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1. B & NTT g fis4a 45 £ A7(NTT Basic Research Laboratories, NTT BRL) :
(http://www.brl.ntt.co.jp)

¥ RFREAANLFABZ A DRABEAEZRERFBEFENEERT > N ET
HEF] » 32K NTT sk a4 AAMEEKMERB 100 22 » KFAKREABRANTH
—FEE ANEFHRERIFRMALF T -8 AMOARBEFTEREABAEH
WARE—Ta¥k N+HH=+EZ0aENTITBRLA® B NITHA &£ &2 5
REFZEHERF - TAGEHBRHUHRBL RBHARTERAEEREN T 2R
BT — M=+ oz fEig 1)

Figure 1. % % & #5728 & B 2 48 W % ARSI

Z ~ B A4 %&%%F A (Sunao Ishihara, Vice President & Director, NTT Basic Research
Laboratories) * 18 2 % % (Executive Manager, NTT science and Core Technology
Laboratory Group) » £k 8 J& % (Masao Morita, Manager, Research Planning Section, NTT
BRL) * % #5 & % (Yasuo Takahashi, Group Leader, Silicon Nanodevice Research Group,
Executive Manager, Device Physics Laboratory, NTT BRL) > & #p 3t 8 (Hideaki
Takayanagi, Executive Manager, Materials Science Laboratory) » - i # Bf (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) » #&

B % Xk (Esecutive Manager, NTT science and Core Technology Laboratory Group)» # @ 5 %

(Masao Morita, Executive Manager, Research Planning Section) » %45 % (Yasuo Takahashi,
Device Physics Laboratory) (from left to right)

Figure 3. Photos of & 4p 3 8 (Hideaki Takayanagi, Executive Manager, Materials Science
Laboratory) » L #f Bf (Executive Manager, Physicsal Science Laboratory) (from left to right)
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RzEE MABTBEREFRBRGTERSFAZTRKABRIBGRB L AHTEE
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Figure 4. (a) NTT #14 2 MR F 28] » (b) NTT 25 K a4

T-BRELHNMBFZFRABBARYHE > REANTT A+ EAALAL 28 AT
A SO%Z AR & B 7 B AMA - Bebin % B AHAFE 4] - NTTBRL £4 = @5
AAE > XA B FLIRBEAMAELE(Fig 4) EHH NI ZERRE B KH
FHEE ABATABRZARYARAET 2 — NITHFEE TR EL2H
REE AT SUARRRAR  AAARAHBARTLEA T EATHRE » £HK
T AR 3 R PR E4E 48 B 2 48 3% (Fig. 5) » 4 Science and Core Technology Laboratory
Group £/ # 120 @A RAE » REEARTAAHRBI S ZH R - £k Growp ¢
44 % Device Physics Lab. » Matrials Science Lab. » & Physical Science Lab. =18 &
BRE S RZERE 943 7 Nano Sci. & Technology A& Qunatum Info. Tech.
(Fig. 6)
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(c) Single Eloctron Transistors 4578, % # ¥ £ 4 A B
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(d) CMOS Single Electron Inverter
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Figure 7. Presentations of & 4% /§ % (Yasuo Takahashi, Device Physics Laboratory)
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(c) Semiconductor qubits (quantum bits) under construction
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(n) Low temperature STM
Figure 8. Presentations of # & #& X (Executive Manager, NTT science and Core Technology
Laboratory Group) & 2 2f 5% 5
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Figure 9. Photos of + JI| — &% (Kazuaki Furukawa, Senior Research Scientist, Molecular and
Bio Science Research Group, molecular and Bio Science Research Group, Materials Scince
Laboratory, NTT BRL) and /s #k & #{(Naoki Kobayashi, Senior Research Scientist, Group

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

Figure 10. Photos of NTT BRL 3% %
14



HKERAE TR T Fraghss £ 44 NTT BRL - 4 EERL5 6 » B %% & (Fig
10) » sbib3g B B R SHBE AN ZHMEEM > &4 Canon -~ Panasonic 5353578k » 2%
KA BEZHBREFTREAL  ONEGFBRFRAARREATTEMRARTL R
NTT BRL #47HF R L > M6 BRA? FEATRLZE  BEUNTTEREAXLKES
& AR ILZARBREREFBEN N EMTRELZBARSE  SHHAFE
R RBAHECRHMFHBAAEREFZHIARB I EATABTER N oL ERE
MREMES NITBRLEHZ —BHEFLERERZEMm -

