





November 25, 2002

. NTT (NTT Basic Research Laboratories, NTT BRL)
(http:/Amww.brl.ntt.co.jp)

NTT 100

NTT BRL NTT

(Fig. 1)

Figure 1.

(Sunao lIshihara, Vice President & Director, NTT Basic Research
Laboratories) (Executive Manager, NTT science and Core Technology
Laboratory Group) (Masao Morita, Manager, Research Planning Section, NTT
BRL) (Yasuo Takahashi, Group Leader, Silicon Nanodevice Research Group,
Executive Manager, Device Physics Laboratory, NTT BRL) (Hideaki
Takayanagi, Executive Manager, Materials Science Laboratory) (Yoshiro
Hirayama, Executive Manager, Physicsal Science Laboratory, Group Leader, Quantum
Solid state Physics Research Group, Group Leader, Photonic Nanostructure Research
Group) (Figs. 2, 3)



Figure 2. Photos of (Sunao Ishihara, Director, NTT Basic Research Laboratories)
(Esecutive Manager, NTT science and Core Technology Laboratory Group)
(Masao Morita, Executive Manager, Research Planning Section) (Yasuo Takahashi,
Device Physics Laboratory) (from left to right)

Figure 3. Photos of (Hideski Takayanag, Executive Manager, Maerids Science
Laboratory) (Executive Manager, Physicsal Science Laboratory) (from left to right)



(b)
Figure 4. (@) NTT (b) NTT

NTT
50% NTT BRL
(Fig. 4)
NTT
5%
(Fig. 5) Science and Core Technology Laboratory
Group 120 Group
Device PhyscsLab. Matrias Science Lab. Physical Science Lab.
Nano Sci. & Technology ~ Qunatum Info. Tech.

(Fig. 6)



Figure 5. NTT Technology FHow

Figure 6. NTT

(8@ Single Electron Transigtors



(c) Single Electron Trangstors

L Igl I




(€) Advantagesof NTT SET methodologies

(f) Presentations by (Yasuo Takahashi, Device Physics Laboratory)

(g) Sability of NTT Single Electron Transigtors (after 7 years)
Figure 7. Presentations of (Yasuo Takahashi, Device Physics Laboratory)
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(b) Superconductor qubits (quantum bits)

(c) Semiconductor qubits (quantum bits) under congtruction
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(d)
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(n) Low temperature STM
Figure 8. Presentations of (Executive Manager, NTT science and Core Technology
Laboratory Group)
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Figure 9. Photos of (Kazuaki Furukawa, Senior Research Scientist, Molecular and
Bio Science Research Group, molecular and Bio Science Research Group, Materials Scince
Laboratory, NTT BRL) and (Naoki Kobayashi, Senior Research Scientist, Group

Leader, Wide-bandgap Semiconductor Research Group, Physical Science Research
Laboratory) (from center to right)

(b)
Figure 10. Photos of NTT BRL
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NTT BRL (Fig.

10) Canon Panasonic
NTT BRL ? NTT
NTT BRL
(Fig. 112) (Fig. 12)
(Fig. 13)
Princess Hotel

Hgure 11. Photos of (from left to right)

Figure 12. Photos of (from left to right)
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Figure 13. PhE)tos of (from left to right)
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November 26, 2002

() )
(Dr.
Tetsuya Saito, Vice President, National Institute for Materials Science; Chairman of
ISO/TC164) (Dr. Toshiaki Kodama, Genera Manager, Research

Assessment/Internationa Affairs Office) (Fig. 14)

(b)
Figure 14. Photos of (from l€ft to right)
(National Ingtitute for Materials Science, NIMS, an
Independent Administrative Institution)
/
59  Independent Administrative Institution(IAl) NIMS 550
80% 20%

99%
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Fig. 15
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(b)
Figure 15. NIMS
NIMS Nano- materids Ecology, energy related materias
Materials for public safety NIMS (Fig. 16) 70

Figure 16. NIMS
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(Naoki Kishimoto, Director of Nanofunction Group, Nanomaterias

