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Lee, Ting-Kuo
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Chan,Chi Keung
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Chia-seng Chang
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Chen,Yang Yuan

B4 35
Cheng,Hai Yang

A
Cheunq,Chi-Yee

I

RCE
Hu,Chin Kun

EL v BN R QXL
Distinguished Research
Fellow & Director/
Superconductivity and

Magnetism

FEAET R BEARER
Distinguished Research
Fellow/ High temperature
superconductivity

iR A BRI ki
Research Fellow & Deputy
Director/ Theoretical physics

By R R rE A g
B

Research Fellow/ Firing in
Neural Net

Py Rl e tEz it g
Research Fellow/ Surface
physics and chemistry

Fr Rl MR
Research Fellow/ Low
temperature physics

FLERl R FERRE
Research Fellow/ Particle
Physics Phenomenology

FrRl P B
Research Fellow/ Medium
and High Energy Physics

LSRN WA ok A
Research Fellow/ Statistical
physics
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2789-6725
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2789-6768
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2789-6788

P609
2789-6720
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Please see page 29.
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Please see page 28.

XA 37 F

Please see page 37.

X8 46 |

Please see page 46.
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Please see page 26.
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Please see page 27.
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Please see page 36.

¥R 36 F

Please see page 36.

XA 46 F

Please see page 46.
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Lee,Shih Chang
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Leung, Kwan-Tai

% ot
Hsiang-nan Li

X 3%
Kin-Wang Ng

M

BRI H
Teng, Ping-Kun

Tseng,Chung-Yi

iRl e
Research Fellow/ Surface

science

N WA Vel o S
#

Research Fellow/ Electron
transport properties of
ferromagnetic materials

R WA R U A
Research Fellow/ Particle
physics

R WS S CR ik a
Bogz bizt4 8

Research Fellow/ Statistical
mechanics of
non-equilibrium phase
transitions and critical
phenomena

Py Rl kg I 4 H
Research Fellow/
Perturbative Quantum
Chromodynamics

FrRI kI X2 HEE
W

Research Fellow/ Particle
astrophysics and cosmology

Py il pd ez e
Research Fellow/ Nuclear &
Particle Physics

SR WA IR SRS
Research Fellow/ Physics of

Granular Materials

SRl VAR & 3
Research Fellow/

P608
2789-6764

P516
2789-6707

P704
2789-6706

P607
2789-6780

P708
2789-6726

P702
2789-6702

415
2789-6792

339
2789-6770

303
2789-6748
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Wong,Henry Tsz
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Hou,Suen

Atmospheric Radiation and
Remote Sensing

Fr Rl 2HRF PR
Research Fellow/ Theoretical
Nuclear Physics

PRI ARERYE
Research Fellow/
Superconducting phenomena

Py Rl FHhz:2Eeh
Research Fellow/ Field
Theories, Cosmology

PR ehHEsET g
Research Fellow/ Application
Research of Synchrotron

Radiation

Fr Rl AP i%“c
ERREE I e SN =3 i 1B
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Research Fellow/ Biophysics,
Biophotonics,
Nanobiotechnology,
Micro/nanofluidics, Liquid
Crystals

FE R A HARHT S B

Fir
Research Fellow/ Transport
Properties of Nano-Materials

iRl P 3R X2 P

T

=

Research Fellow/ Neutrino
Physics and Astrophysics

BT Rl F%kB w2
Associate Research Fellow/
High Energy Physics

410
2789-6795

P413
2789-6785

P705
2789-6783

P605
2789-6721

P612
2789-6761

P604
2789-6766

P714
2789-6789

P717
2789-6703
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Shang-Fan Lee
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Simon C. Lin
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BAL R 3 B RS
%

Associate Research Fellow/
Quatum Phenomenon in
Metallic Thin Films and
Nano-Structures

AR PR
Associate Research Fellow/
Grid Computing

BIFET Rl Ewe i L
Associate Research Fellow/
Films and Surface Physics

BRI AeE ERS
LIRS R e L A

Associate Research Fellow/
Accelerator based atomic
physics and materials
characterization

BAELRI §atibm
Associate Research Fellow/
Quark Nuclear Physics

BFELTR Ao g
Associate Research Fellow/
Surface Science

PFETRFE SRR E/
RS PERE B RE
Associate Research Fellow/
High Energy ; Particle Physics;
Phenomenology; Dark Matter,
etc