F 6 0bE B B bR AR R A kIR L4 (Fig. 1)1 F) 3% ed # 4 E (Fig. 12)
A HAmEFg 3)anRAA e R ARLEARTASERT  BRARET I
& Z Princess Hotel XA BB R T HRH B ABRALZ K HBZEEFREMRY » Tk
RBAHEBLEERARASZMEBLAFTHEZR  EERFEER -

SR RN -
Figure 11. Photos of #5343 & & - 3& &1 4 (from left to right)

Figure 12. Photos of %3t & ~ %84 £ 4 Z (from left to right)
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Figure 13. Photos of #53
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November 26, 2002

- DEAHBARERBEZ R RT LA (LF) (BHFHA4)

FoREABAFRECHE TS HENAARBDE LY SN ETEH > RABRZATwW+ 4
SEE5UE - AW A RS R R A HH R 2R R E EDr
Tetsuya Saito, Vice President, National Institute for Materials Science; Chairman of
ISO/TC164) & /s 214 A B %% £ £ &(Dr. Toshiaki Kodama, General Manager, Research
Assessment/International Affairs Office) (Fig. 14) -

——

(@) H EHHHBE T2 K BT TP 2

Figure 14. Photos of # 4482 & -Is 3. 1% 8A (from left to right)

T ~ G M R A R E A 1 A7 (National Institute for Materials Science, NIMS, an
Independent Administrative Institution) % —F £ w § — 8 s # B R F B & 5 #3
EAEMBBHAXSE LM HARHBMAREMREAMEEA - BATE A4t
# 59 {8 Independent Administrative Institution(IAI) - NIMS 3,4 £ 550 £ £ X & . »
SEZBEABMEEL  UF 0%BBATRE  HR20%EMBEIRFHEE
fEb R FHEEN S RE BABF LIS > Bt AT 9% Z L EFTR LR
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Figure 15. NIMS 2 %1 & & 4%

A ~ B Ar NIMS = + & #1:t £ 4 #¢ F Nano-materials + Ecology, energy related materials

Materials for public safetye NIMS B 37 824 5 & Bl 34 % 448 (Fig. 16) > 4% 70 42 ¢
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Figure 16. NIMS 2 HA-1Fa g 244
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T ~ # A A ## & (Naoki Kishimoto, Director of Nanofunction Group, Nanomaterials
Laboratory, NIMS)(Fig. 17)# F R 8 NIMS 2 & kMK » bR Z A RMESEIE
IS ERZRAMMAE » HREERAZFHE 2P < (Center of Excellence,
COE) ¥ # B Scanning Tunneling Microscope 18 B #F i€ M R » sb— 2K ML EA %
A E STM Aa Mok > HAARH E E %M ~ MBRHEQ0K) « 3 &% 4(1 Million
Volts) ~ 2B 5545 F 535 (>20Tesla) ~ wik BEANRH - AXEAHA R BRE L2
ABEEREH EREARRERLEBLELREFTEHENE RN EdE T
¥ #e 1% Top-down & Bottom-up H#E H 25 &4 -

Figure 17. Photos of & A & % + & & 2| 88 4 <-(from left to right)

/&~ BAT NIMS 2 A G FER A Lo KRB B R &0 B Nano-Bio 453 » # A L4t
BEANIMS BaTh Sy @2 At EdRN AR EM BT AL—F L
HEE S 0 B NIMS R R E—FEHRL Bk -

@ ~ B 4 B ATE4 /) # %) Network of Nanotechnology Centers * 47 4 & B AfHH B2 &
AP AAMABERLANRAS  MAANERERETES - Bibz
S BAEXA ERHEEREHFC -

BR-BABABMAERSCHAZLZAHEFTEATERETOM  FAHLRAEGHEX
ZFEBIERAES HRBERRECHAMALRRFEZHIZ > B CTHA
SR AALZRZES  PEFRMERBBELER BB — LB ELHL > 2
AEZFRRATERZ AR T ERREBL— 52404 BATHAZIKEK
EMBIAEN S EAKZIWE -

¥ -~ k4 )| ¥A(Hasegawa Akira, K B#E, Chief Researcher)##E NIMS il 2 B HE &
AT B TEM i R LBy K& #4(Fig. 18) ) lb—RMH B AL EFE L AR
BREEHRAMALEGRETAETHEETR > BATTER 13AALZME  BAT
sb— R B AUMERAR > ARRZREMZEHER Ao AR Fig 197 -
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(b) KA B L (LA K
Figure 18. Photos of JEOL # A3

