e 4
> 0p

#
;
#
&
A

%A
"

E
¥
#%
#
8
O
=]
#
%
i

@S ATBHIENBIDRRFET L O (Beili B linbkBi)
ORI Hi D &
O R E R HEZH
ORI APHER T 2B

e T AP E RN A e



é?@aézz

— ~ -
2001.5 -1 vol.1No3 ALAT EEES T 79

National Institute of Advanced Industrial Science and Technology (AIST)

C1 0 NEESE LN 218

@ ATBUANBIDREE T L O (Beili Btk Bd)
— [ PERMIA /) R—=2 gy X 1TV T -

R/ ~—vary ARE AL A% 3

@ F 7S e Ivi ¥k

AN LZ BB L WY a7V U BIEEER - DS 5
ILyhO= XAZCERPY

AFIBEREEF NV Z W27 HE BN ZERE 2 Y 2—F 8
FoRIE 11— FRI R

T4 M E—=FTD TN hF—HEWRZ i8R E W REIC 3 5 A B 12
WE 7Ot R

KRR B2 - SRRIL D FH#M 20/ E~F AL 16
=T AAN) B 2—

i BE A HH LA A W R L 21
HRBIE RSB

GaAs/AlAs#E k1 EREEEHEYE (NIMC CRM 5201-a) 25
TSR S ERPT

I3y 7 A% LR DRSS HMEIE L TOH LV B 28
SFI—FIVT IR £—

A A 7L Zho =2 & 32
W E T RME L 2— . RRAS

OxH

LR A KRR E - HARESER MR E 36

@F A EE  FHNAR  2001.4.16 ~ 20 39

REEE T
B2 T R S U S B R 2001.4.17-




otdbotuobobtdbotdagbgbgonan

— oottt —

ooggo

goboooboooobooobomobomoog
oo0Onooooooooooooomooooo
goobobooooobobmoboboboooon
ooooMmooboooomooboooooooo

gooboboboooomoobomoobooo
oooobomobmobooobooobooo
goomobooobomoboobobobobom
oooooooog

oodouobobogogoaoon

ooobobobooboobooooomoooboooo
goooboobobooboooooooboobon
oo0oobooooobooooboon

oo uooooooomuobomoogon
O0Mmoobooboooooooobo oMo
gooboooooobmbooboboboooon
0oobDoooooomooooooooooon
gooboboboobooooomoboooooon
ooooboobmuoobobooobooooo
oogno
oobooobobooobooobooboboooooo
gboomobboomobooobboobooooo
ooooog
OO00O0O0OMaxPlanckD OO OO OO0OOOO1500
o0o00@moboobobobobobobooboon
OOO000Fraunhoferd0 0 OO OO OOODO O 600
O0o0Mboooooobooobooonoomooo
gbooobooboobon

guoooobbooooooobod
goaoon

goboogouoooooouooao

gobooboooooooomoboooooooDo
oobooobooooOoomoooboooobooooo
oo bomobooooooooooomoon
O0oo0oboDOOobOoOoOoooDoooDbooo
ooboo@mooboooobooooobooboon
00 obOobOobOobOooooomooog
oon
oob0oo0obOoobOoobooobomoooooo
ooboobomoboooooooooomooog
O000bO0o00O0mOobooooboooobooooo
bbb ooooboooooooboogoon
oob0oo0obOoobOoobooobomoooooo
goboobmoboooboobDobmoooomo
O000bO0o00@ooboomoobobooo
gooooooboooooooboboboboom
oooooobObOOO0o0ooooooooooo
Secrecy Agreement) D0 O 0 00O OO0 OOOO
Confidential Disclosure AgreementI T 000 00O
00O O0O0ption Agreementd0 OO D0 00O 00O
0 O O0License AgreementtI D 0 000000 OO
goboDmoobooooooooooooo
oob0oob0Oo0obOoobooomooooobooo
goboobooboobo@moooooooooo
O000bOo0mooobooOoobooooboooo
gobomobomoboboboboboobooog
ooooo,00ooobooboooboooooooo
goboooboooooomooooooooooDo
oopoooo



gobooooboobobooobooo™mooon
oooooooooo goooooooooobobomoboobooobobo
Oo0oobmomobz2e0000000noOoOonOon ooooooooo
gmmogseot oo b ooomooooon
oo ooobooooomooo
oo0mooooboooobooboooomoog Dooooo
oooboboobooooooooooobobob0o ODobhobDmOoboobmoboobobooon
oooobooboooboobooo goooooobooooon
o0oobo0omoobboooboz200moon ooooooboobobobmoooooboooo
gobooobogoobooooomoooobomm gomoooboboboobooooooooooo
ODoO40000 000000000000 Max Planck ooboboooooobooobooboooboo

+ 7= 80
® 51288
@ LEFE - KEFEOHH— F

(A¥FIRH)

e IDO0O0ODOODODOODOODO
oooboboooooooooobooobooobooo
0O O 0 0298-61-5210 / 9232
oooooon



BANI LR BHEL WY

Development of Josephson junctionsfor liquid-helium free
voltage standard system

2001.5-1 AlIST Today
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Abstract

With the progress of industrial technologies, need for portable Josephson voltage standard system is
increasing. However, widespread use of Josephson voltage standard system is prevented by the necessity
of liquid helium in the operation of the system. To overcome the problem, we have been developing nio-
bium nitride(NbN)-based Josephson junctions for voltage standard system. NbN is known as a supercon-
ductor having a critical temperature over 15K and its high-quality thin films can be prepared by reactive
sputtering without using substrate heating. We recently succeeded to devel op NbN-based Josephson junctios
(NbN/TiN/NbN junction) which can be operated at 10K. Using this junction, we will construct a liquid-

helium-free Josephson voltage standard system within a few years.
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Daily-Living-Space computer with a model of human functions

