B

55 31 20104-10 H 21 H BAEHAN R AR 0 Iy Y

Experiments on aging soft colloidal glasses and rising Brazil nuts.
20 October 2011

Seminar Room at Venture Business Lab. Bld. 3F

Z4 v AW OFFE R R L7 NTTERFEZIT T

faiEa ZEERE 727 - FI v B

Ranjini Bandyopadhyay, Associate Professor, Raman

Research Institute, INDIA

4 2010 4E 11 H 25 H BEREBARARE MNEY T oY

FAMV [R Y MEIMERNY X207 L

EF.
173
22
=
B

FHE B W A T=a7 - Ty 7RI

How I supported my 50 students to be PhDs.

5 September 2011 #55 ] 2010 4E 12 H 16 H BEBANRIERE MEY T oY
Lecture Hall A101

Takeo Kanade, Electrical and Computer Engineering,
Carnegie Mellon University

Z4 MV [T I R E KA Vb - 4T o T

FRi Park Sang Yoon 7==27 « bF v 7B

6 2011421 27 H BRGEAN R ARE MED I v Y

Z4MV [T BUEPE >3 5 F Sl LA« BEI A SMlilE 7L £ T

Discovery of the New Element 113 I TFEHE =27 - b Iy IrPH

23 June 2011

Lecture Hall A2-301
Kosuke Morita, Associate Chief Scientist, RIKEN

570 20114F2 H 24 H BRBATHRARY MIEY Iy oY

Z4 v [77F 2= HFIHESCLHF LRy 79 V]

R BFAW 7227 b7y 2P#

E | 201144 H 21 H BRBATFERY 0 Iy oY

Magnetic nano particles and cancer treatment (Japanese)
21 April 2011

Z4 v BRI IR A3 2 A O 4 v F — R )51

FHETE HH O SmRT T=a7 - FIv B

Seminar Room at Venture Business Lab. Bld. 3F

Toru Maekawa (Professor, Toyo Univ.), Kenji Kono

oM | 201145 1 26 1 BRI RS IE) T oY
(Professor, Osaka Pref.Univ.) R Sy

ZAMV [T+ M=y ZRBAMENL vy v I DI

AT Alexander Baryshev 7=27 « 7 v 7 %
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100 | 20114E6 H 23 H BREBANEL AR NEY T oY
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WHEE | Dzmitry Tsetserukou 7==27 - FJ v 7B ﬂ (- :
TLTLEVATRY M AT Ak, AMETRY MRS ITCHAFET 50T, B - BSE - il Vo723 L - T Hizdh
o SFILEINCAHFIET D2DDINIEK LS LV AT LA TH S, RIFFETIE, HLWMEA VS T2 — 227 T LA TV RS AuR Yk
" VAT LR TAHIERABEL Thh, ABERTIEIRRELIA VY 72— A W2 Ea Ry b EET €L VR ERETOYIZL—Va
YOFEERITVEL,
#1210 | 20114E10 H 27 H BEREPANRERSE MEY T v Y
FARV MEFWEELTO VI T A58~ WiFZeL il o5k~ |
A S EME F=a7 - bIv B
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i FEOWHAHREGERLTE HODObeRLEWEET 2401, HER LICEGEY TZOREEZZI R0 0RHVTEA, K
HCIE LHENRILE W E v r FhE OB VI T A5 EICilhE L7z,
#13Mm | 20114:11 24 H BRI E RS ME Ty v Y
EERIZ mEYFILVEZIELT
Rl W #f F=a7 - bI v 7 dEEE — =7
ICZRAADHLOE, W3O — (1K) PEALETENLTT . ZOHH—MHEIEEICKBL T BEomil
e ERTAVDLOLAERCET, B EOMEIIEE RO RELTMALIL ZALBEIZFIVICLES2 20 TL
AP IIIRE LM EZRARLEF VB ELTELH LN T WSS, ROorERELEHMAWHEESNET. TALRYVEHELT
AVRATTETHDNT L, DVICRDT A EFIICOWT, BICHKRTIT o7 EBRORFT T —rEEBITEFE L,
#1401 | 20124E1 H 26 H BAGHAMRIE RS MED gy v Y
FA NV LOFbaME. Mk BE LSS THEREM L Fl~EEA A=Y v 72O T~
A B AE Foa7 - Moy 2R
20084E D ) —~OALF B TG4, Fyv 74— 564, F 2 VRS AOE LIRS SNFE L2 THERIEA TV 257 053¢
FRIE DD DI ZEH S, FEhkfkd 65 737 Green Fluorescence Protein (GFP) 23R LEL/zo Fy 74—k F o0k
P— HAZGFPE AW DY EDF VN Gy VN B A S THEEZMBN CRAES S, TONES TOEBZEIET 5