N V3 SR F"
Assistant Research Fellow/
Experimental Soft Condensed
Matter Physics

P412
2789-6767

P713
2789-6709

P601
2789-6723

P416
2789-6769

406
2789-6794

P417
2789-6711

P703
2789-6705

P333
2789-6763
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Please see page 28.
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Please see page 37.
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Juan,Wen-Tau

Chen ,Yeng-Long
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Kuo,Hong-Shi

* 13-
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Lee ,Wei-Li

Wang, Song
Ming

2P s

Tsai ,Jih-Chiang
(6

“ET Rl BREERT PR
T

Assistant Research Fellow/
charge and orbital ordering in
transition metal oxides

pE g Rl AR 5%
Assistant Research Fellow/
Experimental Polymer Physics

SR R
Assistant Research Fellow/
Polymer physics

By Rl RSl g e
B

Assistant Research Fellow/
Preparation and
Characterization of
Single-Atom Tip

By R AT @
ﬁ%%?'l“i

Assistant Research Fellow/
Transport properties in novel
magnetic materials

PR WA SRS L
Assistant Research Fellow/
particle physics

LY W B IR A | -
4

Assistant Research Fellow/
Experiments on Complex
Systems and Fluids

P407
2789-6765

304
2789-6759

331
2789-6747

P406
2789-6737

P606
2789-6700

R414
2789-6793

426
2-2789-6729
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T RE
Senior Research Scientist/ High
energy experiment, Radiation
hard electronics,
opto-electronics, optical

i FFBIBEFI f AL - WAL P405 029 F
Shiue,Jessie WL 2789-6762 Please see page 29.

Associate Research Scientist/
Nanomaterials, mechanical

properties
LY FERIEEIR &R P P418 #*37TF
Guo-Ching Jon 7® ~ 4eig B3 Associate 2789-6787 Please see page 37.

Research Scientist / Experiment
nuclear physics, Accelerator
physics


http://www.phys.sinica.edu.tw/people/user.php?id_key=56
http://www.phys.sinica.edu.tw/people/user.php?id_key=56
http://www.phys.sinica.edu.tw/people/user.php?id_key=56
http://www.phys.sinica.edu.tw/people/user.php?id_key=62
http://www.phys.sinica.edu.tw/people/user.php?id_key=62
http://www.phys.sinica.edu.tw/people/user.php?id_key=62
http://www.phys.sinica.edu.tw/people/user.php?id_key=65
http://www.phys.sinica.edu.tw/people/user.php?id_key=65
http://www.phys.sinica.edu.tw/people/user.php?id_key=65

Joint Appointment Faculty

I E

Yuh Ying L. Wang
Research Fellow
Hemodynamics.

i

Bao-Shi Shiau

Research Fellow
bsshiau@gate.sinica.edu.tw

Wind Engineering, Environmental

Engineering in Ocean and Atmosphere.

BEP

Ching-Ming Wei

Research Fellow
cmw@phys.sinica.edu.tw

Surface Science, Kikuchi Electron
Holography, Ab initio Total Energy
Calculations.

R 5%

Cheng-Hsuan Chen
Research Fellow
chchen35@ccms.ntu.edu.tw
Condensed Matter Physics

[ 2

Tsu-Yi Fu

Asssociate Research Fellow
phtifu@phy03.phy.ntnu.edu.tw
Surface Physics Surface Atomic

Dynamics Atom Resolved Microscope

S
Cheng-Wei Chiang
Assitant Research Fellow
chengwei@phy.ncu.edu.tw
Particle Physics Theory,
High Energy Physics,

Chia-Ching Chang

Associate Research Fellow
Ccchang01@faculty.nctu.edu.tw
Protein Folding, Molecular
Biophysics, Bio-nanochnology ~
Bio-informatics and Computational
Biophysics

AR %

Fu-Rong Chen
Research Fellow
frchen@ess.nthu.edu.tw

T

M

Hsuan-Yi Chen

Asssociate Research Fellow
hschen@phy.ncu.edu.tw

Soft Condensed Matter, Statistical
Physics

3P

Ming-Chya Wu

Assitant Research Fellow
mcwu@phys.sinica.edu.tw
Statistical Physics,

Time Series Analysis,
Biophysics
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Adjunct Faculty

¥ RAG

Yeong-Der Yao
phyao@gate.sinica.edu.tw

Condensed Matter Physics, Magnetism,
Low Temperature Physics,
Super-conductivity, Electrical Optics,
Thin Films, and Nanosize Structures and
Their Physical Properties.

