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Severa groups of prominent U.S scientigs visted Asie
this winter. Colonel Seven Reznik, the AFOR
Commander and Deputy Diredor, came to Audralia in
February, and then visted AOARD on 22 February. He
me with the Tri-Service Diredors, and presented the
Civilian Adminidraive Person of the Year Award for
AFORR to Ms. Etsuko Hiwatashi.

The Taiwan govermnmet is starting a new national
nanoscience initiative (investing $100M pe year). An
AFOSR delegation led by Dr Agee, Director, Physics and
Electronics, including Colonel Remick, Dr. Carlson,
Chief <ientid, and Mr. James Fillerup, Internaional
Office, LtCol Nowack, AOARD, and Dr. Liu, HQ AFSPC
Face Analysis Center, visted Taiwan in February. T hey
vidted univerdties and naiona agencies involved in
nanoscience

Ms. Joanne Maurice organized and led a multi-
disciplinary, multi-Directora e, governmeat and academic
team on ahighly successful technology assessment trip for
high power microwave technology in Japan (Jan'02).
Participantsincluded Professors Kris Kristiansen and Carl
Collins of Texas Tech Universty and the University of
Texas & Dallas, respedively. Ms. Maurice also hostec
disinguished vigitor Dr. Art Guenther in Japan (Nov’'01)
and Sngapore (Nov-Dec’'01).

Dr. Darrel Hoppe from AFRL/HE visted Korea from 28
January-2 February where he gave an invited paper & the
AOARD sponsored Conference - The 2nd Intemnaional
Display Manufaduring Confeence (IDMC). He aso
vidgted corporae, government and university laboraories
looking & arange of display technology research ranging
from large flat panel displaysto wearable displays.

Dr. Lyons participaded in the US-Japan System &
Technology Forum (S&TH co-hosted by the Honorable
Pee Aldridge, USD (AT&L) and Mr. Takehiko
Shimaguchi, Director General, Bureau of Finance anc
Equipment, Japan Defense Agency. The staus of current
cooperdive prograns and possble areas for fuure
cooperaion were discused. Following the S&TF, Dr.
Lyons atended the Pacific Security Assstance/Defense
Coopeaaion in Armaments conference. BG Geehan, USA,
the PACOM J and Mr. Aldridge both addressed the
conference. AOARD and ONR participaed in the
country-by-country review of ongoing collaboraive
research agivitiesin Asa.

-Terence Lyons, Director
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I*calares
Taiwan National I nitiative on NanoScience and Technology

From 2002 through 2007, Tawan will be spending nearly US$500M on nanotechnology in a coordinated effort between academia,
nationd laboraori es, and industrid research institutes. A number of academic organizations dready have active nanotechnol ogy
programs. Severd consortia have gpplied to the Naiond Science Council (NSC) for funding under the initiative. As the NSC
functions roughly like the US Nationd Science Foundation, it is providing the overdl guidance to theinitiative, making sure tha dl
the pieces are wdl integrated. Roughly $15M of the initiativemoney isearmark ed for internationd collaboration. (1)

While the current initigtive isin thestart-up phase, it builds on astrong base of existing work in Tawan. Many of the key researchers
earned degrees and have worked in the U.S., sothere are dready existing ties to U.S. projects. In February, an AFOSR ddegation led
by Dr. Jack Agee, AFOSR Director of Physics and Electronics visited some of the mgor organizations in this effort.  The delegation
induded Col Steve Reznick, AFOSR Deputy Director, Dr. Herb Carlson, AFOSR Chief Scientist, LtCol Mark Nowack, AOARD, Dr.
Joseph Liu, HQ Space Warfare Center, and Mr. Jim Fillerup, AFRL Internaiond Office Visits were made to Nationd Science
Coundil, Nationd Tawan University, Naiond Centrd University, Nationd Tsing Hua University, Nationd Chiao Tung University,
Nationd Cheng Kung University, Synchrotron Radiation Research Center, Nationd Space Progran Office, and the Industrid
Technology Research Institute.

The Industrid Technology Research Institute (ITRI) has over 6000 peopl e working on gpplied technology in support of industry in
Tawan. The Nanotechnology Research Center (NTRC) a ITRI is dated to receive 60% of the Initiative outlay. Of this, rougHy 20%
will go to technologies within 1-2 years of market introduction. Roughly 60% will go to projects amed a order-of-magnitude
advances in the market in fiveyears. The remander is sl aed for longer-term R& D in revolutionary technologies. NTRC boasts a
1300m? |aboratory, haf of which is open for collaboraive efforts induding company startups and projects with universities. (2)

In addition, Dr. Goretta visited severd institutes and writes about his visits in the Maerids and Structures section of this newsl etter.
(Nowack)

1. http://www.nsc.gov.tw

2. http://www.itri.org.tw

Materials Design by Simulation

First-principles modding of materids properties has been activey pursued for decades. Progress has been steady, and a times,
spectacul . Many problems in materi ds science have resisted accurate modding, while other probl ems can be rdiably modeled. In
many cases, simulaion cgpabilities have matured to the point where modd s are descriptive and predictive. T hese advances are crucid
to devdopment of new materids. The guidance that simulation can provide can identify promising new candidates, dramaticdly
decrease devd opment times, lower deve opment costs, and optimize ultimate performance.

The most obvious and widespread success of simulation of the materids world is probably finite-d ement modding (FEM). FEM is
now aroutine tool for structurd and process design. Theprincipa concern with FEM istha it is computing intensive for most users
computer resources. However, its utility is unquestioned. Today, the success of FEM has in many senses been matched, and perhagps
surpassed, by simulaion of materids structures and properties based on first-principles cd cul aions.

Application of simulation to materids problems, on dl scaes, has been the theme of the biannud Internationa Conferences on
Inteligent Processing and Manufacturing of Maerids. The third conferencein the series was hed on 29 July through 3 August 2001
in Vancouver, British Columbia, Canada (1). That conference festured a specid 1.5 day Workshop on “ Cyberspace, The Next
Frontier in Intdligent Processing and M anufacturing of Materids Modding, Design & Optimization,” which was organi zed by Dr.
Steven LeClar of the AFRL. The fourth conferencein the series IPMM'03) will be hed in Sendai, Jgpan, on 19-23 May 2008. The
AFRL and AOARD plan to co-sponsor the conference, which is beng co-organized by Prof. Y. Kavazoe of Tohoku University in
Senda and Prof. J. A. Meech of the University of British Columbig Canada

Prof. Kawazoe and his staff a the Center for Computaiond Materids Science (CCMS), which as pat of Tohoku University’s
Institute for Mat erid s Research, address by computer simulation avaiety of fundamentd materi ds problems. The CCM S comprises
amix of goproximatdy four dozen staff members, guest researchers, and students. Severd ab initio cd culaion methods are used in
their research, with considerable insight and expertise being required to fit the gpproach to the chdlenge.
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At the heat of the CCMS' sfacilitiesis an Hitachi SR8000 supercomputer, instdled in April 2001. It supplanted a seven-year-old
supercomputer that was capable of 8 Gflops per CPU. The new supercomputer has a totd performance of 921 Gflops, which & the
time of its instdlaion ranked it 16thin theworld Itis unusud for university-based materids resear chers to have such vast computing
power dedi cated to their purposes. Its long-standing use of supercomputers, induding gaining access to supercomputers a other
institutions in Jgpan, has fuded the CCMSS s research and enhanced its output.

The CCMS's steff chooses which fundamentd materi ds problems to investigate. T hese problems can be purdy theoreticd or can be
undertaken in support of the experiments of colleagues. Among the problems
recently addressed by the Center's staff are structures and dectronic
properties of dusters and thin films, interactions of carbon fullerenes and
nanotubes with various species, formation of silicon-based fullerenes, and
phase transformations in geophysicd maerids. At times, simulaion has
been used to confirm the vdidity of an experimenta result, such asthe recent
example concerning the opticd properties of fullerene-based polymers.
Experimentdists observed wha gppeared to be an anomdous response based
on expectations aout whether a spedi fic segment in the chain was an dectron
donor or acceptor. Simulaion confirmed the experimentd result and
suggested ways in which the chain could be profitably modified.

The simulaions completed a the CCMS can hdp to set the direction of
experimenta efforts and provide information essentid to development of new
maerids. Recently, such work has induded prediction of diodes in carbon
nanotubes and formaion of silicon fullerenes. Nanotubes diodes have
recently been fabricated, as predi cted, and severd groups are now working on
producing silicon fullerenes. Perhaps of most immediate and intense interest
is the gpplication possikilities of the CCMSs work with polymeric
conductors. Simulétions have shown that chain structures can be envisioned
in which acentrad conducting coreis surrounded by a stabl einsulating sheath. Such conductors offer promise for producing the next
generaion of computer chips. Current technology for paterning Al or Cu lines faces a practicd limitation for spacing of
goproximady 0.16 pm, and polymer-chain conductors could reduce that limit by two orders of magnitude. T he photoincluded hereis
asimulated cross-sectiond image of acentra conducting polymer and its stable insul ation sheath.

T he capabilities of Tohoku's CCM S are both unique and broadly representative of adv ances being made in Asia and around the world.
The CCMS boasts a combination of computing power and accumulated experience tha is indeed rare. It represents, however, only a
pat of simulaion’s present and future.  When simulation is coupled with wel-designed experiments and degant engineering, the
prospects for rgpid advances in maerids science and gpplied technology are promising indeed. (Goretta Park)

1. http://mining.ubc.calipmny
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Super HARP Camera

100 % numericd gerture,

100 % conversion efficiency,
low noise ggnd amplification,
low lag characteristics.

) ) ) , Mgor specificaions of the new Super HARP camera are as
Since 1980, NHK (Nihon Hoso Kyokai; Japan Broadcasting follows:

Corp.) has focused ther research work on high-sensitivity
camera tubes suitable for high definition TV (HDTV). The
new Super HARP (High-gain Avdanche Rushing amorphous
Photoconductor) film was recently announced as the most
promising photoconductor for redizing an ultra high-

sensitivity camera T he performance of HARP is based on the
avdanche carrier multiplication of anorphous sd enium target

a high dectric fidd (> 10° V/m). The new camera has dready

been used to shoot very dark scenes where shot noise due to
the quantum characteristics of light becomes a serious
problem. TheSuper HARP isthe highest sensitivity camera as
of the moment. T he following four chalenging technol ogica

i ssues were addr essed:

o Ultrahigh sensitivity. The camerahas a sensitivity of 11
lux / F 8 which corresponds to 600 times of conventiond
image camera and 100 times of high-sensitivity CCD
camera It can take color pictures of very dark objects
imperceptible to the naked human eye T he sensitivity of
the camera can be varied over a wide range by changing
the voltage applied to the target, and no trouble is
encountered during daytime use or under normd lighting
conditions. Figl shows a compaison of the
characteristics of the HARP camera and a high-sensitivity
CCD camera




sh G0 Camam fEn e T4 all|

Flg. 1 Exmmple of image comparisan (NTSS, 0.3 hu, F 1.7}

e Lag characteistics. The vadue of lag-image is less than
0.09 % after 50 msec decay-lag time.

e Resolution. The limiting resolution is more than 800 TV
lines and can be gpplied for ultra high-sensitivity High
Definition Tdevision (HDT V) image pick up device

e Noise characteristics. Excess noise figureislow (~1) and
the ratio of S/N (shot) isabout 34 dB for green color.

NHK is turning its research objectives of HARP technology

into the following items:

e Supe high-sensitivity solid-stae HARP TV cameas
composed of CMOS image sensor with HARP film.

e Compact imaging device by Spindt fidd emitter array
image sensor with HARP film.

Both will be key devices toward next-generaion high-
sensitivity compact imaging equipment. Fig. 2 is an example
of goplications of compact high vision HARP camera. Picture
of jdlyfish was obtained clearly even & desp-sea of 3000 m.

Fig. 2 Picture at deep-sea by compact
high vision HARP camera

For more information, contact Dr. Tanioka of NHK R&D
Laboratori es (e-mail: tanioka@strl.nhk.or.jp). (Miyazaki)

Symposium: The 10" JST International Symposium on
Quantum Computing; National Museum of Emerging
Science and Innovation, Tokyo; March 12 — 14, 2002

Among 25 totd presentations, 10 were from US scentists, 9
from Asia (mostly Japan) and 6 from EU. Totd atendees were
about 300.