LIS TN TR Z AL GBI R 2T 327 2 M LEL 72 BIETIEGFPRE 4 20t & 5§ 2300 308 R =y — 2 v T,
LY OROPTMANRZ STV DHHZI7ODL NNV THANLERA A=V 7 IEDELL TOET o A T R A=V 7k
BEALSDDHLPEMNL CORFEEFEHZZEL
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5 15 [n] 201244 H 26 H BAEBANEL AR O gy Y
Z4 MV 7572y FEOSAEF L MEFY — Fo Lo 0T
Rl FEHE =27 - b7y
FRABE O ARG, IR ZEE L M2 551 CTHRZ: 2 KT BIE T MBI WY - 15 - =L ¥ —i
HEORRY & U CTEMEEICERE R EHEZRLLTB), REABEZERENTOSFREI 22 FEHY A7 AR5t FEsZEEh
I TVET, REOHFEF = THE7 T 7z id, EICHEETZZ LWL MO 2 RITHETT . 4 TITESIEEZ T
Tl A BRI == R RO Lo TETBY, "M Iy 7O EEF->TwET, 7972 DL
ANEIEE TV E LCORB - EIEE OB 728 LWERR EFHITEEZRE T2 8. ENPRROET —~ T, 777z L)k
BmER, 2200 2 RIEMFHIOWTOH L. 202 2% MAAHETEIRIS T/To> TWAHIZE Y v 7 22N LT L7z
45 16 [a] 201246 H29 H BRI AR IEY Ty oY
Z4 MV ORT 4 7 A A SE P
Rl HF B =27 - F7vr7h#E :
LD LE L AR TRy MIPE VI EREMEDF I SN TUILDOD, BhhhEHLEIIHIFEASHOTVFaaF 7T
FEEEZE | X TR Y MR IS B DAL OB EZ RS M BEDINCHEL VO RS A0 2 LR TE R bR ok
EZTWEFEL,
%5 17 I 201247 H 27 H EEBANEL AR MEY T oY
ZA MV INA FEMOBUIR &
T HHBRT F=27 - NIy rPh#E
DLUEHVELE T 25 [Ny 7 by— 3 Ja—F v =2 | C AETAEBETHHEIEY LALE 2T HEMTLI) N ZALERITT
S PREREOCTTR AT BB, ToPVHEBIRADDH LS HEIT > TEELZ.SONYDHHZEMRL KHAREMRENELTLEY
WG Ty FAUFT TR INFTIEMBEEINZFIER AL B MICOWT, FEFH, BUIREFEIIOWTITH\ALEL 2. F 72,
EIIRISTHESEL 724 F ROV THRBALEL 720
18 | 20124E10 H 26 H (%) BEBAF AR I T oY
Plasmonic magneto-optical structures: plasmon-triggered enhancement of polarization
ez rotation and its peculiarities
(Au b2 BAESE7 @A — % v MEOBEICF RN L OFEEICE T 5 15E)
Rl Alexander BARYSHEV 7 =27 k5 v 7 §i#i%
In earlier works discussion on magnetoplasmonics revolves around plasmon-enhanced magneto-optical(MO) responses, but the
question on whether the observed enhancement has a non reciprocal or reciprocal origin has not yet been enough discussed.
This talk will illustrate that the plasmonic enhancement of Faraday rotation in Bi:YIG/Au structures has the reciprocal nature.
To understand the mechanism responsible for the enhancement of polarization rotation, the Faraday rotation spectra of
Bi:YIG/Au films were experimentally studied in the single-and multi-pass regimes for the magnetized and demagnetized films.
AEE A2 | Experiments showed that the peak of the plasmon-enhanced Faraday rotation seen in the single-pass regime vanished from
the spectra measured in the two-and multi-pass regime.
Cancellation of plasmon contribution to MO response of Bi:YIG/Au illustrates reciprocity of plasmonic magneto-optical
structures.
Calculations supporting the above conclusion and demonstrating enhancement of polarization rotation together with its full
conversion will be discussed.
519 [a] 20134F 1 A 25 H (%) BEBANFL AR MEY T oY
LEVI% B2 7% ) DD B MIEEHINEA & 2 ot H 51
R MBN 7227 bT v 2R
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AL Development of haptic technologies for health care and rehabilitation
(NVRTT - UNEY F—2a VI ONT T4 2 R) o)
Rl Tsetserukou Dzmitry 7==7 bJ v 7 Bi# 2
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Evening Colloguia
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Y Higher Education in India and some facts about IITs (Joby Joseph)
Higher Education in India (Jaiyam Sharma. Vedant Saboo)
i Joby Joseph Physics Department Indian Institute of Technology Delhi
1T Delhi %% 4 #6288 %%/ (Jaiyam Sharma. Vedant Saboo)
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EIIRIS BEXO DML T —~N Research Areas