Laboratory, NIMS)(Fig. 17) NIMS
(Center of Excellence,
COE) Scanning Tunneling Microscope
ST™M (20°K) (2 Million
Volts) (>20Tedla)

Top-down  Bottom-up

Figure 17. Photos of (from |€ft to right)
NIMS Nano-Bio
NIMS
NIMS

Network of Nanotechnology Centers

(Hasegawa Akira, , Chief Researcher) NIMS
TEM (Fig. 18)
13 °
Fig. 19
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(b) (
Figure 18. Photos of JEOL




(b)

©
Figure 19. Photos of JEOL TEM
(Fig. 20a,b)
50nm Silica
(Surface Plasmon Resonance)
(Fig. 21)
1 psec (femtosecond YAG laser)

(Fig. 20c)
(lon Implantation)
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(b)



Figure 20. Photos of
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(b)

Figure 21. Photos of
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(b)
) (from l€ft to right)
Figure 22. Photos of
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Figure 23. Photo of (Prof. Dr. Yasuhiro Horiike, Dept. of Materids
Engineering, School of Engineering, The University of Tokyo, 7-3-1 Hongo, Bunkyo-Ku,
Tokyo 113-8656, Japan, Tdl: +81-3-5841-7163, Fax: +81-3-5841-8649
horiike@micro.mm.t.u-tokyo.ac.ip)

(Fig. 22 (Prof. Dr. Yasuhiro Horiike,
School of Engineering, Department of Materials Engineering, The University of Tokyo)
(Fig. 23)
Toshiba Processing Engineer Plasma Etching

NIMS

(Electrosmosis Pump) (Fig. 24) 60mMm
70mm Nitride Plasma
Bio-compatible  MPC Polymer

(Fig.
25) (Fig. 26) NIMS NIMS

(Fig. 27)
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(d)
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Flow in two stage sorter

(t)




Hydraulic pressure force(P)




(al)



(b1)

(cl)

(d1)



(e1)

Video 1
(f1)

Video 2
(91)

Video 3
(h1)

Video 4
(i1)

Video 5
(1)

Video 6
(k1)

Figure 24. Photos of ( )

(&) Photos of ? ? ? (Dr.MadokaTakal, Research Associate, Microfabrication
Engineering Lab., Dept. of Materids Engineering, School of Engineering, The University of
Tokyo, taka @micro.mm.t.u-tokyo.ac.ip) (Dr. Yuzuru Takamura, Research
Associate, Microfabrication Engineering Lab., Dept. of Materids Engineering, School of
Engineering, The Universty of Tokyo, takamura@micro.mm.t.u-tokyo.ac.jp) (from left to
right)
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(b)
Figure 25.

@ (Dr. Yuzuru Tekamura, Research Associate, Microfabrication Engineering
Lab., Dept. of Materids Engineering, School of Engineering, The University of Tokyo,
takamura@micro.mm.t.u-tokyo.ac.jp) (
DNA )




(b) (Dr. Y uzuru Takamura, Research Associate, Microfabrication Engineering
Lab., Dept. of Materids Engineering, School of Engineering, The University of Tokyo,

takamura@micro.mm.t.u-tokyo.ac.jp) ( 160
base-pair T- 40 base-par  Lambda )

(c) Glass-Glass Bonding Apparatus ( 1Million Kg )



(€)

Sputtering




© RIE
Figure 26. laser beam lithography
e-beam lithogrephy(  Mask Contact copy Pettern)

Figure 27.
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November 27, 2002

(Tohoku Universty)

(Fig. 28)
(Dr. Tokuji Miyashita, Institute of
Multidisciplinary Research for Advnaced Materials, Tohoku University, Katahira 2-1—1,
Aoba-Ku, Sendai 980-8577, Japan, Te: 022-217-5637, Fax: 022-217-5642, e-mail:
miya@tagen.tohoku.ac.jp) (Fig. 29) (Fig. 30)

Figure 28. Photos of

Figure 29. Photos of
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Figure 30.
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Figure 31.