T he seven sessions were incl uded;
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e  Quantum Computation (4 presentations),

Physics of Entanglement (3 presentations),

Cavity QED (2 presentations),

lon Trgp and NMR (4 presentations),

Quantum Dot (6 presentetions),

Spintronics (3 presentations),

Josephson Junction (3 presentations).

As the sub-tite of the symposium is [Nano-Science
Technology for Implementation of Quantum Computers], the
implementaion of them is largdy rdying on materids science
and nano-fabrication technol ogy.

In the first two sessions, man topics were on physicd
principles of quantum computation. In the later sessions,
device physics and technologies for implementing quantum
computer were focused from different fidds. US and Jgpan
were competing compaably in these fidds throughout the
world, and NTT laboraories were leading mostly both from
theory and experiment.

Among 29 poster presentaions, quantum computation and
guantum informaion goplied by photonic technologies
showed distinct festures.

Reaed conference sponsored by MEXT will be hdd in
Tokyo: [ERAT O workshop on Quantum Information Science
2002 (EQIS' 02)]; Tokyo, Japan; September 6-8, 2002;
(http://www.qdi.jst.go.jp/equis0?). (Miyazaki)

Conference The International Conference  on
Bioinformatics 2002 (InCoB  2002): North-South
Networking, Bangkok, Thailand, February 6-8, 2002.

Bioinformatics or computationa biology may be broadly
defined as the inteface beween Life Sdences and
Computetiona Sciences. It is a new science tha has been
stimulated by recent work on gene sequences such as the
Human Genome Project. A crucid component to the recent
maor advances in genomics research has been the uniting of
advances in biology with thosein computers, informatics and
networking. Bioinformatics agpply the latest database
techniques and smart mathemaicd dgorithms to gene and
protein sequence information in the search for new medicd
drug leads. The researches in this new fidd consist of various
disciplines such as hiologists, computer scientists, physicists
and mathematicians.

Bioinformatics is of growing importance to the world as atool
of life science research. It is dso important in enhancing the
cgpability of biologists in devdoping world to competently
design experiments and effectively interpret the obtained data
so tha they can goply their work to solve the probl ems of the
developing countries, which may not dtract the interest of
saientists in the devel oped ones.

This Conference consisted of 14 keynote and plenary lectures,
31 ord presentations (in concurrent sessions) and 82 poster
presentations. 365 paticipants from over 20 countries
atended this conference. Besides technicd sessions, aMini-




Symposium on North-South Networking was organized on the
last day of InCoB 2002 with an objective to creae
collaboration among sdientists from devedoped and deve oping
countries in bioinformatics for research, infrastructure and
human resource devedopment (The resolutions are posted a
http://www. apbionet. org/incob/resolution.shtml). (Yu, ARO-
FE)

Symposium: Advanced Infrastructurefor Information and
Communication, Japan Aircraft Hall, Tokyo, Japan,
January 30, 2002.

The Japanese government focuses its R&D funding on four
nationd projects as the important areas where Jgpan should be
considered to be the leading country in the world. Information

Technology (IT) is one of the important technologies. In order

to redize high-speed, high-rdiability and highly sophisticated

informaion and communicaion systems by 2006, the
following core technol ogies must be deve oped:

e Fundamenta technology of broadband network based on
high-speed operation, multifunction and high-rdiability (6
themes),

e Information and communicaion system based on new
principles and novd technologies (2 themes),

e Sophisticated technology for implementing high-spead
operation and multifunction for wirdess network (3
themes),

e Next-generation core software technology (2 themes).

The rdevant workshop meeting took up the next five topics

among these 13 themes. Totd participants exceeded 300. Each

session megting consisted of three invited presentations and
one pane discussion.

e Photonic network session meeting. By 2006, a highly
advanced switching node would be redized, controlled
opticaly and operated with throughput of over 100 Th/s
and node switch-over time of less than 1 ms.

e Organic devi ces session medting. Three man targets were
large-scde organic EL display pand (60 inch), flexible
film display (0.2 mm thickness) and organic information
tag prepared by printing method

e High power and high frequency device session meeting.
GaN ative devices were man objectives  with
speci fications of operation frequency of 260 GHz, output
power of 20 W and operation frequency of 5 GHz, output
power of 200 W.

e Lage cagpacity opticd storage technology session
meeting. High density reed-write technology of 1 Th/ in
could be redized by scaning near-fidd opticd
microscope (SNOM) technology, hologran memory
technology and next-generation super lens opticd disk
technol ogy.

e Spin memory device session medting. Magnetic random
access memory (MRAM) technology would redize RAM
of high density of 100 Gb / in? and high speed of severd
Gb/ s until 2006.
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Government projects for each topic will be supported for five
years under approximate budget of 5 BYen / eech. For further
deals, ask for informaion to NEDO (New Energy and
industries Devdopment  Organizaion) (e-mal: ne-
workshop@the-convention.co.jp). (Miyazaki)

Conference 1st International Workshop on Quantum
Dots for Quantum Computing and Classical Siz Effect
Circuits IWQDQC), Kochi, Japan, January 26-28, 2002:

Recent progress in nanometer structures, especidly quantum
dots (QDs), and messurements a the nanometer sca e will
provide the freedom to harness fast and seemingly wesk
corrdations between a@oms in an ensemble — corrdations that
manifest themsaves a the macroscopic level. As described
by the IWQDQC Chairs, thereis no reason why we could not
devdop nove precision technology from an investigation into
guantum computing and fault tolerant computing. T owards
this, the Workshop brought together for the first time about 50
researchers in three usudly disparate fidds — quantum dots,
guantum computing, and fault-tolerant circuit design. Ther
focus was on two gpplicaions of QDs: for quantum computers
and dassicd fault-tolerant integrated cireuits, which indudes
hardness to radi ation damage. Both of these applicaions are
directly rdaed to information science and technology and dso
to space missions. The am wes to investigae both the
guantum gpplications and dassicd gpplications of quantum
dots.

Most contributions were from Europe (especidly Germany),
Japan, or the US, though there were dso contributions from
Canada, Israd, Ching and Korea Key nationd institutes,
universities, and corporation labs paticpated. There was
much US Government representation (especidly JPL and
NRL). Session topics incduded generd quantum computing,
semiconductor QD growth and characterization, simulation
and theory, coherence in QDs and quantum networks,
guantum-computing devices with QDs (photonics, dectroni cs,
and spintronics), molecular and other QDs. Highlights

e Collaborators from the US (U of MI, NRL, and UCSD)
reported fundamentd progress on QDs &s artificid aoms
and severd first-observeions, setting the stage for
experimentd demonstration of a 2-bit quantum logic gate
inasingle QD.

e Solid hydrogen as a quantum coherence medium, solid
hydrogen being the simplest solid yet with the remarkable
feature that H, molecules in the solid can fredy rotate and
vibrae just like in the ges phase (U. of Electro-
Communications, CREST, and Japan Science and
Technology Corp., Jepan)

e Singlewdl carbon nanotubes for extremdy smdl (single
and coupled) QDs (RIKEN, Japan)

e QDs formed by dusters of spins and the possibility of
guantum teleportaion (Nationd Institute of Advanced
Industrid Science and T echnology in Osaka, Japan)

e  Quantum optica processes in photonic crystas (photon-
photon cross coupling giving rise to entangled 2-photon
states, Israd)




IWQDQC was Chared by Prof. Hideski Matsueda of Kochi
University and Dr. Jonathon P. Dowling of NASA Jet
Propulsion Lab (JPL). It was organized by Kochi U. and JPL
in cooperaion with the Engineering Sciences Society (ESS)
and the Institute of Eledronics, Informaion and
Communication Enginears (IEICE) in Jgpan. It was Tri-
Service supported. (Maurice)

Electromics s My

Site Visit: Center for Condensed Matter Sciences and
other laboratories, National Taiwan University, Taipd,
Taiwan; March 4-5, 2002

Tawan University (NTU) is the largest university in Tawan
(1). Maerids research takes place in many depatments and
centers.  The vidt centered on the Center for Condensed
Métter Sciences. Its focus is on advanced dectronic materids
and devices. It boasts a first-rae staff and high-qudity
equipment and fedilities. Projects discussed induded optica
polymers, carbon nanotube research and device devdopment,
and wide-band-ggp semiconductors. The laboraory of Prof.
C.-K. Sun of dectri cd engineering was dso toured. Prof. Sun
works on advanced lasers, ultrafast (fs) phenomena and
devices, and new laser-based imaging technology. The
laboratories of Profs. R.-S. Liu and T.-I. Hoin the Depatment
of Chemistry were dso visited. These professors work on a
vaiday of maerids synthesis, processing, characteri ztion,
and fundamentds problems. Maerids and devices currently
beng studied indude dectro-opticd polymers, Li batteries,
superconductors, CMR maerids, biosensors, and organic
photochemica compounds. (Goretta)

1. http://www.eng.ntu edu.tw/eng/defaul t.htm

Site Visit: National Tsing Hua University, Hsnchu,
Taiwan, March 1, 2002

Similar to its neighboring school in Hsinchu, Nationd Chiao
Tung Univesity (NCTU), Naiond Tsing Hua University
(NTHU) was founded in China (1). NTHU began, dong with
the Chinese Republic, in 1911; the Tawanese university was
established in 1956.

T he Depatment of M ateri d's Science and Engineering, which
was founded in 1972, is large and diverse The faculty
numbers 30, with current enrollment being 418 undergraduate
students, 224 M.S. students, and 113 Ph.D. students Research
programs focus on high-technology dectronic materids. In
addition to strong and consistent funding from Tawan's
Nationd Science Council, the depatment has recently
received lage multiyear grants from the Ministries of
Education and Economic Affairs. A portion of these grants
will be used to purchase two state-of-the-art microscopes: an
ultra-high-vacuum transmission dectron microscope and a
dud-ion-beam aomic force microscope. As was described for
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NCT U, the dose proximity of NTHU to the Hsinchu Science-
based Industrid Park and many dose rdaions with various
firms located there catdyzes rgpid and effective deve opment
of new maerids and devices. (Goretta)

1. http//www. nthu edu.tw/index-g/index.htm

USAF High Power PMs and Pls Visit Key National
Resear ch Fadlities in Japan, January 21 — February 2,
2002:

A group of High Power AF researchers and recently traveled
to Jgoan for a 2-week tour of Jgpanese nationd labs and
facilities focused on high power/high energy research. The
group consisted of key high-power research managers, PMs
and their Pls, induding Dr. Jack Agee and Kent Miller of
AFOSR/NE, Col Crag Kimbelin of AFRL/PRP, Drs. Jane
Lehr, John Gaudet, and Lt Willie McClinton of AFRL/DEHP,
Professors Kris Kristiansen and Carl Collins of Texas Tech
University and the University of Texas a Ddlas, respectivey,
and additiondly, Dr. Terence Lyons and Joanne M aurice of
AOARD.

Japan holds considerable expertise in the sdence and
technology of high energy, high power, pulsed power, and
plasmaphysics. Unlike gpplications in the U.S. however, and
aside from those of padld inteest in the enegy
communities, thosein Jgpan are dmost exdusivey industrid
and commerci d, rather than military. In these communitiesin
Japan, novd gpplicaions exist in nudear energy, maerids
science and processing, and in the environmentd, physicd,
chemicd, and medicd sciences. For example, fast pulsed
current discharge is beng implemented to sterilize water,
recycle cement, fabricate porous membranes, prepare thin
films and ultrafine powders, and to create high-energy-density
plasma from powdes.  Additiondly, fest dl-solid-state
(semiconductor) power devices are being developed for pul sed
power applications. These are being employed in partide
accderaors, plasma gpparaus, and pulsed power generaors.
In short, the Jgpanese are combining these technologies to
devdop advanced techniques tha offer diverse options,
induding those for materids processing and modifi cation.