—a—0Ot >34 Neuro-sensing
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BTNV IS N I A  Agriculture and Plant Science
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Graphene / Bio-magnetics
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HEEyIE= - NTFOESFERZF Basic physics and Semiconductor heterojunctions
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AlGaN GaN

R - TEZY U IEMORFEFR  Environmental Monitoring
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Robotics, actuators and systems control
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Photonics Medical Data Storage - Information Processing
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NEMS - MEMS #I Bt >t MEMS - MEMS Physical sensor

- MEMS BI#EEL >4 - D& - BioMEMS - At v
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Graphene is cool stuff. Researchers around the world are studying the single-atom layers of Components. m"m Dighiey® igikey o
carbon, and the American Physical Society's March meeting in Boston devoted 40 sessions to )

ol ¢ (60) flakes is the syrahesis of
& topic. graphene. In thi , the eritical into graphene
But producing the stuff has been difficult. Now the graphite research group at Toyohashi mitations for large son in capor i

University of Technology. in Aichi. Japan has come up with a new trick to simplify the process. highly toic.
Just add bugs. The meihod developed by the Tayahash Tech team was nsgired by a recent repart
shawing that graphene ran acceptos for bacteria,

Graphene is essentially sheets of carbon atoms peeled from graphite. In fact, Andre Geim and
Konstantin Novoselov of the University of Manchester in the UK first produced graphene by
pulling layers of carbon atoms from graphite with sticky tape. The results were good enough to

eam them the 2010 Nobel Prize in Physics, but it's hardly scalable for mass production. Toyohashi Universty of Technokogy, Aichi, Japan. Raman scaltering
Showed tha the GO flakes had indeed been reduced

The leading contender for large-scale production is depositing films of graphene oxide, then The 3pproach oflers 3 ow-cos1, Nighty ecient, and enwonmentaly Kiendy method
removing the oxygen fo leave sheets of pure graphene. However, chemistry or heat are for mw«mnwg-wm the glestionics ndusiry
needed to pul off the oxygen atoms, and both have their problems. The best chemical for the infs ¥. Tonizaws &t reduced

job is hydrazine, but its vapour is highly toxic. The thermal process is extremely complex. ‘ww'T'- wl‘kﬁini lﬂPmei dlencs Canference Series (in press),
opscisnce.iop.org/17

The germ of the new idea came from reading that microbes could reduce graphene oxide. To Provided by Toyohashi Universty of Technology
try the idea for themselves, the Toyohashi Tech group collected some sediment from a nearby Pr—
fiver and cultured bacteria from it under anaerobic conditions. Then they added araphene-
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Carbon nanotube composites for enzymes and
cosmetics

Stsiamosr . 2011 By Adarsh Sandi

Crass-section of PMMA resin compasite
materal showing the netwarks of CHTs an
he surtaces of the resn particles. The
CNTs are akded to induce electrical
‘conductiviy. Credit: Tayohashi Tech
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Graphene Coatings - Single Layer Graphene on SIO2 Wafer glass.
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Hroyuki Muto and colleagues ot Japan's Toyohasts Ureversty of Technology
oyobasts i (corbon

nano-ube) resin composie material that only requires 11100 of the comventional

amount of CNT ive 10 at

W CVD-grown

nthis method, GHTs were miied in an elecirolyte soltion and added to the:
compasite, where the CNTS were adsobed oo the surfaces of the resin particies
‘adsomtion.
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Importartly, the electical conductity of the compasite material was :mw-ol»
by changing the amount of electiohae added 10 the compasie; namely, the.
cancentration of CNTs adsorption oo the resin panicles.

Notably, this approsch ensbles sniicant reductions in both the production casts and

conductive resing.
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™ Smart robots dealgned for hospitals
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TOKYO — Kamshiko Terashima, head of Toyohashi University of Technology's sew Center
for Synbicsic Human Robotics Research, proposes new smaet robots foe hospitals.
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HUMAN GETS IMMERSED IN
REMOTE ROBOT'S ACTIONS

These kinds of robots could represent us inf: places,
letting us interact with friends, family and coworkers as i we
were there.
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remotely using body movements.
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