(Fig.
31)
LB
Technique LB
Sdlf- Assembly
Environmentd Friendly

Figure 32. Photo of

(Dr. Shuji Okada, Associate Professor, Ingtitute of Multidisciplinary
Research for Advanced Materials, Tohoku University, okadas@tagen.tohoku.ac.jp) (Fig.

32) ( )
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Figure 33. Photo of @ (b)

(Akira Tomita, Professor, tomita@tagen.tohoku.ac.jp)
(Takashi Kyotani, Associate Professor, Kyotani @ tagen.tohoku.ac.jp) (Fig. 33)
CNT CNT Field Emission Display (Fig.
34) Zeolite Template CNT
Fig. 34 3600nt/g
Poresze 1nm



One dimensional carbon
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Uniform straight channels in anodic
aluminum cxide film
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Purpose of this study
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e ‘s
SEM images of zeolite Y, its carbon composite
and carbon liberated

(p)

TEM images of zeclite ¥ and the resultant carbon
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XRD patterns of zeolite Y, its carbon
composite and carbon liberated
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Pore structures of the high surface
area carbons
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Figure 34. (Presented by )

Figure 35.

(Professor Kazue Kurihara, Institute of Multidisciplinary Research for
Adanced Materiads, Tohoku University, Katahira, Sendai 980-8577, Japan, Tel & Fax:
+81-22-217-5673, email: kurihara@tagen.tohoku.ac.jp) -
(Fig. 36
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(b)









©)
Fgure 36.

(zyc@mail.cc.tohoku.ac.jp) (Fig. 37) (Fig. 38)
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(d)
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)

Figure 38. (Presented by )
(yu@imr.edu) (Fig. 39) ? (Dr. Hiroshi Mizuseki, Research
Associate, Laboratory for Advanced Materials, Materials Design, mizuseki@imr.edu)
(Fig. 40 (Fig. 41)



Figure 39. Photo of

Figure 40. Photo of ?
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(k)

Figure 41. (Presented by ? )

(Dr. Koki Takanashi, Professor, Ingtitute for Materials Research, Tohoku
Univ., koki@imr.tohoku.ac.jp) (Fig. 42) (Fig.
43)

Fgure 42. Photo of
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Figure 43.

(Dr. Yoshihiro Iwasa, Professor, Institute for Materials Research, Tohoku
Univ., Iwasa@imr.tohoku.ac.jp) (Fig. 44) CNT (Fig. 45)
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(b)

probe of field doped states in ey
L. Oipbcal spectmecnpy
2 NMR
3. ESR

Fiald #nd Optical
Coirol of device properties

-

R i3ty
1. 578
2 WFas

Ld TRy
-1 ATEREE

]

Y- ’ i e I o R

"

(d)

72



Figure 42.
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NTT

NIMS

(Figs.



Figure 43.
Tohoku University, Driector for Research Coordination, The Research Ingtitute for Electric
and Magnetic Materials, ex-Director of Ingtitute for Materids Research, e-mall:
fujimori @imr.tohoku.ac.jp)(from left to right)

Figure 44. ? (Dr. Shin-eél Ryu, Guest Professor, New Industry Creetion Hatchery
Center, Tohoku University, ssyu@mems.mech.tohoku.ac.jp; ex-Director of Rikon)
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Figure 45. ( Dr. Tao Zhang, Associate
Professor, Institute for Materials Research, Tohoku University, zyc@mail.cc.tohoku.ac.jp)

( Dr. Jinhao Qiu, Associate Professor, Institute of
Fluid Science, Tohoku University, giu@ifs.tohoku.ac.jp) (from l€ft to right)

Figure 47. (Director, Professor, Dr. Junji Tani, Inditute for Fluid Science,

Tohoku Univeraty, Td: +81-22-217-5300/5247, Fax: +81-22-217-5300/5247, e-mall:
tani @ifs.tohoku.ac.jp) (from I€ft to right)
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Figure 47. (Chienliu Chang, Post Doctord Fellowship, Doctor of
Engineering, Venture Business Laboratory, Tohoku University,
clchang@mems.mech.tohoku.ac.jp)(from left to right)
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