‘%‘%,‘

=]

B




Figure 19. Photos of JEOL # 48 & J& % #247 B TEM 2 5 & &

F o~ FAABHEENBEAAMETZ S RMHAR - s— 34 £ 245 A ik B(Fig. 20a,b)
REFERFFRER QAN LA A ZERES S0nm 2 228 FkA Silica
HAMH P > ALK LR 2 A& EHE FHIRB £ (Surface Plasmon Resonance)s#§ =T
MRk ALR & (Fig 21) dNEREBAMERIERE X LR &2 TR
Bl % 1 psec EsbA A2 MBREH A R BI85 F 4 (femtosecond YAG- laser)
(Fig. 20c) R ERI L 45M - AAARZERTERAARZEAMM > stz sh o &
T R & Bk 2 82 4 & 8 F 48 A (lon Implantation)48 3% °
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Figure 20. Photos of % k45 % A fuik B R & RI%
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Figure 21. Photos of Z kM HA KX H ik B R ER%
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SR - e T e =
) REBAGREAHE L - TR - HAEAKR - BLEEAE -
£ BHI% - RFFH )P R K K24 B (fom left to right)
Figure 22. Photos of & X A2 &

25



’

Figure 23. Photo of 3%t 3% % #(4%(Prof. Dr. Yasuhiro Horiike, Dept. of Materials
Engineering, School of Engineering, The University of Tokyo, 7-3-1 Hongo, Bunkyo-Ku,
Tokyo 113-8656, Japan, Tel: +81-3-5841-7163, Fax: +81-3-5841-8649
horiike@micro.mm.t.u-tokyo.ac.ip)

REBURAZBDEBENERTT A THF B+ 8 FEFTRE » BF2RER
Bm—h#FE > BRFIEEEEFg 22) - #Etsh % 33%(Prof. Dr. Yasuhiro Horiike,
School of Engineering, Department of Materials Engineering, The University of Tokyo)
(Fig. )R8 BGREABARAFNSELAMEBR R IR BEHBLIH
Toshiba 2> 8] T4 =+ % & & Processing Engineer » % & % Plasma Etching » 4 #|i%
RREHA  SANWERRAEBNZEREH - B NAEZ AR R KBK L%
AFRTESALZ NIMS 28, - SBAHBRRUEAMKFLIARIEDRAFEH LSRR
WREBERESH —RE2RAL G AFHEA A BB EMEIREXZE
RER > RAFLEAZABEAROLERS 0B RoF ok  BETHYH
(Electrosmosis Pump) ~ &3 & ~ #Bloh it £ (Fig. 24) - A FZ B EF 4 4 60um -

B sbtb— BB A A 4 T0um 2 6137 Fi% £ 4] A Nitride Plasma R #4721t » #4232 R %o
{7 4] B Bio-compatible 2 MPC Polymer % 4 f& # tm 5 B R 1780 > T8 £ 0IKN
BECHRMATE - HAREARINBEZFET TR £45 H+ALLH X B B(Fig.
25) P # F b @ 2 Bt K(Fig. 26) I AHIXATHE NIMS 44 - 46457 NIMS 244 —
ERBRRETELSEN - MBE - T - A BHBIE4LBRAEAYL > &R
HFEABANELERFTUL—FTR2HAT BBz nEBRE L — @8tz 44
H& o BAKBRAREZRAER —H5ENAF+— AEH £t o UBEAHIRAT
REFELLE BRAZAESN —BERHE2HE(Fig. 2N E 5B BH e
L ARABRGEIRENAEMBABELAMEBOHERMBEZHAT &
BREEULEGEE AN ERAREZERH LRI AR ZHHE > AR AH
MEAHBRR AR T/FETREERBBMT EXMAR - BOHIZBMALE -
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Future work. Biochip and Nano Medical traatment ,
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veaecledtt e e gnay fesearch figld [
"{*}Eztmrmn:cs” N

Y& L3 4% Video |
(f1)
YA ¥ Video 2
(gl)

YE I Video 3
(hl)
Y F 32 Video 4
in
Y237 Video 5
GD
¥t 24 4% Video 6

k1)
Figure 24. Photos of 3B L3 %X R THERHH A H)