Lai-Chen Chien
chienlc@phys.sinica.edu.tw
Computational Fluid Physics,
Microgravity Fluid Dynamics,
Space Material Processing.

[N

Tung-Min Ho

Itho@gate.sinica.edu.tw
Semiconductor Physics, Impurities and
Defects in Crystals, Infrared
Spectroscopy.

W =

Robert R. Hwang
phhwang@ccvax.sinica.edu.tw
Vortex Dynamics, Turbulent Diffusion
Processes, Fluid Dynamics,

Wave Mechanics.

HwEE

Erh Kang Lin
phibmg@ccvax.sinica.edu.tw

Nuclear Reaction at Low Energy, Decay
Scheme Study, Atomic lonization,
Nuclear Technology and Application.

¥R #7
Thomas T. S. Kuo

kuo@phys.sinica.edu.tw
Nuclear Physics.

HZ A

Wan-Sun Tse

Tse@phys.sinica.edu.tw

Raman and Infrared Spectroscopy, Laser
and Nonlinear Crystals.

a

ERER
Chang-Wan Wang
cwwang@phys.sinica.edu.tw
Experimental Nuclear Physics,
lon Beam Applications.

ERd: g

Wei Kung Wang
wkwang@phys.sinica.edu.tw
Hemodynamics, Foundation of Chinese
Medicine, Effects of E-M Field to the
Body.

1 =R

Wai-Bong Yeung
phwyeung@ccvax.sinica.edu.tw
Elementary Particle Physics, Field
Theory, Theory of Gravitation,
Physics of Ferrofluid.

VLA 2R
Hai-Pang Chiang
hpchaing@mail.ntou.edu.tw



Visiting Scholars and Postdoctoral Research Associates

Yang Hwan Ahn
Albert M.,Chang

* Huang-wei Chang

*Yeo Yie Chang
Yuan-Chih Chang
Tien-Chih Chang
Kuo-Chi Chen
Chi-Liang Chen
Horng-Shyang Chen
Nan-yow Chen
Ta-Kun Chen
Tsung-Yu Chen
Yen-Chu Chen

* Yen-Sheng Chen

* Yong-Zhong Chen
Yu-Chun Chen

* Wei Chen

* Yuan Tsung Chen
Li-Jing Cheng
Cheng-Shiang Chiang
Chung-Pin Chou
Ming-Chiang Chung
Kuo-Yuan Chung
Muhammed Deniz
Chung-Li Dong
Chung-Kai Fang

* Noboru Fukushima

* Zhyrair Gevorgian
Shura Hayryan
I-Lin Ho
Yu-Kuo Hsiao
Hua-Yi Hsu
Jyh-You Hsu
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CRED

Ming-Hua Hsu
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GENERAL INTRODUCTION

The Institute of Physics was founded in Shanghai in 1928 and was reestablished in
Taiwan in 1962, with Dr. Ta-You Wu as its first Director. The succeeding Directors of
the Institute were: Dr. W. N. Wang (1976-1977), Dr. E. K. Lin (1977-1989), Dr. L. T.
Ho (acting, 1989-1990), Dr. T. T. Tsong (1990-1999), Dr. Y. D. Yao (acting,
1999-2002), Dr. Maw-Kuen Wu (2002-2004), Dr. S. P. Li(acting, 2004-2006), and Dr.
Maw-Kuen Wu(2006—present). In 1966, the Institute, together with the National
Tsing-Hua University and the National Taiwan University, co-organized the Physics
Research Center, under the auspices of the National Science Council, in order to
promote physics research in Taiwan. In 1970, an interdisciplinary research program
for atmospheric science and fluid mechanics was initiated in the Institute of Physics,
and later a similar program for biophysical research in 1975. During the First
Five-Year Plan (1981-1985) of the Academia Sinica, the original two-story Physics
Building was replaced by a four-story building at the same site in April, 1983. The
Institute's scope of research was then further expanded to include theoretical physics,
covering mainly field theory and particle physics, nuclear physics, and statistical and
computational physics.  Since the beginning of the Second Five-Year Plan
(1986-1991), the Institute has continued to grow, both in research staff and facilities.
To meet the demands of rapidly growing research activities in the Institute, a new
ten-story building immediately adjacent to the original building was completed in
1999. The Physics Building is named the "Ta-You Hall" to commemorate its first
director, who passed away on March 4, 2000.