Our hosts, the facilities toured, their rd ated active research

programs and links are;

e Drs. Shuichi Emura and Shuichi Okuda a the Radiation
Laboratory a the Institute of Scientific and Industrid
Research (ISIR) and the Institute of Laser Engineering
(ILE) & OsakaUniversity. The ISIR was founded in 1939
to promote basic science for the devd opment of industry.
Its three man research aress currently ae
interdisciplinary: materids, information, and biosd ence
The ILE is pursuing fusion energy using high power
lasers via an  innovaive scheme cdled *Fast
Ignition.”(1,2)

e Dr. S. Emuraand colleagues a the Japanese Synchrotron
Radiation Research Ingtitute (JASRI) “SPring-8,” a
Hyogo: SPring-8 is an acronym for “ Super Photon ring 8
GeV.” The fadlity is one of theworld’ s most advanced
for synchrotron radiaion, featuring high eectron energy,




a long-peimeter storage ring, and high performance
insetion devices. It provides high-qudity radiaion
source by incressing the brilliance, expanding the
wavdength region of radi aion to short wave, shortening
pulse width, and improving the directivity and
polaizaion characteristics — dl towards dramaticdly
improved accuracy. The beamlines dlow redization of
unique experiments, as recently demonstrated by Prof.
Coallins group (see ASL 33). (3)

Prof. Shinichi Kobayashi and colleegues in the
Depatments of Electricd and Electroni cs Systems and
Applied Chemistry a Saitama University, Satama Prof.
Kobayashi is an expet in vacuum breskdown and its
associaed physics. He measures secondary dectron
emission (SEE) of materi ds under stress towards maerid
choices that overcome avdanche dectricd breskdown &
the interfaces of the vacuum gap in power transmission
systems. Prof. Kobayashi is an IRl award recipient.

Dr. Yoshio Sato, KEK (High Energy Accderaor
Research Organization) and Photon Factory, Naiond
Laboratory for High Energy Physics, Tsukuba Dr. Sato
is ah expat on windows for the transmission of high-
power RF for accderator gpplications. He has been
working with Prof. Kobay ashi (above) in messuring SEE
coefficients and surface chaging potentids of ceramic
didectrics. They ae studying the effect of didectric
permittivity to decricd propeties of insulaion,
especidly did ectric strength of materid,
e ectroluminescence and flashover when high voltege is
goplied. Flashover in vacuum is often alimiting factor in
many system gpplications, typicaly occurring a applied
E fidd strengths much lower than the actud breakdown
strengths of materids.

Profs. Kiyoshi Yasui and Wehua Jiang, Extreme
Energy-Density Institute (EDI), Nagaoka University of
Technology, Nagaoka The EDI is widdy known for
pulsed power and extreme energy-density engineering
technol ogy, which involves simultaneously ataning high
temperature, high pressure, and intense magnetic fidds.
It devdoped and constructed a series of pulsed-power
generaors, amongst them the largest in Japan. In
addition to high-power microwave generation by coaxid
vircator and repetitive pulsed power, the facility provides
reaivistic pulsed dectron beams, has an ion beam
accderaor tha ddivers many species of ions for
diagnostics in materids charact erization and implantation,
and has sublimaed solids. Ther machines are used
mostly for the preparaion of a vaiety of thin films
(induding hard maerid), nanosized powdes and
fullerenes, with the latest generating repetitive pulsed ion-
beams for materids processing. The EDI currently has an
R&D project with AOARD in its 2™ year (rdated aticles
in ASL 30& 32). (4)

Prof. Kazuo Minami (Niigata U.) and Osamu Ishihara
(Yokohama Nationd U.), Niigata University, Niigaa
Profs. Minami and Ishihara ae doing cutting-edge
research in plasma science  They' ve successfully
produced and messured transient cryogenic plasmas in
super-fluid liquid hdium. The novd naure of the plasma

ASL Vol. 34,Jan 02

produced (after pulsed discharges in the He) may involve
guantum hydrodynamic phenomena. Thelab a Niigatais
additiondly conducting studies of the interaction of high-
power microwaves with plasma -- rddivistic dectron
beams being good sources of high power microwav es and
the presence of plasmabdieved to be an effective means
to keep the ebeam qudity good. The lab has dso
designed, fabricated, and tested, a cold cathode gyrotron
osdllaor and is extending its frequency range to 30 GHz.

e Prof. Shozo Ishii, Tokyo Institue of Technology, T okyo:
Prof. Ishii has organized a Jgpanese survey of the current
status of fest solid-state high power switching devices.
Toward devices with fast switching cgpability, his group
is devdoping improvements on hold-off voltage
switching power loss, rae of current rise, gae-driving
techniques. They presented ther Sl-thyristor as atypicd,
fast power semiconductor switching device (5)

e Prof. Hidenori Akiyama, Kumamoto U., Kumamoto:
Prof. Akiyamais an internationaly recognized figure in
his fidd and most respected in Jagpan, his dassic
textbooks continuing into severd editions. His large,
diverse group hosted the US group for a full day on the
last leg of ther trip. Prof. Akiyama s group holds dam
to especidly diverse aoplicaions of high power
technology that span ecology, biotechnology, and heavy
industry — a high power “ Cal Sagan.” For example
pul sed power technology is being applied to achieve crop
growth (not just improve yidds), waer purificaion,
deodorization, deaning of dams and lakes, removd of
adhesion organisms, sewer treatment, remova/trestment
of the speci es (NOX and SOX) tha cause acid rain, and to
dissolve cement. Along more traditiond high-energy-
density lines, they have a vircaor tha uses inductive
energy storage for pulsed power generaion, are
researching solid-state opening switches based on a new
materid, have a 10-ns pulsed power generaor, and do
work on imploding z-pinch plasmas by exploding wire
arays. (6)

The tour has resulted in follow-on collaborations, in addition
to those dready pending and online with our hosts (Maurice)
1. http.//sanken.osakau.ac.jp/

2. http//www.ile.osakau.ac.jp/

3. http.//www.spring8.or.ip

4, http.//etigo.nagaokaut.ac.jp/

5. http//iyl.eetitech.ac.ip/

6. http://www. eecs.kumamoto-u.ac.j p/.eecs/| dbs/ &kiyama

| ab/akiyamarl ab-j.html

Window-on-Science  Visit: Prof. Kwang-Sup Leg
Department of Polymer Scienceand Engneering, Hannam
University, Tagon, South Korea, December 13-16, 2001.

Prof. Lee was hosted & the AFRL/ML, Wright-Patterson AFB
(WPAFB), by Dr. Paul Heitz and his colleagues. Prof. Lee
presented a seminar entitled “ Organics, Polymers, and
Organic-Inorganic Hybrids for Photonic Applicaions.” His
work centers on nonlinear opticd materids, with emphasis
placed on devdoping materids that are resistant to therma




reaxation and have enhanced opticd properties. He and his
colleagues focus on polyurethane as the polymer backbone
and have dso deveoped nonlinear opticd polyetherimides,
polyimides, and organic-inorganic hybrids. Recent efforts
indude work on the photon-gbsorption response of severd
materids, induding fluorine and fused-thiophene deriv atives.
In discussions with researchers & WPAFB, possible
collaborations were identified in the areas of synthesis and
testing of photon-absorptive maerids, deveopment of
opticd-power-limiting polymers based on dithienothiophene
(developed by Prof. Lee and his colleegues) and fluoring,
goplicaion of specific photon-absorptive maerids to
lithographi c microfabrication, use of various active dyes, and
fundamentd cdculations of asorption  coeffi cients.
Following his vist to WPAFB, Prof. Lee presented a paper a
the 6th Internationa Conference on Organic Nonlinear Optics,
Tucson, AZ, 16-20 December 2001. (1) (Goretta)

1. http//www.icono6.arizona edu/

Conference International Symposium on Photonics and
Applications (ISPA’01), Singapore, November 27-30, 01

The recent ISPA in Singgpore consisted of five concurrent
conferences: 1) Photonics Maerids and Devices, 2) Photonics
Systems and Applications, 3) Photonics Sensors, 4)
Biophotonics, and 5) Photonics technology inthe 21st century.
Coverage of the latest developments in photonics technol ogy
was showcased in 225 papers and posters representing severd
100’ s of researchers’ work. Also incuded were continuing
education programs (severd short courses) and a Technicd
Exhibit.

Besides strong representation from Jgpan and Singapore, U.S.
research was wel represented with notable tadks by Drs.
Waguih Ishak (Agilent Labs), Bob Breault (Arizona Optics
Industry Assoc. Inc.), Art Guenther (University of NM and
President, Internationd Commission on Optics), and Merek
Osinski, (dso UNM), and Rondd Hadley (Sandia Naiond
Labs). Additiondly, AFIT Professor Lt Col James A. Lott
presented work on mid-IR quantum dot lasers, while
AFRL/DE's Dr. Ron Kaspi presented results on
semiconductor mid-IR lasers he fabricaed. Colleague Dr.
William (Pete) Latham could not attend to gve hisinvited tak
on DE’ s high power semiconductor laser technology program.
Agilent Labs' Dr. Ishak, in the ki ck-off plenary, denounced
the communications culprit in the tera-era as the “ data glut”
rather than lack of bandwidth. He predicts Thit/s switching
times by 2003 and 40 Ghit/'s by 2004 Other presenters
described dectronic wallets, Dick Tracy watches, Pentium-
cass earrings, input/output hats and high-resolution eye-glass
screens for the future “ weerable Internet.” It is not surprising
that Singapore, dready an dectronics industry manufacturing
leader, activey pursues a role in the devd opment of practica
photonics systems. Singgpore and Southeest Asig, in generd,
seek to capitdize on emerging technologicd innovations in
photonics by making products rather than doing basic
photonics R&D.
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Paticipation a ISPA’ 01 was just under 200 — down from the
250+ participants of the previous ISPA’ 99, Thisis duein part
to theworldwide IT downturn, reflected as a photonics slump,
and dso to the rd uctance of researchers to travel, as evidenced
from the number of pulled posters and pgpers. Ovedl
contributions were notably dedined to 225 compared to 350+
in 1999. ISPA’'01 was sponsored by SPIE (the Internationd
Society for Opticd Engineering) and Nanyang T echnol ogicd
University (Singapore) and AOARD-supported. (Maurice and
Lott)

Conference 7" International Conference on Education
and Training in Optics and Photanics (ETOP), Singapore,
November 26-30, 01.

Collocated with the ISPA’ 01 (above) and in conjunction with
it, ET OP 01 brought together top educators from dl levels and
around the world to share their innovative gpproaches, training
methods, and experience rd evant to the fidd of optics and
photonics. The 70+ paticipants represented academia,
business, and industry. For the most, a focus was the
devdopment of integraed, comprehensive curricula for
secondary, post-secondary, and post-gradua e levds. But an
additiona man focus a ET OP was on practicd |aboratory and
technician training. ETOP festured expet coverage of the
propagaion characteristics of opticd fibers, opticd devices,
and tissues. A multidisciplinary gpproach is taken on the topic
of tissue optics: structurd and opticd modds of tissues with
single and multipe scatering -- and ordered and randomly
distributed scatterers -- was presented, with noncoherent,
coherent, spatidly modulated, and polarized light propagation
in random and quasi-organized tissues considered. Réfl ection,
transmission, light scattering, and state of polaization of the
scattered light by a tissue offers various diagnostic methods.
These methods and instrumentaion for medicd goplications
were atopic a the ETOP. T here were dso technicd visits to
the Temasek Polytechnic, Thaes Electro-Optics Pteltd., the
Institute for Maerids Research (IMRE), and the Photonics
Research Laboratories a Nanyang Technologicd University.

ETOP was Chared by Prof. Tuan-Kay Lim of Nanyang
Technologicd University (Singapore), and Co-Chared by
Arthur H. Guenther, President of the Internationd
Commission for Optics (ICO), Professor a the University of
New Mexico, and AFOSR IPA.

(Maurice)

Conference 3¢ International Symposum on Advances in
Electronics Materials and Packaging (EMAP'01), Jgu
Island, Korea, November 19-22, 2001.

The latest innovations, new findings, emerging technologies,
and future R& D prospects in dectroni cs materids, pack aging,
and assembly were showcased by 80 papers and 130 scholars
from ten countries. Topics & the Symposium were: advanced
packaging techniques (wafer levd, flip chip, CSP, DCA, and
multi-chip module), maerids and processes (lead-free sol ders,
adhesives, fills, encgpsul ants, and printed drcuit boards),
interconnects (wire-bonding, finepitch, vias, and build-up




technologies), characterization, testing and measurement
(eectricd, thermd, mechanicd, and chemicd), thermd
management, packaging for sensors and MEMS, rdiability
and falure andysis, polymers, ceramics, and metdlization.

Leading industry expets from the US, Jgpan, and Korea
provided business perspectives. The first of five keynote
speeches was presented by Prof. Michad Pecht, Director of
the CALCE Electronic Packaging Research Center a the
University of MD, who provided participants with an in-depth
survey of dectronic rdiability engineering and assessment.
Prof. Pecht noted key chdlenges tha affect time-ddivery of
products and are criticd to cost-effectiveness and competition.
These chdlenges indude such items as the devdopment of
falure modd's for the physics-of-falure (via dectromigration,
corrosion, and faigue), and multipleevent and repeat ed-
falure modds tha address lifdime distributions and
repairable systems.