1

(a) Photos of & 97 ? ? # 4 (Dr. Madoka Takai, Research Associate, Microfabrication
Engineering Lab., Dept. of Materials Engineering, School of Engineering, The University of
Tokyo, takai@micro.mm.t.u-tokyo.ac.ip) & & # #8 # 4 (Dr. Yuzuru Takamura, Research

Associate, Microfabrication Engineering Lab., Dept. of Materials Engineering, School of
- Engineering, The University of Tokyo, takamura(@micro.mm.t.u-tokyo.ac.jp) (from left to

right)
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(a) & 4424 4 (Dr. Yuzuru Takamura, Research Associate, Microfabrication Engineering
Lab., Dept. of Materials Engineering, School of Engineering, The University of Tokyo,
takamura@micro.mm.t.u-tokyo.ac.ip)& T E A B 3 ¥ E(ZBAGAR B2 A A R EA X

ARBEAX I ML RLEBREST DNA &G H A7 A d SHE LR E)
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(b) %+ ## +(Dr. Yuzuru Takamura, esearch Associate, Microfabrication Engineering
Lab., Dept. of Materials Engineering, School of Engineering, The University of Tokyo,
takamura@micro.mm.t.u-tokvo.ac.jp) AKX B s dE % T2 HE(B A% E BB A 160

base-pair T- 4= iz & 40 base-pair 2 Lambda #n i R i 47 58 b %)

(c) Glass-Glass Bonding Apparatus (5 & 4 1Million Kg 2 /& #7)
N i TR i X . g };g‘:

= L)
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(e) & #Z Sputtering %4 + TXHREFREAMM (@S BIRAFIBr & B AT M 4T
ST o FI 5 A 048 Target)
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_ Figure 26. 5 @ ore éig;m
. hf,&:! F A HALH B Bk 0 IRATHUR A 5L 0 % A laser beam lithography
beam lithography( % Mask > @ 1% A Contact copy R ¥ #% Pattern) ~ /N A 4t # ##g;y
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November 27, 2002

B & Rt X F % BT R A7 (Tohoku University) *
7o ﬁfﬁ%@#L%i%w+A“m%&zﬁ%£%ﬁ%%%%$ﬁwE@Avéﬁ
AR L LEEME(Fig 28) RABANABO+ESEARIKE S Tty
"E'i' ﬁ LM RMIFEL 0 b T T 4% %6 % 4% (Dr. Tokuji Miyashita, Institute of
Muiltidisciplinary Research for Advnaced Materials, Tohoku University, Katahira 2-1—1,
Aoba-Ku, Sendai 980-8577, Japan, Tel: 022-217-5637, Fax: 022-217-5642, e-mail:
miya@tagen.tohoku.ac.jp) (Fig. 29)/4 B 7 B AT & £ #H#A M &4 (Fig. 30) & &4t
REMBEIXZEFR PO o

Figure 28 Photos of "‘—.}:d.:

F1gure 29 Photos of g'Fi‘f.’/ 7}1#‘
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Figure 31. Rt ARz s kbozmEEy

L~ RIGREMBIZERPFHR S AT 84 BT HA =@ % R H%Fig.
3) BRTERMBMZATAME  AREZEBHEMFRIEHNL - BFTZHAEERH
FRAABRAZ SR EH R RETHHRS L —BEEH5r AR LB
Technique - AR @R FAHFEM LBH ZREMEMS LKA - TTFEREGHEFELE
EHEKRBZAE > WAL LA Self Assembly > BI85 B A EAM mmz U FiET
A Environmental Friendly » .3t X £ ¥ B FE 254 T o 24 -

Figure 32. Photo of B w14 3} $13%

A ~ B | 1% 3] ##(Dr. Shuji Okada, Associate Professor, Institute of Multidisciplinary
Research for Advanced Materials, Tohoku University, okadas@tagen.tohoku.ac.jp) (Fig.
R2) NBARSE T DZIHREREH H4F ) -
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Figure 33. Photo of § 8 & 242 (a) &R X 5% 232(b)

T ~ § | % # $%2 (Akira Tomita, Professor, tomita@tagen.tohoku.ac.jp) & ¥ & & #4 4%
(Takashi Kyotani, Associate Professor, Kyotani@ tagen.tohoku.ac.jp) (Fig. 33)/+ 4 4 M
CNT =8t % - SR EL P A% M» CNT Field Emission Display 2 #t % (Fig.
34) > sb—HF KB B1E A Zeolite 4£ 2 Template R #4748 45 T 2352 CNT # 4
M R R AR Fig. 34 A7 AR ARBZ & B &E 3600nT/g B 2KES
H Pore size & lnm -
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Figure 34. _E{ ,E’vﬁé %’(%,%_@