B

FIORINE L - MRIK
Digital Human Laboratory
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Abstract
In Digital Human Laboratory, we are devel oping a daily-living-space computer with amodel of human
functions. In our system, the daily living space is sensorized so that the living space can digitize daily
activities of inhabitants without any explicit human operation. Moreover, using adigital human model, the
system can monitor physiological conditions of him or her without any contact-type sensors. This system

is useful for supporting healthcare at home.
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A liquid crystalline material applicableto full-color rewritable
recording in a photon mode

WME 70+ X3RS
Institute for Materials & Chemica Process
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Abstract

We designed a new molecular system by combining photochromic compounds that change molecular
structure by the action of light and liquid crystals that show different iridescent colors depending on the
molecular alignment. In this system, information transfer from photochromic compoundsto liquid crystals
is regulated utilizing the glass-forming property of the liquid crystals. Medium molecular-weight liquid
crystals made it possible to attain both stable molecular order in the glassy state and fast molecular re-
alignment in the liquid crystalline state. This new molecular assembly responding light and temperature
enables us to record color information repeatedly in a photon mode and is expected to be applied to the
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Gene discovery by nobel Hybrid-Ribozymes

Abstract

= T4 ZAANY —RREE—
Gene Discovery Research Center

Appropriate folding of catalytic RNA is the prerequisite for the effective catalysis. We succeeded in
controlling the structure of a ribozyme at will and created an allosterically controllable ribozyme, the
maxizyme. The maxizymeswork not only in vitro, but also in vivo including mice indicating the potential
utility of thisnovel class of ribozyme as a gene-inactivating agent with a biosensor function. Moreover, we
have also created novel hybrid enzymes that couple the site specific cleavage activity of the hammerhead
ribozyme with the unwinding activity of endogenous RNA helicases. This ribozyme technology repre-
sents a powerful tool for the development of gene-inactivating reagents of both therapeutic and general
importance and for the rapid identification of functional genes in the post-genome era.
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A thermoelectric oxide for high temperature application
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Abstract

An oxide single crystalline whisker with high thermoelectric properties at high temperature in air has
been discovered. The composition of the whisker is (Ca, Sr, Bi),C0,0s (abbreviated to Co-225 whisker).
Seebeck coefficient Sand electrical resistivity p of the whisker are 200-210 uV/K and 1.4-1.5 m\W-cm at
temperatures higher than 60001 , respectively. Using thermal conductivity k of a Co-225 polycrystalline
sample, figure of merit ZT (= S'T/px, T; absolute temperature) of the Co-225 whisker is estimated over 1.2
at temperatures higher than 6000 . The discovery of the oxide with high thermoel ectric performance at
high temperature in air leads to the expectation that electric power generation using waste heat from auto-
mobiles, factories, and similar sources will be realized in the near future.
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A GaAgAlAssuperlattice certified reference material (NIMC CRM 5201-a)
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Abstract

A certified reference material of GaASAlAs superlattice has been devel oped for surface chemical anaysis.
Thin films as well as multilayered films are artifical materials fabricated that achive or modify some spe-
cific physical properties and can be applied to various advanced materials such as semiconductor devices,
magnetic multilayers, otical mirros, X-ray mirrors, etc. Depth profiling by ion sputtering in surface chemi-
cal analysisisone of the most popular techniques to reveal layered materials. Excellent depth resolution
on the nm level requires the use of a high quality reference material such as a superlattice which is suitable
for the optimization of sputter depth profiling. The certified reference material consists of 4 layers whose
thicknesses ( 0 23nm) are certified with an accuracy of about 0.3nm and, in addition, whose interface
roughness and surface oxide thickness are given as reference data.
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New performance of porous ceramics as structural components
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Synergy Materials Research Center
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Abstract

In structural ceramics, pores are generally believed to deteriorate mechanical properties. However, the
presence of pores does not always lead to degradation, but on the contrary, can give rise to improved or
unique performance whenever carefully controlling the microstructural factors such as sizes, shapes, and
alignments of pores and matrix grains. As an example, 14% porous silicon nitride where large fibrous
grains are aligned together with flat-shaped pores is demonstrated. This material shows 7 times larger
fracture energy than that of conventional dense silicon nitride, due to grain-pullout etc. enhanced by the
pores. Another is 24% porous silicon nitride with aligned fine fibrous grains and uniformly dispersed
minute pore. This material maintains strength equivalent to that of dense one while the elasticity islowered
amost half, making the strain tolerance about double.
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Correlated electron optoelectronics

RS T RN 2 —

Correlated Electron Research Center (CERC)
RRAKF

University of Tokyo

Abstract

Strongly correlated electron materials, which show interesting transport and magnetic properties such
as high-T. superconductivity or colossal magnetoresistance, are also promissing for optoel ectronics mate-
rials. Large third order optical nonlinearity (x® ~10°-10°® esu) and ultrafast ground state recovery (~ 2 ps)
are observed in one-dimensional copper oxides and halogen-bridged nickel compounds. In these materials,
existence of nearly degenerate and spatially overlapped excited states enhances optical nonlinearity. In a
layered manganite LaysSr1.sMn0O., on the other hand, optical anisotropy, which isinduced by orbital order-
ing, isdrastically changed upon photo-irradiation. Photo-irradication melts the orbital ordering within 200
fs. The phenomenon may also be applied to ultrafast optical memory and switching.
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