A notable presence & EMAP 01 was Kored s dectronic
packaging industries. The meaing induded a technicd
exhibit and continuing education program, with severd short
courses on current pack aging trends and technologica issues.
EMAP’ 01 was organi zed by the Korea Advanced Institute of
Science and Technology (KAIST), the Computer Aided
Rdiability Evduation Packaging Nationd Research
Laboratory (CARE), and the Center for Electronic Packaging
Maerids (CEPM) in collaboration with IEEE. It was ARO-
FE and AOARD supported. (Maurice)

Conference  Optics Japan 2001, November 5-7, 01,
Waseda University, Tokyo, Japan.

Optics Jgpan 2001 commemorated the 50th anniversary of the
Opticd Society of Jgpan (OSJ). Paticipation in the megting
topped 200 with a large Jgpanese industria contingent. Here
in Jgpan, the past five decades of opticd science and
technology have withessed accderated and diversi fi ed growth
tha has spawned entire industries. At present, industries in
Japan produce the gregter part of products in high-qudity
opticd systems such a cameras (induding digitd),
microscopes and endoscopes, steppers for opticd lithography
in the microdectronics industry, laser printers, liquid crystd
displays, ec.; the US holding the edgein opticd design. Far
beyond exploiting light for cameras and by physicd optics
done, the technologicd impact of lasers, holography, optica
memory and tdecommunications was evident a the meeting
and represented by speakers from Jgpan, Europe the US,
Korea, and China In a 50'h—yeer Memorid Lecture, Dr.
Arthur H. Guenther, President of the Internationd
Commission for Optics (ICO) and Professor a the Center for
High Technology Materids (CHT M), University of NM, gave
an doquent assessment of the impact of these technologies on
trends in IT, tdecommunications, hedth care and the life
scences, manufacturing, sensing, lighting, energy, and US
nationa defense — each category with its own significant stake
in the enabling power of optics. Current R&D efforts in
opticd science and engineering in Korea and China were
reported (Drs. Sang-Yung Shin, KAIST, and Jian-Ling Cao,
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Chinese Academy of Sciences). The numbers of research
efforts and their funding levels are, however, dwarfed in
compari son to counterpart measures in the US and Jgpan.

Optics Jgpan was sponsored by the OSJ in conjunction with
numerous Japanese academic socidties, institutes, and business
organizations, and was a mostly-Jgpanese-language mesting.
A recommended website is tha of the landmark report
prepared by the Committee on Opticd Scence and
Enginearing (COSE). This report highlights the impact of
optics technology since the 1960's with a forecast for the
future and was the topic of Prof. Guenther’ s tak, “ Harnessing
Light: Optica Science and Engineering for the 21% Century”:
http://books nap. edu/books/0309063922/html /index.html

(Maurice)

4

i) 1.
Professor Hideo Hosono of the Materials and Structures
Laboratory, Tokyo Institute of Technology, receives the Best
Paper Award at the Symposium on Optical Materials for High
Power Lasers. Prof. Hosono is Director of the JST ERATO
project, “ Transparent Electro-Active Materia.” The award was
presented to him at the Optics Japan 2001 meeting (above) by
colleague Art Guenther, Professor, University of NM, and
President, | nternational Commissonfor Optics (| CO).

Conference International Conference on Silicon Carbide
and Rdated Materials (ICSCRM’01), Tsukuba
International Congress Center, Tsukuba, Japan, October
28 — November 2, 01

The autumn ICSCRM in T sukuba brought together about 450
researchers of wide bandgap semiconductor maerids and
devices. Topic coveage spanned crystd  growth,
characterization, device processing, and device modeing of
silicon carbide, Group I11-V nitrides, and carbon nanotubes.
20 invited taks focused on different aspects of SiC, rnitrides,
and rdated materids and devices. An emphasis & severd
sessions was on dari fication of the obstad es to achieving SiC
devices.

Therewas aspecid symposium titled “ Device and Peripherd
technology,” dong with three rump sessions that posed the
guestions: “ lon implantation of SiC — A Suitable T echnique”
“What Affects the Performance of SiC devices,” and “ A




Roadmap for SiC Technology — SiC Industry in the 21%
Century.” (Maurice)

International Conference on Photo-responsive Organics
and Polymers 2001 (ICPOP'01), Chegu ldand, Koreq,
August 19-25, 01 More than 400 researchers paticipaed in
the Internationd Conference on Photo-responsive Organics
and Polymers 2001 (ICPOP’'01) in Korea, fa exceeding
expectations. Interest in photo responsive/d ectrica organic
molecules and polymers has been growing ever since they’ ve
demonstrated promise for high-speed information processing
and high-cgpacity information storage devices.  ICPOP
presented the state-of-the-art on this tantdizing topic — which
couples the dectricd and opticd propeties of metds and
semi conductors with the processing and mechani cd flexibility
advantages of polymes -- in severd noteble plenay and
industrid lectures and two padld technicd and poster
SESSIoNS.

Chemistry Nobd Laureste Alan Heeger (UCSB), Sezo
Miyata (President of Tokyo University of Agriculture and
Technology), and Gerhad Wegner (Vice President of M ax-
Planck Society) Max-Planck Institute) presented plenaries on
semiconducting and metdlic polymers, polyconjugaed
macromolecul es, and nove dectroluminescent devices,
respectivdy. Dongho Kim (Yonsd U., Kores) presented
colléboretive research with Kyoto University on molecul a
photonics. Ths research, based on arays, extends the concept
of adevice to the molecular levedl. A source of inspiration in
their nanoscience comes from the light-harvesting antenna
complexes of naure s photosynthetic systems. The fused
porphyrin arays provide a much-needed and much-reduced
energy bandgap, and thus ae an excdlent prospect for
molecular dectroni cs/photonics. Nanophotonics and its hosts
of chemistries were prominent themes in many papeas. USAF
research on these topics was notable with wdl-received
invited pgpers by Chales Lee (AFOSR/NL), Shashi Karna
(AFRL/VS), and severd of their key principle investigators.

ICPOP’ 01 was organized by the Jgpan Society for the
Promotion of Science (JSPS), the Korea Science and
Enginearing Foundation (KOSEF), and T ohoku and Hannam
Universities. It was hosted by Prof. Kwang-Sup Lee of the
Depatment of Polymer Science & Enginearing a Hannam
University and AOARD-supported. For program information
and related links: www.icpop-koreaorg (Maurice)
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Contract awarded: “Japanese and US perspectives on
solar terrestrial weather - A cooperativeresearch program
between Japanese and US Space Weather Centers,” Prof.
Y. Kamide Solar-Terestrial Environment Laboratory
(STEL &), Nagoya University, Aichi Prefecture, Japan.

In tems of predictability, space weaher lags surface
(tropospheric) weather by some 50 years or so. In recognition
of the need for accurate space weather to support a vari ety of
important commercid gpplications, the Jgpanese space physics
community established STELab a& Nagoya University in 1990.
STELab is concerned with space weather from the Sun to our
ionosphere.  The propagation of hdiospheric structures such
a corond mass gections (CMEs), streames, co-rotating
interaction regions, observation of interplanetary scintillation
of naturd radio sources are dl conducted & STEL& on a
routine basis.

Themisson a STELab ishighly complementary to that of the
Space Weether Center of Excdlence (SWxCOE) established at
AFRL/VS, Hanscom, their most obvious difference being the
presence of university students a STELab, which swdls its
staff to over 200! Similar synegies are found in
magnetospheric, solar, and other areas. While STHab has
established a network of ground-based stations for observation
of solar energetic partices of highest-energy, VS has focused
on low-energy patide observaion from space  While
SWxCoE has a strong sola program emphasizing ground-
based observation of the Sun’'s surface and observaion of
CMEs from space, STELab has a world-leading program in
observation and modding of the solar wind and the
magnetospheric-ionosphere system.  Indeed, Prof. Kamide
commonly figures in on any Japanese NHK (public
broadcasting) program on space or the cosmos.

STELab has recently established a computing system cdled
Geospace Environmenta Data Andysis System (GEDAS) to
promote integrated studies in which ground- and sadlite-
based obsavaions and simulaion research are combined.
Under the system, red-time data can be used as initid and
boundary conditions for simulations, permitting resear chers to
forecast important near-future events. GEDAS is not only a
data exchange/display system, but a research tool as wdl.
GEDAS will activdy be involved in researching and
predicting space weather.

Beyond the immediae benefits of synergy and
complementarity between two world-premier space weather
centers, the new project establishes a doser working
relationship between them and offers the advantages of critica
mass and joint planning to atack key problems and thereby
leverage scar ce resources.

This contract is funded by the AFOSR Internationd Research
Initigtive.  POCs: Drs. Edwad Cliver, AFRL/VSBS, and
Robert Hilmer, AFRL/VSBX (Maurice)




Humen Sysicins

Window-on-Science  Visit: Prof. Hdang-Ho Chen,
Department of Biomedical Engineering, I-Shou University,
Taiwan, Republic of China (ROC), February 25 —-March 4,
2002.

Prof. Chen visited with Col. John Crowley
(John.Crowley@se.amedd.amy.mil) and the biodynamics
team a the US Army Aeromedicd Research L aboratory, Ft.
Rucker, Alabama, on 25 February. Prof. Chen presented a
seminar entitled “Radiographic Determination of Lumbar
Lordosis in Hdicopter Crews of the R.O.C. Army.” Prof.
Chen and his team found signi ficant larger lumbosacrd angle
and sacrd indinaion angle in the ROC Army hdicopter
crews. The most interesting finding is the averaged lumbar
lordotic angle of ther dl-mde hdicopter crews (34.8°) is
closer to the US femde average (32.4°) than the mde average
(28.0°).

Prof. Chen and the Army researchers discussed the hazards of
head-supported mass in hedicopter crashes, design
considerations for hdicopter ar bags, and human tolerance
modes for repeated shock in ground vehides. Prof. Chen then
travded to Ohio and visited with Air Force Research
Laboratory’s Drs. Tammy Chdete (TamaaChdete@
wpatb.af.mil), Suzanne Smith (Suzanne. Smith@wpatb.af.mil),
and Joseph Pd | ettiere (Joseph. Pdl | etti ere@wpafb. af. mil).

Prof. Chen presented two seminars a the Wright Patterson
AFB. The first one was on “An Electromyogrgphic
Assessment of the Anti-G Straining Maneuver” and the other
was on “ Biomechanica Studies on Spind Injuries in Fghter
Pilots’. In the first study, Prof. Chen and his colleagues
goplied the dectromyogrgphy (EMG) to examine the
physiologicd differences of anti-G straning maneuver
(AGSM) and found tha the trainers were able to hold each of
their AGSM respiration cydes significantly longer than the
trainess could. Furthermore, EMG data among the respiratory
musdes studied reved ed tha the behavior of chesk muscle
could be an excdlent indicator for the effectiveness and
efficiency of AGSM. In the second study, Prof. Chen noted
tha spind compression fractures were the most frequent
mgor injury resulted from gection by ther fighter pilots. In
the hope to reduce such injury in the future his team
developed a threedimensiond neck modd refined by
experimentd testing of a dummy with modifiable spind
curvaturein an gection trainer to quantify selection criteria for
their candidae pilots. Prof. Chen hopes to promote the
occupaiond safety guiddine for their fighter pilots through
biomechanica research in conjunction with anthropometricd
imaging and human-in-the-loop testing. Prof. Chen and the US
biomechanicd researchers discussed the possibility of jointly
developing an gopropriae three-dimensiond modd of the
human spine to optimize crew station design tha reduces
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spind injuries. (Crowley-USAARL, Chdette, Smith, and
Pdlettiere AFRL/HE). (Crowley & Tsou)

Research Exposition: Advenced Tdecommunications
Research Institute International (ATR), Kyoto, Japan,
February 14-15, 2002.

ATR was established in 1986, sponsored by Japan Key
Technology Center with funding coming from MITI and the
Ministry of Post and Tdecommunications. Currently four labs
have ongoing research activity:

Humean Information Science Laboraories

Spoken Language T ranslaion Research Laboratories
e  Adaptive Communications Research Laboratories
e Medialnformation Sciences Laboratories

ATR laboraories have funding and anticipated duraion of
activity of gpproximatdy seven to ten years.  Recent
reorganization of ATR has induded phasing out of research
activity a the Media Integraion and Communications
Laboratory and the Human Informaion Processing
Laboratory, and replacing them with the Human Information
Science Laboraories and the Media Information Sciences
Laboratori es.