MR ﬁk %(Presented yf&”: B $3%)

1

R

2 J& Fo tk #4% (Professor Kazue Kurihara, Institute of Multidisciplinary Research for
Adanced Materials, Tohoku University, Katahira, Sendai 980-8577, Japan, Tel & Fax:
+81-22-217-5673, email: kurihara@tagen.tohoku.ac.jp) R4 HH X B %A ME- &R
B R ABEARBRAZAEK - ERE D AT ARFig. 36 B30 LR
=)
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Figure 36. % Bfotk 450 % 0 2 57 %A 2

& - 3% # $%(zyc@mail.cc.tohoku.ac.jp) (Fig. 37)N 43 3k & % £ /B 2 £-46 J& A (Fig. 38)
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Figure 38. 3k:&#3%p7 B B % 271 % & R (Presented by 3k % #(3%)

B ~ &% % #I2(yu@imr.edu) (Fig. 39)&K? #4# +(Dr. Hiroshi Mizuseki, Research
Associate, Laboratory for Advanced Materials, Materials Design, mizuseki@imr.edu)
(Fig. 40N @M # R R E oz &R R(Fig 41) -
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Figure 41. 3233 E ¥ 2 355 K & £ (Presented by K? #HEH L)

¥ ~ 5 #3428 #3%(Dr. Koki Takanashi, Professor, Institute for Materials Research, Tohoku

Univ., koki@imr.tohoku.ac.jp) (Fig. 42)7 42 &-#& % 5 me M # 8 & £ 48 B &1 % (Fig.
43) -

Figure 42. Photo of % #1354 83 4%
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Figure 43. & 8136 B Z 3 5 H RAR

E ~ #4k £ 5 #3%(Dr. Yoshihiro Iwasa, Professor, Institute for Materials Research, Tohoku
Univ., Iwasa@imr.tohoku.ac.ip) (Fig. 44)71 42 &-# CNT 48 i = & 3 # E (Fig. 45) °
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Figure 42. #45 H EHILZ BHH R AR

RS 0 RATHATT S 5 &I 0 A BALLRE R B2 HIZ R AR A B (Figs.
43-47)  Bodk A B B REHEAT AR THRAM » L8Nk -

PRATH AT SRR 0 WA S A AHERRABA(MA D) RSB A R E R E T
SRRMER)THEE -

REGHAREZERRE  TUEHRUMFETEE > N BRAREBASL KR
TREH  BXBA GERRAFAETLIAREERAN  EHGDESBATALRARZE
B BB G@MREMEFFTREAREH L HPE SHLHARRAASS
HpEHE  b—REREASL Kotk » PP b RAL %2 NIT & NIMS $BmiF %k
THEZRGZE  AUARLEMINZLDEHAL I AT TTHARRS
ERAEAEY  FREABRSEZLLETH -
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Tohoku University, Driector for Research Coordination, The Research Institute for Electric
and Magnetic Materials, ex-Director of Institute for Materials Research, e-mail:
fujimori@jimr.tohoku.ac jp)(from left to right)

g B T

Frew;

Figure 44. ? #7 % #(#%(Dr. Shin-ei Ryu, Guest Professor, New Industry Creation Hatchery
Center, Tohoku University, scyu@mems.mech.tohoku.ac.jp; ex-Director of Rikon)
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Figure 45. $RZF#4Z(RIL RS 4B M 457 K Ar8h#3% » Dr. Tao Zhang, Associate
Professor, Institute for Materials Research, Tohoku University, zyc@mail.cc.tohoku.ac jp) + £
E A HI(RIERBHRBA LM K ATBI#4% > Dr. Jinhao Qiu, Associate Professor, Institute of
Fluid Science, Tohoku University, qiu@jifs.tohoku.acjp) ~ & %t ##% 4% (from left to right)

3 ? < LS

Figure 47. % 1g — 2k % (Director, Professor, Dr. Junji Tani, Institute for Fluid Science,

Tohoku University, Tel: +81-22-217-5300/5247, Fax: +81-22-217-5300/5247, e-mail:
tani@ifs.tohoku.ac.jp) & Z ¥ % # #%(from left to right)
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Engineering, Venture Business Laboratory, Tohoku University,
clchang@mems.mech.tohoku.ac.jp)(from left to right)
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