The Human Informaion Science Laboratori es studies human
informaion processing and communication. Projects indude
biomimetics especidly in the aress of vision, hearing and
speech with the god of gpplying these findings to an atificid
system.

The Spoken Language Translaion Research Léboretory is
devel oping speech didogue tranglation technology based on a
large corpus of large-scde multi-lingud speech. The god is
speech tranglation technologies for red world goplications.
Research dso indudes speech recognition and spoken
language generation for simultaneous translaion as wel as
computer aded language-learning system.

T he Adaptive Communications Research L aboratories studies
autonomous distributed wird ess networks. Projects of interest
induded smart wirdess opticd rday modules, adaptive sd -
organizing networks, routing protocols, omni-directiond
micro cavity lasers, and the generaion & control of complex
oscillaions in microd ectronic devices.

The Media Information Science is a new laboraory begun in
October 2001 to crest e innovative concepts for mediain order
to achieve new styles of communication. (Lyons)

Site Visit: SK Corporation R&D Center, Tagon, Kores;
February 2, 2002 (POC: Dr. Hong You, Principal
Resear ch Scientist).

Dr. You leads the SAIT project cdled” O-project TFT,” which
stands for orgaeni ¢ light emitting diode (OLED) displays with
thin-film transistors (TFTs) a the pixds. Dr. You steted tha
SK has centrdized its research in OLEDs a the corporae

-11-



R&D center in Tagon in anticipation of a spring 2002
investment of aout $800M to creae OLED display
manufacturing for cel phones and other mobile dectroni cs.
Dr. You indicaed that the cdl phone market has rgected the
use of the near-eye displays in favor of smal direct-view
displays. Tdecommunications products using OLEDs being
developed by SK indude a third generation (3G) mobile
phone, persond digita assistants, and the IBM wat ch display.
SK is a potentid paticipant in a jant US-Korea project
consortium on wearable mobile OLED displays to be
organized by the Korea Electronics Technology Institute
(Hopper, Lyons)

Site Visit: Korea Electronics Technology Institute,
KyungGi-Do, Korea; February 2, 2002 (POC: President,
Dr. Choon-HoKim)

KET focuses on dectroni c components and materias and has
abudget of $30-40M for display research; the display research
staff comprises 8 full time and 30 visiting scentists. KETI
acts as an ideaincubator and has spun off avariety of venture
companies induding Soft Pixd for a plastic liquid crystd
display and XMP Display, ajoint venture with Russiato build
wall display systems based on thetiling plasmapands. KETI
was established in 1992 under the Ministry of Information and
Communications (MIC) but its funding source has shifted in
recent years to the Ministry of Commerce Industry, and
Energy (MOCIE), 70%, and the Ministry of Science and
Technology (MOST), 30%, as part of anaiond cross-agency
effort in display technology. (Hopper, Lyons)

Site Visit: Korean Advanced Institute for Scence and
Technology, Tagon, Korea; February 1, 2002 (POC:
Professor Kwangyun Wohn, Director of the Virtual
Reality Resear ch Center at KAIST).

Aress of discussion induded: (a) a persond computer (PC)-
based, multi-channe grgphic wdl display system; (b) a
scenario-based wearable computing; and () a redity
offi ce/ command center of the future  Prof. Wohn visited
AFRL/HE in April to ddiver a Windows on Science lecture to
HE and ML researchers. (Hopper, Lyons)

Site Visit: Samsung Advanced Institute of Technology
(SAIT), Suwon, Korea; February 1, 2002 (POC: President,
Mr. Wook Sun).

SAIT has an annud research budget of $150M. It has just
formed a research team in wearabl e displays. Dr. Sang-Goog
Lee manager of the SAIT Weardble Computer Project
described a work in their microdectromechanicd systems
(MEMS), induding a new interface device cdled “ Scurry.”
Scurry is a new computer interface device tha replaces a
computer keyboard with gloves with MEMS actuaors tha
detect finger motions as if they were key strokes on a
keyboard—one “ types’ in ar. SAIT demonstrated Scurry a a
consumer dectronics show in late 2001 and plans to introduce
it as aproduct in 2003. (Hopper, Lyons)
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The2nd International Display Manufacturing Conference
(IDMC), Seoul, Korea, January 29-31, 2002

About 450 persons from aound the world atended IDMC.
Topics induded Activemarix LCS PDP, OLED/
EL D/Phosphors, FED and Fla CRT, Emerging T echnology,
and other topics rdated with display manufacturing induding
new display applicaions, and display business; the
proceedings volume totded 568 pages. Korea is the man
producer of flat pand displays. Thefla pand display market
is now some $20B and isestimated to grow to $50B by 2005.
Cahode ray tubes are being replaced with flat pand active
matrix liquid crystd displays (AMLCDs) a a fester rate than
had been anticipaed due to two factors: (8) a surge in world
wide cgpacity resulting from the volume strategies being
pursued by severd Korean and T awanese compani es, that has
caused prices to drop sharply over the last year; and (b) the
technology is getting better (9.2 mega pixd display from
IBM Jgpan) and larger (40-in. as demonstrat ed, 53-in. planned
by Samsung).

AMLCDs ae now of higher qudity than the best CRTs
consume less power (pay for themseves), weigh far less, and
take up dramaticdly less space. Entire buildings are being
redesigned based on the dramaic difference between
incoming AMLCDs and the outgoing CRTs. The miniaure
display business is just 1% of the totd, and most of it isin
presentation projection displays. Miniature displays for head
mounted and other near eye goplications ae just 0.0005% of
the commercid market. The spesker from Nokia noted that
consumers were not interested in near-ey e displays in ther cdl
phones.

On 31 January 2002 Dr. Hopper presented aninvited paper
entitled “ Specidty Application of Flat Pand Displays.”" Inthis
paper Dr. Hopper developed a business modd to transition
display research into components, induding custom-design
units, manufactured in mass mark et febrication fadlities, like
those in Koreg, Jgpan, and Tawan, for use by niche makets
like military, scientific data visudizetion, business control
centers, advertising, and dectronic art. Dr. Hopper's paper
dso addressed the manufacturing chdlenges to the
deve opment of higher resolution visud display systems that
the capacity of the human visud system in advanced
goplicaions  like  panoramic  cockpits,  simulators,
and command control centers; the paper has received strong
positive comment, bah a the conference and in follow up
actions. The 3rd IDMC will be hdd in Tape, Tawan in
August 2003. (Hopper)

Site Visit: SK Headquarters Building Seoul, Kores;
January 28, 2002 (POC: Professor Wangyun Wohn) .

The SK Building houses the highest resolution display in the
world: a 72-meggpixd (72-Mpx) display system in the SK
lobby.  New buildings in Korea must spend 1% of ther
construction budget on at. Thus, in 1999, SK, the leading
Korean tdecommunications company, commissioned KAIST
to design, build, and instadl a one-of-akind piece of dectronic
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at, namdy the 72-Mpx (12,000 x 6,000 pixd) so-cdled
“Padld Displays for Image and Graphics Manipulaion
(PARADIGM)" system. PARADIGM processes, renders, and
displays interactive high-resolution images based on art.
PARADIGM comprises 96 active marix liquid cystd
displays (AMLCDs) driven by a duster of 27 persond
computers (PC). The system is dso equipped with two
cameras, two modems, and an Internet connection for further
interactivity. Software is designed to integrate the camera
view of visitors to the SK lobby into the PARADIGM art
display. The hardwarein PARADIGM cost about $100K. An
improved version of PARADIGM is being devedoped for
instdlaion in the new SK headquarters building now under
construction. (Hopper, Lyons)

Site Visit: Korea Institute of Science and Technology
(KIST), Seoul, Korea; January 28 2002 (POC: Dr.
Myughwan Oh, Research Fdlow, KIST).

KIST is working on severd display technologies, incuding
organic light emitting diodes (OLED), micro-dectro-
mechanicd (MEM) devices, fidd-emission cahodes based on
carbon nanotubes, and multiperspective 3D.  KIST is thefirst
research institute created in Korea (in 1966) and it reports
directly to the President of Korea Onekey group islead by
Dr. Byeong-Kwon (BK) Ju, Leader of the KIST Display and
Nano Devices Lab, and of a KIST venture company cdled
B&P Scence which is commercidizing bonding and
packaging of silicon on insulator wafers. Dr. Yun-Hi Leg
Principd Research Scientist, KIST Electronic M aterids and
Devices Research Center is working 3D research with visiting
Russian sdentists on 4-16 perspective projectors with
holographic screens, and hologrgphic overlays for standard
22-in. fla pand active matrix liquid crystd displays with
collaboration with a Korean display manufacturer. (Hopper,
Lyons)

Conference Humanitarian Assistance and Disaster Rdief
(HADR), Okinawa, Japan, January 22-23, 2002

This second meeting, sponsored by Commander, Task Force
76 (CTF-76) focused on the many issues involved in
improving the response to humanitarian assistance and disaster
relied needs in the AsiaPacific region. In particular, there
was a focus on the exchange of information on the response
cgpabilities of U.S. Navd Forces and those of Jgpan. The
differing resources avalable and differing response systems
were discussed a length.  Emerging technologies were
presented. Highlights:

e RADM Paul Schultz presented the oveview of the
HADR mission of Navd Forces and CTF-76, in
paticular, in the Asia-Pacific region. This was followed
by presentaions on the role of Commander Navd Forces
Jgpan by Mr. Pee Novik and prepardions by the
Okinawan Prefecturd government by Mr. J Shirota

e Mr. Leo Bosnag of FEMA discussed his recently
published monograph on current Jgpanese emergency
preparedness.
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e Dr. Asa Morton presented the concept of Rapidly
Deployable Trauma Cdls and the importance of building
in HADR traininginto thetraining of military surgeons.

e Mr. Richad McShechy, of the Offi ce of Naval Research,
discussed the newly deveoped modular command center
and its gpplication to HADR with a follow-on practica
training session.

e Ms. Nani Marston representing TREXX, Inc. presented
recent devdopments on the rgpid assay of biologicd
agents.

(Marron, Lyons)

Site Visit: Kyushu Institute of Design, Department of
Ergonomics, Fukuoka, Japan (Professor Yutaka
Tochihara).

The Research Center for Human Environmentd Adaptaion at
Kyushu Institute of Design was compledy reconstructed in
2001. The 7 environmentd chambes have cgpabilities
induding exposure to hypo & hyperbaic, illumination,
thermd, water immersion, and thermd radiaion. The facility
is cgpable of studying multiple stressors in addition to hest,
cold, dtitude such as isolaion, vaiaion in illumination, ec.
T he Center indudes aliving environmenta chamber (slesping
fecility) for long term exposure; simuléion of awindow and
adjustable outside light was very interesting.  Collaborating
with Professor Tochihara is Professor Ohnaka of Fukuoka
Women's University. The 10th Internationa Conference on
Environmenta Ergonomics (ICEE 2002), 23-27 September
2002, will be organized by the Kyushu Institute of Design.
(Lyons)

Gl | e
e

Site Visit: Toyama Medical and Pharmaceutical
University, Toyama, Japan (Professor Minoru Kasuya).

Toyama Prefecture was the site of the world’'s first
documentaion of environmenta cadmium poisoning. Slag
from amine polluted the Jinzu River resulting in odeomaacia
(metabolic bone disease) in hundreds of locd inhabitants.
Research in the Depatment of Public Hedth has induded
cadmium toxicity, toxicity prediction, and eco-toxicology.
Long term epidemiologicd studies have been undertaken a
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Toyama Medicd_and Pharmaceuticd University [38] by Dr.
Keko Aoshima (Lyons)

Maierial Saente

and Strue

Workshop: US - Japan Workshop on Low Cost
Production of Ceramics and Reated Materials, Hankyu
Hotd, Osaka, Jgpan; March 17— 20, 2002

The specid workshop was fully sponsored by ARO-FE, ONR-
IFO and AOARD (POC: Dr. D' Andrea of ARO-FE), and
organized by Prof. Niihara of Osaka Univ. and Prof. Tresslar
of Penn State Univ. Totd atendees were about 150, manly
from Japan and US, and partly Asia In thisworkshop, the low
cost processing and production were manly discussed to
explore the new concept and the future directions by
caramists. The following topics were reviewed and the
feasibility for the large-scd e products was proposed;
e Powder and rdaed raw materids (5 papers),
e Forming and consolidation for monoalithic ceramics
(6 papers),
e Forming and consolidation of composites (6
papers),
Machining, surface finishing and joining (6 papers),
New maerids and processing (6 papers),
e Genegd discussions on low cost production of
ceramic maerids (2 papers).

Highlights ind uded:

e Production and properties of UBE' s SiC long fibers ( Dr.
Ishikawa, UBE  Industries). SiC polycrystdline fiber
(SA-Tyranno fiber) was produced from polycarbosilane
and exhibited tough thermostructurd characteristics of
excdlent heat-cyd efaigue and good thermd shock
resistance

e Mdt-growth composites for super high temperature
goplicaions (Dr. Waku, UBE Industries). Unique ternary
mdt growth (MGCs) composites were deveoped with
eutectic composition of Al, O 3/YAG/ZrO,. The present
MGCs with a fine microstructure showed an average
flexurd strength of 800 MPaupto 2000 K.

o Necessay, cost-effective chemica technology to produce
ceramics on the lagescde (Dr. Morgan, Rockwdl
Scientific). Dr. Morgan reviewed dl presentations of the
workshop. The issues for a dramatic incresse in the
volume production of high-tech ceramics are rdated with
cost, shgpe and size Applicaions to large scde
equipment must be pursued with devdopment of large
size technol ogy.

For more information, refer to the following web site

(http://www.sanken.osakau. ac. | p/l dbs/scm/confer ence).

(Miyazaki)
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Site Visit: National Chiao Tung University, Hsinchu,
Taiwan; February 28, 2002.

Nationd Chiao Tung University (NCTU) has a rich and
unique history (http://www.nctu.edu.tw/english/). It was
founded as Nanyang College, in 1896 in the suburbs of
Shangha, China Its charter was to promote study of western
cvilizaion. Over the years, the college became NCTU and its
role as an academic institution broadened signifi cantly. It was
disbanded in 1949, but through the efforts of its many dumni
and friends, it was resurrected in Hsinchu, Tawan, in 1957.

The Depatment of Materids Science and Engineering was
founded in 1989. Graduate programs cover the fidds of
metds, dectronic mateids, ceramics, polymers, and
composites. The depatment's fourteen faculty members
conduct research projects in: Fe-Al-Mn dloys, corrosion,
powder metdlurgy, semiconductor materids, thin-film
technology, interface structures and properties, optodectronic
materids, plasma technology, dectronic packaging,
micromachining, microstructure characteri zation, polymeric
materids, med-matrix composites, and fiber-reinforced
composites. Owing to programmatic growth, the depatment
will in 2003 occupy facilities in anewly constructed building.

The Hsinchu Science-based Industrid Park (see, for example,
http://www.gi 0.gov.twha wan-websi te/5-gp/glance/ch11.htm),

which is locaed newr NCTU and Naiond Tsing Hua
University, is roughly spesking the Tawanese equivdent of
Silicon Vdley. Itsdose proximity to the two leading Hsinchu
universities and the atendant dose cooperaion among the
vaious entities has led to rgpid devdopment of many new
eectronic technologies. Many of the graduates of NCTU find
immediate employment withinthe Park. (Goretta)

Site Visit:  Mingdao University, Taichung Taiwan;
February 27, 2002.

Mingdao is a private university that was founded in 2001,
when 600 first-yesr students were admitted (1). The
university offers undergraduate degrees in a vaiety of
information- and business-rel ated subjects, goplied languages,
agriculture, and landscgpe technologies. Mingdao's Senior
Vice President and Provost of Academic Affars, Dr. Da
Yung Wang, dso manages a maeids and manufacturing
research center that concentrates on surfacemodification
tretments. Various coatings, induding novel doped damond-
like carbon films, are applied to engineering components to
improve their resistance to wear and corrosion. Dr. Wang dso
manages a private firm in Tachung, Surftech, which has
commercidized many of the technologies devdoped by
himsdf and his colleagues. Complex pats can be routindy
coated with uniform, robust, resilient coaings. (Goretta)

1. http://www.mdu.edu.tw
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Site Visit: Materials Engineering Department, National
Chung Hdng University, Taichung, Taiwan; February 26-
27, 2002.

Nationd Chung Hsing University (http://www.nchu.edu.tw/e-
index/index_english.htm) traces its origins to its founding in
Tape in 1919 as the Advanced Academy of Agronomy and
Forestry. It has undergone severd significant changes since
then, relocating to Tachung in 1943, and assuming its current
namein 1971. The M aeids Enginearing Depatment began
to offer degrees in 1993. It now consists of 10 fulltime
professors. Its mission has expanded significantly, and four
more professors will be hired soon. Research within the
depatment covers abroad spectrum of technologies. Centrd
themes are surface modificaion, thin films and coaings, and
nanotechnology. T he nanotechnology theme will be explored
in collaboration with faculty from the Electricd Engineering
and Mechanicd Enginesring Depatments. The depatment
houses excdlent fabri cation and characterization eguipment.
(Goretta)

Conference Third Australian Congress on Applied
Mechanics, February 20-22, 2002 Sydney Australia.

While Austrdian in name, this AOARD-supported conference
was vey intendaiond in content.  This reflects the
colléboretive naure of Austrdian research in the area
Session topics induded biomechanics; fracture, fatigue and
damage impact and dynamics, smart structures, tribology and
manufecturing; and  vibraion and  time-dependent
deformation. Pgper titles can be found a:
http://www. aeromech. usyd.edu.au/ACAM 2002/ (Nowack)

Site Visit: Department of Materials Science and
Engineering, Kyoto, Japan; February 2, 2002.

Maerids research a Kyoto University is conducted within
many gened and specidized departments, induding
Maerids Science and Engineering, Engineering Physics and
Mechanics, Mechanicd Engineeing, Globd Environment
Enginearing, Electronic Science and Engineering, Materid
Chemistry, Energy and Hydrocarbon Chemistry, Molecular
Enginesaring, Polymer Chemistry, Chemicd Engineering, and
Architecture and Architecturd Systems (1). The visit was
confined to the Science of Metdlic Maerids L aboratory of
Prof. K. Osamura. Current interests of the L aboraory include
materids for energy systems, high-strength duminum dloys
and first-generaion high-temperature superconductor wires.
Recently devedoped and patented Al + intermedlic dloys
have achi eved remark @le strengths of goproximady 1 GPa
The superconductor work indudes fébrication of wires and
tapes, messurement of effects of stran and strain on current
transport, and round-robin dectro-mechanica testing of
commercidly availabl e Bi-based tapes.  (Goretta)
1._http//www.kyoto-u.ac.jp/Endish/
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Site Visit: Japan Fine Ceramics Center, Nagoya, Japan;
February 2, 2002.

The JFCC is a nonprofit foundation dedicated to testing,
inspection, evauation, and deve opment of fine ceramics (1).
It consists of gpproximatdy 150 fulltime staff and severd
dozen members who have been dispached from other
organi zations. Foreign collaboraions ae strongly
encouraged, and staff exchanges into and out of the JFCC are
common. Reseach follows 11 themes: nanostructured
ceramics, computationd design, thin films, information-
technology materids, powder processing, sintering, chemica
processing, fud cdls, evduation and Internaiond Datdbase
Standards, biomaerids, and agpplicaions. The JFCC dso
houses the Frontier Carbon Technology Centrd Research
Depatment. Approximatdy 2/3 of the overdl budget comes
from a government trust. Technologicd breskthroughs are
routindy redized, and severa products have been devel oped.
One recent advance is production of multiwdled carbon
nanotubes on SiC substrates. Characterization cgpabilities are
excdlent and, in some instances, unique. Among the
andyticd tools tha were observed were fadlities for dectron
hologrephy,  fidd-emission-gun  transmission  dectron
microscopy of dectromagnetic microfidds, and hot-stage
transmission € ectron microscopy to 2000°C.

Within the JFCC is dso the Superconductivity Research
Laboratory (SRL), Nagoya L @oraory, of ISTEC (2). The
Nagoya Laboraory constitutes a rdativey smdl pat of
ISTEC s SRL. Itsmission is to deveop cost-effective high-
temperature superconductors based on textured coatings on
robust substrates. Technologies being pursued incude those
based on liquid precursors and vapor-phase deposition onto
indined substrates. (Goretta)

1. http://www.jfcc.or.jp/english/

2. http://www.istec.or.jp/

Site Visit: National Institute o Advanced Industrial
Science and T echnology, Nagoya, Japan; February 1, 2002.

The AIST in Nagoya (http://www.aist.gojp/) comprises
numerous Research Centers and Institutes.  Staff members,
guest researchers, and students work in a broad range of
disciplines, which indude environmentd, medicd,
informaion, energy, maerids, and manufacturing
technologies. Among recently developed products in, for
example, environmentd goplications are photocaadytic titania
coaings for ar purificaion, ceramic tiles tha control
humidity, and rectangular-cross-section logs. The visit
centered on the Synergy Materids Research Center (SMRC)
and the Ceramics Research Institute (CRI). Efforts within the
SMRC focus on devdopment of improved ceramic filters,
weser -resistant ceramic components, ar-puri fying systems tha
do not require an externd power source, and new sensors for
use in hash environments. A team tha speddizes in
devdoping new or improved property-evduaion and
materia s-characterization methods buttresses the research and
devdopment work. The CRI staff focuses on ecomaterids,
mesoporous ceramics, biocompatible nanomaterids, advanced
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sintering technologies, and advanced materids sources. To
highlight one of many recent advances, new and highly
effective liquid precursors have been synthesized for powder
production and growth a rdativey low temperatures of
eectronic-ceramic thin films, such as various perovskite and
Aurivillus phases. (Goretta)

Contract awarded: “Constitutive Analysis on High-
Temperature Deformation of Ti-6Al-4V  Alloy with
Transformed Microstructures,” Prof. Chong Soo Lee
Pohang University of Science and Technology, Pohang,
South K orea, December 2001.

Titanium dloys have high strength-to-weight ratios and are
used in many arcraft and space gpplications. Ti-6Al-4V
dloys exhibit excdlent propeties, but their complex
microstructures have madeit difficult to predict effects of hot
working on find structures and properties. The work in this
project comprises load-redaxaion tests in tension and
compression of specimens with  vaious specific
microstructures; detailed microstructurd studies, incuding
quantification of texture and modding of effects of
deformation on find structures and properties. The modds to
be devedoped will enable description of the interaction of
plastic flow during hot working and the micromechani sms that
control the evolution of microstructure and texture Such
physicshased modds ae needed to ovecome the
shortcomings of standard phenomenologicad gpproaches,
which ae incapable of providing accurae descriptions of
microstructure and texture, exoept under the restrictive
processing conditions for which they were deveoped. POC:
Dr. Lee Semidin (AFRL/MLLM). (Goretta)

Micio SysiGins

Workshop: International Workshop an Nano- & Micro-
Robotics, Bangkok, Thailand, March 14-15, 2002.

Resear chers gathered in Bangkok to discus present and future
research rdded to nano- & mico-robotic systems.
Internationa representaives from Denso Corporétion-Jgpan,
Nagoya University-Jgpan, the US Air Force Research
Laboratory, and the Nationd Research Coundl (NRC) Canada
were present. Representatives from Thaland’ s Nationd Metd
and Maerids Technology Center, Ministry of Defense,
Chuldongkorn University (CU), and King Mongkut's
University of Technology Thonburi participated.

Denso Corporation micro-robotic work has focused on
creating 10 mm diameter systems with integrated RF modules
(operaing & 21.5-22 GHz & 24.125 GHZz) providing power
and communication informaion. Work a Nagoya University
indudes the manipulaing, sensing and assembling of nano-
systems. The NRC’'s seventeen institutes and operaing
budget of 651 million US ddlars peforms atota of 450 R& D
projects a yea. Nano-sd ence projects indude laser
fadbricaion method devd opment. Methods have been
deve oped to process shgpe-memory-dloys and piezodectric
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materids. Laser fabrication has been shown to precisdy form
these maerids without affecting the surrounding maerid
properties. Thaland appears to be carefully planning and
developing specific criticd basic technologies.  Nano-
technology is one area of expansion. A nano-technology
|aboratory equipment investment of .5 million US dollars was
recently made a CU. Scientific directions are tuned to the
natura assets of the country (eg. tropicd dimae and
agriculture focus) and world trends, this has led to work such
& sola energy nanosystems. R&D investment often is
focused on application-oriented work. The addition and
devel opment of micro-sensors for precision machining tools to
improve repeaability is an example of basic research
supporting commerci d gpplications. Sinceresearch is driven
by commercid applicaions, this may result in basic research
advances not published since a successful outcome of the
effort is based on the commercid redity achieved.

One example presented was the saving of goproximatdy 40
million dollars US in production cost as aresult of hard drive
head design devdopment. Defense rdaed interests indude
beng asmart technology buyer, adapting to new environments
& threats, and improving force projection abilities. Areas of
interest indude sensors for safety and battlefidd sensors.
Thaland while having a smal basic research investment is
highly geared towards devedoping scientific niches. Nano-
technology devdopment in Thaland appears to be high
priority area because of potentiad long-term commercid pay-
off and military applications.

Workshop: 2" workshop o next generation computer
science on nano-science and -technology; Sasagawa
Memorial Hall, Tokyo, February 14, 2002.

Research Organi zation for Information Science & T echnology
(RIST) is an independent organization under MEXT, and has
devel oped | arge-scd e pardld processing nework and system
software under collaboration with universities, nationd
institutes and industries.  Earth environmenta simulaors
usudly consists of super padld computers which are
composed with pardld connections of severd thousands of
CPU, and conduct | arge scd e computation by Finite Element
Method (FEM). T hese systems can’'t be essily extended into
nano-sca e reaction phenomenaof aoms or molecules due to
large di fference of computationa scde

Nano-technology science treats dusters of 1000 to 10 hillion
objects. As the conventiond andyticd method of molecular
dynamics (MD) can’t cope with it, a nove super pardld
cd culation method is under exploration.

The workshop induded 12 lectures and a pand discussion.
An invited spesker, Prof. Tomanek (Michigan Stete Univ.,
now avisiting professor of Seoul Nationa University in Korea
under support by ONR-IFO), showed an example of molecul a
cdculaion for carbon nano-tube (CNT). For example, one
super workstation took 4 morths for its result, and padld
connections of 150 CPUs orly 25 days. RIST is ganning to
precede computationd science activity with scientists of
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various fiedds in theworld. Fig 1 is adiagram of internationd
collaboration for R&D of nanotechnology computer-aided
enginegring (CAE). RIST (Jgoan), MSU (US), FhG and
NCCR (EU) are core members. T he following web page will
be established for announcements of ther adivities;
http://www.tokyo.rist.or.jp/index_j.html.

International Collaboration for R&D
of Nanotech CAE

o Theod

Eu T
FhG (GMD) 1S
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Since last yer many nanotechnology symposia, workshops
and seminars have been hdd in Jgpan as many as severd times
every week. Thelist of conferences participated is

Nikkei Internationd Symposium on Nanoscience and
Nanotechnology; Tokyo; November 16, 2001

AIST Internationa Symposium on Nanotechnol ogy;
T okyo; November 13 — 14, 2001

2001 JRCAT Sympodum on Atom Technology;
T okyo; December 11-12, 2001

1% Symposium on Nanotechnology Maerid and
Structuring Knowledge; T okyo; December 12, 2001
Nanotechnology Program on Nanofabrication and
Nanoscd e Measurement; T okyo; January 21, 2002
Forum on Synergy Effect of Specified Maerid

‘Companies «  Experiments °
‘n\“\.\ o Var TN
Manotech -
i products Switz ° .
SWCCR Science Tokyo; March 11 —12, 2002
Venturd IMS network (Miyazeki)
L ‘J_EF:EE' S - Simulation platform
=Tl & Middlewara
. e s+ System models & CAE
« Computer resqurce
Companles
CompLier resoUroe
ESyAIST

Fig.1 International Collaboration Plan

e K on erericed 1T AT

These upcoming conferences may beof intereg to you. Contadt usfor moredetailsor chedk our homepage a
http://www.nmjc.org/acard/ Conferencesin Bol dface are AFOSR/AOARD Supported.

Date Name Place

May 12-17, 02| 2002 IEEE World Congress on Computationd Intdligence Honolulu, HI

May 12-17, 02| CEC 2002, Congress on Evolutionary Computation Honolulu, HI

May 12-17, 02| IJCNN 2002, Internationd Joint Conference on Neurad Networks Honolulu, HI

May 12-17, 02| FUZZ-IEEE 2002, Internaiond Conference on Fuzzy Systems Honolulu, HI

May 12-17, 02| 1> Internationad Conference and School on Nanosca € Mol ecular M echanics Maui, HI

May 13-15, 02| The 35th CIRP Internationd Seminar on Manufacturing Systems (CIRP-ISM 'S 2002) Seoul, Korea

May 13-16, 02| Fifth AustrdiaJapan Symposium on Drug Design and Devd opment Nara, Japan

May 13-17, 02| 29th Internationd Conference Imaging Science (ICIS'02) T okyo, Japan

May 14-16, 02| The 16" Internationa W orkshop on Communications Quaity & Rediability (CQR Okinawa, Japan
2002)

May 15-17, 02| 4th Internaiond Symposium on High Performance Computing (ISHPC-IV) Kansa Science City,

Japan

May 15-17, 02] The Seventh World Congress on Biosensors (Biosensors-2002) Kyoto, Japan

May 15-17, 02| The 1™ International Symposium on Energetic Materials and ther Applications Tokyo, Japan
(ISEM 2002)

May 16-18, 02| 2002 Internationd CIRP Design Seminar Hong Kong, China

May 20-22, 02| ALTA 2002 Nickd/Cobdt-8 Perth, Austrdia

May 20-22, 02| Pardld CFD 2002, Internationa Conference on Computationad Fluid Dynamics Kansa Science City,

Japan

May 21-22, 02| The 17 Internationa Symposum of Environmentaly Compatible Propulsion System Tokyo, Japan
for Next-Generation Supersonic T ransport

May 22-24, 02| Internaiond Symposium on Pardld Architectures, Algorithms, and Networks Manila, Philippines

(I-SPAN '02)
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Date Name Place
May 22-24, 02| The Hrst Internationd Conference on Advanced Structurd Steds (ICASS 2002) T sukuba, Japan
May 22-24, 02| Internaiond Conference Computationa Mahematics and Modding (CMM 2002) Bangkok, Thaland
May 23-24, 02| ALTA 2002 Copper-7 Perth, Austrdia
May 26-31, 02| The 12th Internationa Offshore and Polar Engineering Conference (ISOPE-2002) Fukuoka, Japan
May 26-Jun 2, | 23" Internationa Symposium on Space T echnology and Science Matsue, Jgpan
02
May 27-31, 02| International Congress on L aser Advanced Materials Processing (L AMP 2002) Osaka, Japan
May 27-31, 02| The 15" Internaiona Conference on Plasma Surface Interactions in Controlled Fusion | Gifu, Japan

Devices (PSI-15)
May 28-Jun 1, | Internaiond Joint Conference on the Applications of Ferrod ectrics 2002 Nara, Jgpan
02
May 29-31, 02| IFIP WG9.4 Conference on ICTs& Devdopment: New Opportunities, Perspectives, & | Bangdore, India
Chdlenges
May 30-31, 02| 19th Sensors, Micromachines, and Application Sysems Kyoto, Japan
(The officd languages of the symposium are Japanese and English)
Jun 2-6, 02 8" International Conference on Functional Mapping of theHuman Brain Sendai, Jgpan
Jun 4-6, 02 3rd Workshop on Physicd Chemistry of Wet Etching of Silicon Nara, Jgpan
Jun 5-8, 02 Mechanics & Materidsin Design 4" Internationa Conference Nagoya, Japan
Jun 10-11, 02 [ 2" International Workshop on Functional MRI (Principles, Acquistion and Dageon, Korea
Analysis)
Jun 10-13, 02 | Eighth Internationd Meeting on DNA Based Computers (DNAS8) Hokkado, Jgpan
Jun 10-14, 02 | The 4" World Congress on Intdlligent Control and Automation (WCICA'02) Shangha, China
Jun 16-19, 02 | 1st Internaiond Conference on Control and Automations (ICCA '02) Xiamen, China
Jun 17-18, 02 | Internationa Conference on Artificid Intdligence in Engineering and T echnol ogy Kota Kinabdu, Mdaysia
Jun 19-25, 02 | The 6th Internationd Competitionsand Conferences (RoboCup-2002) Fukuoka, Jgpan and
Busan, S Korea
Jun 20-21, 02 | Nanophysics& Nanotechnology Hanoi, Vienam
Jun 23-27, 02 | Defense Applicationsfor Signal Processing (DASP2002) Addaide, Australia
Jun 25-27, 02 | Internaiona Symposium on Distributed Autonomous Robatic Sygems (DARS 02) Fukuoka, Japan
Jun 26-28, 02 | The 1% Asian Conference on Photobiol ogy Hyogo, Japan
Jun 27-28, 02 | Internationa W orkshop on Femtosecond T echnology (FST 2002) T sukuba, Jgpan
Jun 29-dul 5, | Internationad Conference on Science and T echnology of Synthetic Meds (ICSM 2002) | Shanghal, China
02
Jun 30-Jul 5, | Second Internationa Conference on Porphyrins and Pthd ocyanines (ICPP-2) Kyoto, Japan
02
Jul 1-5, 02 The9" Internationd Symposium on the Genetics of Industrid Microorganisms Korea
(GIM-2002)
Jul 1-6, 02 38th IUPAC Congress -Frontiers in Chemistry, World Chemistry Congress, Brisbane, Austrdia
incorporating 9th Asian Chemistry Congress, AIMECSO1
Jul 2-5, 02 8th Asia Pacific Conference of Internationd Astro-Union T okyo, Japan
Jul 3-5, 02 FPD Manufacturing T echnology Expo (FINET ECH JAPAN) T okyo, Japan
Jul 7-12, 02 IUPAC World Polymer Congress 2002 - 39" Internationd Symposium on Bejing, China
M acromol ecules
Jul 8-12, 02 5th Asia Pacific Conference on Control and M easurement Lijiang, China
Jul 8-12, 02 The 2" Internaiond Conference on Computationd Fluid Dynamics Sydney, Austrdia
Jul 8-12, 02 7" OptoH ectronics and Communi cations Conference (OECC 2002) Y okohama, Japan
Jul 813,02 | US-Korea Conferenceon Scence, Technology, and Entrepreneurship-2002 Seoul, Korea
(UK C-2002)
Jul 9-12, 02 2002 Western Pacific Geophysics Meeting Wedlington, New Zedand
Jul 10-12, 02 [ The 9" Internationad Workshop on ActiveMatrix Liquid-Crysta Displays T okyo, Japan
Jul 10-12, 02 | Geometric Modding and Processing 2002 (GMP 2002) Saitama, Japan
Jul 14-18, 02 | The Fourth Internationa Conference on Matrix Anaytic Methods in Stochastic Modd's | Addade, Austrdia
Jul 14-19, 02 [ 14™ Internationa Conference on Organic Synthesis (ICOS-14) Christchurch,
New Zed and
Jul 15-17, 02 | 2002 Jgpan-USA Symposium on Flexible Automation Hiroshima, Japan
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Jul 15-19, 02 | The Internationd Congress on Plasma Physcs (ICPP 2002) Sydney, Austrdia

Jul 16-19, 02 | The 2002 Internationa Technicd Conference on Circuits/Systems Camputers and Phuket, Thailand
Communications (ITC-CSCC 2002)

Jul 16-19, 02 | Internationd Conference on Smart Materids, Structures, and Systems Bangdore, India

Jul 16-19, 02 | Inter-Opto '02 Chiba, Jgpan

Jul 21-25, 02 | Internationa Conference on Opticd Internet (COIN) and Topicd Meeting on Phaonics| Chgu Island, Korea
in Switching (PS)

Jul 21-26, 02 | Twenty-ninth International Symposium on Combugion Sapporo, Japan

Jul 21-26, 02 | 8th Internationa Conference on New Diamond Science and Technology (ICNDST-8) | Mdbourne, Austrdia

Jul 21-26, 02 | World Congress on Partice T echnology 4 Sydney, Austrdia

Jul 22-24, 02 | Paci fic Rim Workshop on T ransducers and Micro/Nano T echnol ogies Xiamen, China

Jul 22-24,02 [ 2" Asian Conferenceon Vision (ACV 2002) Gyeongju, Korea

Jul 22-25, 02 | World Space Environment Forum (W SE- 2002) Addade Austrdia

Jul 22-26, 02 | 7" Internationd Conference on the Structure of Surfaces New Castle, Austrdia

Aug 4-9, 02 14th Internationad Conference on Photochemicd Conversion and Storage of Solar Sapporo, Japan
Energy (IPS-14)

Aug 5-15, 02 | New Directions in Dynamicd Sygems 2002 (ICM 2002 Satdlite Conference) Kyoto, Japan

Aug 11-14, 02 | Internaiond Conference on Micro & Nano Sysems (ICMNS 2002) Kunming, China

Aug 12-15, 02 | AsiaSPM1 & Tape Symposium on Nanotechnol ogy Tapea, Tawan

Aug 13-18, 02 | 2002 Internationa Conference on Physics and Chemistry of Molecular and Oxide Hsinchu, Tawan
Superconductors

Aug 15-17, 02 | The 8th Annud Internaiond on Computing and Combinatorics Conference Singgpore
(COCOON)

Aug 16-18, 02 | 2nd Internationd Conference on Imaging and Graphics Hefsi, China

Aug 16-18, 02 | Symposium on Stochastics and Applications (SSA)-An ICM-2002 Saellite Conference | Singgpore

Aug 16-19, 02 | Internationd Conference on Quantum T ransport and Quantum Conference T okyo, Japan
(Locdization 2002)

Aug 17-18, 02 | Rescue Robot Contest Os&ka, Jgpan

Aug 18-22, 02 | AusBiotech 2002, Nationd Conference Mdbourne, Austrdia

Aug 18-22, 02 | Seventh Pacific Rim Internationd Conference on Artificid Intdligence T okyo, Japan

Aug 19-23, 02 | T he 6th Internationa Conference on Motion and Vibration Control (MOVIC2002) Saitama, Japan

Aug 20-23, 02 | 11" Seoul Internationd Symposium on the Physics of Semiconductors and Chgu, Korea
Applications

Aug 20-27, 02 | The 23" Internationa Conference on Low T emperature Physics Hiroshima, Jgpan

Aug 20-28, 02 | ICM-2002 & Satellite Conferences for ICM 2002 Bejing, China

Aug 21-23, 02 | T he 4th Jgpan-Korea Conference on Ferrod ectri ¢s Osaka, Jgpan

Aug 21-23, 02 | The Second Internationad Conference on Advances in Structurd Engineering and Pusan, Korea
Mechanics (ASEM'02)

Aug 22-26, 02 | Internationd W orkshop on Phota onization 2002 (IWP2002) Hyogo, Japan

Aug 24-27, 02 | Internationa Conference on Experimenta and Computationd Mechanicsin Dunhuang, China
Enginesaring

Aug 26-28, 02 | T he Eighth Internationa Symposium on Magnetic Bearings Mito, Japan

Aug 26-29, 02 | The 10th Internationa Symposium on Flow Visudizaion (ISFV10) Kyoto, Japan

Aug 27-28, 02 | Asia Padifi c Magnetic Recording Conference 2002 Singapore

Sep 1-6, 02 The 13th Internationd Conference on lon Beam Modification of Maerids (IBNN2002) | Kobe, Japan

Sep 2-4, 02 The 7th Asian Symposium on Information Display (ASID '02) Singgpore

Sep 3-6, 02 Opticd Technology and Image Processing for Fluids and Sdids Diagnostics Bdjing, China

Sep 3-6, 02 The |EEE 5th Internationd Conference on Intdligent Transport Sysems Singgpore

Sep 4-6, 02 2002 Internationad Conference on Simulaion of Semiconductor Processes and Devices | Kobe, Jgpan
(SISPAD2002)

Sep 8-13, 02 | 8" Internationad Conference on Quasicrystas (ICQ8) Bangdore, India

Sep 10-12, 02 | 9th IEEE Internationd Conference on Mechatroni cs and Machine Vision in Practice Chiang Mai, Thaland
2002

Sep 10-14, 02 | The Internationd Conference of Polycrystd line Semiconductors 2002 Nara, Japan

Sep 11-14, 02 | 8th Internationa W orkshop on Shock T ube T echnol ogy Bangdore, India
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Sep 16-18, 02 | The 10" Japan-U.S. Conference on Composite Maerids Cdifornia, USA
Sep 16-19, 02 | 4" Internationd Symposium on Humidty and Maisture (ISHM 2002) Tapd, Tawan
Sep 17-20, 02 | 2002 Internationd Conference on Solid State Device and Materid s (SSDM 2002) Nagoya, Jgpan
Sep 17-20, 02 | TheThird Asian Pecific Laser Symposium (APSL2002) Osaka, Jgpan
Sep 18-20, 02 | 11™ Internationa Plastic Optica Fibers Conference 2002 (POF 2002) Tokyo, Japan
Sep 22-25, 02 | 6" Internationad Symposium on Optica Storage (1ISOS2002) Wukan, China
Sep 23-27,02 | The 10" International Conference on Environmental Ergonomics (ICEE 2002) Fukuoka, Japan
Sep 25-26, 02 | Research and Devdopment in IT 2002 (CoRDIT 2002) Kdanalaya Mdaysia
Sep 25-27, 02 | Mineds Engineering 2002 Path, Austrdia
Sep 25-27, 02 | The 4th Asian Control Conference Singgpore
Sep 25-27, 02 | 8th Internaiond Conference on Virtud Systems and Multimedia (VSMM 2002) Gyeongju, Korea
Sep 25-28, 02 | Internationd Conference on Structurd Integrity and Fracture (SIF 2002) Path, Austrdia
Sep 29-Oct 3, | 6" Internationad Conference on Mechat ronics T echnology Kitakyushu, Japan
02
Sep 30-Oct 4, | 3rd AsiaPaci fic Surface Interface Andysis Conference (APSIAC'02) T okyo, Japan
02
Oct 6-10, 02 | IEEE/PES T ransmission and Distribution Conference and Exhibition 2002: AsiaPacific | Yokohama, Japan
Oct 9-11, 02 | JSASS 16th International Sessionsin 40th Aircraft Symposum Yokohama, Japan
Oct 10-11, 02 | 24th Internationd Symposium on Dry Process (DPS2002) T okyo, Japan
Oct 14-18, 02 | Photonics Asia Shanghal, China
Oct 14-18, 02 | 2nd AsiaPecific Opticd and Wird ess Communications (APOC2002) Shangha, China
Oct 15-17, 02 | 11th Internationd Symposium on Semiconductor M anufacturing (ISSM 2002) T okyo, Japan
Oct 15-18, 02 | The 10" SME Materids and Processing Conference (M& P 2002) Honolulu, Hawaii
Oct 20-23, 02 | IEEE Internationd Symposium on Micromechatronics and Human Science Nagoya, Jgpan

(MHS 2002)
Oct 21-23, 02 | Asian Symposium on Biomedicd Optics and Photomedicine Sapporo, Japan
Oct 21-24, 02 | AsiaTrib 2002 Internationa Conference Chgu, Korea
Oct 21-25, 02 | The4" Internationa Sympasium on Cortrol of Semiconductor Interfaces (ISCSI-4) Karuizawa, Jgpan
Oct 23-25, 02 | 7" IEEE/IEICE Internationa Symposium on High Assurance Systems Engineering Tokyo, Japan
(HASE 2002)
Oct 23-27, 02 | Third Internationd AsiaPaci fic Symposium on Remote Sensing of the Atmosphere, Hangzhou, China
Ocean, Environment, and Space
Oct 27-Nov 1, | The Seventh Internaiond Conference on Technology of Plasticity Y okohama, Jgpan
02
Oct 28-31, 02 | The 17th IEEE Region 10 Internationa Conference on Computers, Communi cations, Bejing, China
Control and Power Enginegring (IEEE TENCON'02)
Oct 28-Nov 2, | Internationa Symposium on Bio-T race Elements 2002 (BIT REL2002) Y amanashi, Japan
02
Oct 29-31, 02 | Smdl EngineT echnology Conference (SETC) Kyoto, Japan
Oct 29-31, 02 | WHO, EMF Biologicd Effects and Standards Harmoni zation Medting China
Oct 30-Nov 1, | 3 Internationa Conference on Optics-photonics Design & Fabrication (ODF 2002) T okyo, Japan
02
Nov 3-7, 02 The Sxth Internaiond Symposium onMicro Totd Andysis Sydem Nara, Jgpan
Nov 4-7, 02 Paci fic Rim Radio Frequency Radigion Conference Phuket, Thaland
Nov 5-8, 02 Internationd T opicd Meeting on Microwave Photonics (MWP 2002) Hyogo, Japan
Nov 6-8, 02 Internationd Symposium on Cyber Worlds: T heories and Practices Tokyo, Japan
Nov 6-8, 02 2002 Internationd Microprocesses and Nano-T echnology Conference (MNC2002) Tokyo, Japan
Nov 9-22, 02 | 2002 Asia-Peci fic Microwave Conference (APM C2002) Kyoto, Japan
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Nov 11-13, 02 | Hdi Japan 2002 AHS Internationd Megting on Advanced Rotorcraft Technology and | Utsunomiya, Japan
Life Saving Activities

Nov 12-14, 02 | The 3" Internationd Symposium on Advanced Science Research: Advances in the| Ibaraki, Japan
Physics of f-dectron Systems

Nov 12-15, 02 | Internaiond Symposium on Alcohol Fuds (ISAF XIV) Phuket, Thailand

Nov 17-20, 02 | The 8" Pacific Rim Biotechnology Conference Auckland, New Zed and

Nov 18-22, 02 | 9th International Conference on Neural Information Processing (I CONIP02) Singapore

Nov 18-22, 02 | 4th Asia-Pacifi c Conference on Simulated Evolution and Learning Singgpore

Nov 18-22, 02 | Internationd Conference on Fuzzy Systemsand Knowledge Discovery Singapore

Nov 19-22,02 | 2002 AsiaPaci fic Microwave Conference (APMC 2002) Kyoto, Japan

Nov 24-28, 02 | First Internationd Conference on Information T echnology Applications (ICITA 2002) | Bahurst, Austrdia

Nov 26-28, 02 | 2002 Interim Internationa Symposium on Antennas and Propagation (ISAP i-02) Y okosuka, Japan

Nov 27-29, 02 | Seventh Internationd Conference on Manufacturing Bangkok, Thaland

Dec 2-3, 02 Third Australian Conference on Laser Diagnastics in Fluid Mechanics and Brisbane, Australia
Combustion

Dec 2-5, 02 IUPAC Polymer Conference on the Mission and Challenges of Polymer Science and Kyoto, Japan
T echnology (IUPAC-PC 2002)

Dec 2-6, 02 The Sxth AsiaPacific Symposium on Engineering Plasticity and its Applications Sydney, Austrdia

Dec 2-6, 02 The 15th Austrdian Joint Conference on Artificid Intdligence (Al'02) Canberra, Austrdia

Dec 4-7, 02 5" AsaPacific Conference on Medicd and Biologicd Enginearing Singapore

Dec 5-6, 02 Future of Artificial Intdligence Maebashi, Jepan

Dec 9-12, 02 | The 2002 IEEE International Conference on Data Mining (ICDM’02) Maebashi, Jgpan

Dec 10-12, 02 | The 5th Internationd Conference on Nano-Molecular Electroni cs (ICNME2002) Kobe, Japan

Dec 11-13, 02 | IAPR Workshop on Machine Vision Applications (MVA2002) Nara, Japan

Dec 13-15, 02 | US-Jgpan Workshop on Future Al Isuzu, Japan

Dec 15-18, 02 | 8th Asian Conference on Solid State lonic's Langkawi, Mdaysia

Dec 15-18, 02 | Intdligent Systemsand Applications ISA 2002 Shangha, China

Dec 16-19, 02 | 6th Internationd Conference/Exhibition on High Performance Computing Bangdore, India
(HPC-Asia 2002)

Jan 13-15, 03 | 1st Internationd Symposium on Information T echnology in Engineering Sydney, Austrdia

Jan 21-24,03 | Topical Workshop on Heterostructure Microdectronics (TWHM'03) Okinawa, Jgpan

Apr 6-10, 03 | Internationd Conference on Acoustics, Speech and Signd Processing (ICASSP) Hong Kong, China

May 12-16, 03| Shape Modding International 2003 (SM1 2003) Seoul, Korea

May 19-22, 03| SAE "Spring" Fuds & Lubricants Megting Y okohama, Japan

May 19-23, 03| The 4th International Conference on Intdligent Processing and Manufacturing o | Sendai, Jgpan
Materials (IPMM'03)

May 28-30, 03] Third Internaiond Conference on Faigue of Composites (ICFC 3) Kyoto, Japan

Jun 25-27, 03 | Third Internationa Symposum onT urbulence and Shear Flow Phenomena Senda, Japan

Jul 7-11, 03 5" Internationa Congress on Industrid and Applied Mathematics Sydney, Austrdia

Jul 20-25, 03 | The 24th Internaionad Symposium on Shock Waves Bdjing, China
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