At present, the Institute has more than 40 research staffs: 2 distinguished research
fellows, 23 research fellows, 8 associate research fellows, 8 assistant research fellows,
1 senior research scientist, and 2 associate research scientists. The Institute also
maintains 450 temporary employees, which include visiting scholars, postdoctoral
research associates, as well as research assistants and graduate students. Current
research areas can be grouped into three main categories: Nanoscience, Complexity,
Medium and High Energy Physics. Specific interests are in the areas of particle
physics and cosmology, experimental high-energy physics, nuclear physics,
condensed-matter and surface physics, statistical and computational physics,
biophysics, as well as fluid mechanics and nonlinear physics. The Institute of Physics
is expected to play an increasingly important role in the development of physics and

technology in Taiwan.
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The Institute of Physics Logo

The logo for the Institute of Physics was the winning design from a logo submission
contest held by the Institute. It was an idea born on April 15, 2003 by Dr. Chia-seng
Chang, an Institute Fellow, with the following spirit in mind:

The letters [.O.P are drawn with the additive primary colors blue, green, and red, and
they are placed in such a way that one can depict G > ¢ » h » k, the 4 fundamental
constants which represent classical mechanics, electromagnetism, quantum mechanics,
and statistical mechanics. With further imagination, one can conceive the number
1928 from the design, which is the year the IOP was founded.

13



Nanoscience Research Group

Nanoscience and nanotechnology have become the major research focus in the
Institute. We have already built up our capabilities and expertise during the past few
years. To further enhance our research strength we have decided that all our efforts
and interests will be grouping into the following categories:

(1) Development of state-of-the-art research tools for nano-science

(i1) Study on transport and thermodynamic properties in nanostructured materials

(i11) Manipulation and control of single atom and single molecules

(iv) Theoretical modeling and simulations of nano-system

The followings are the research groups that involve in nanoscience researches and

summaries of their research activities:
. Surface Physics and Nanoscale Microscopy

This research group includes five faculty members and two joint appointment
faculty members and routinely maintains a size of around 50 researchers comprised
of visiting scholars, post-doctors, assistants, and students. We have established
several major research tools such as scanning tunneling microscopy (STM), atomic
force microscopy (AFM), field ion microscopy (FIM), transmission electron
microscopy (TEM), Phase-plate TEM, low-energy -electron point projection
microscope (LEEPPM), photoemission electron microscopy (PEEM), low energy
electron diffraction (LEED), Auger spectroscopy (AES), x-ray microscopy and etc.
In past years, our focus has been on studying surface dynamics, film growth
mechanisms, principles of atomic manipulation, quantum phenomena associated
with low dimensionality, and microscopic instrumentations. In next five years, we
plan to make progress in investigating the site-specific and shape-related properties
of nanoscale objects with atom-resolvable STM; analyzing the real-time correlation
between the functionality of a quantum dot or quantum wire and its structure with
the TEM/STM combined system; designing quantum phenomena laboratory at the
atomic scale with ultra-low temperature STM equipped with superconducting
magnet; developing new microscopic techniques based on single-atom electron
sources or single-atom ion sources; developing new electron microscopic techniques,
such as phase-plate and wet-cell, for biological imaging; improving the resolution of
x-ray radiology to nanometer scale; and modeling nanomaterials with calculations
and simulations. Some past research accomplishments are summarized in the

following:

14



® We have reported an in situ method that combines several manipulating and
tailoring techniques, which include a precise control of both inner and outer
diameters of a MWNT, reinsertion of an extracted MWNT rod to its casing,
transfer of a nanoparticle from one tube to another, and induction of a tailored
tube into mechanical resonance. We have also constructed, using these
techniques, a balance with ultimate mass resolution of a Ag atom. (Small 4,
(2008) 2195)
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Transmission electron micrographs showing the application of a peeled MWNT as a
nanobalance. a, A three-wall MWNT with an outer diameter of 6 nm after extraction
process. b, This tube with the attachment of a Ag particle of 3 nm in diameter. c, The tube
with the Ag particle driven into resonance. d, Shift in resonance frequency measured

between the tube with and without the Ag particle.

® We have demonstrated that an Iridium covered W(111) single-atom tip can be a good
field emitter for helium, hydrogen, oxygen, and argon gas ion sources. The brightness of
these gas field ion sources (GFISs) is at least one order of magnitude better than that of
liquid-metal ion sources used in current commercial focused ion beam (FIB) systems.
The measured ion current stability and the lifetime of these GFISs are also good enough
for applications in FIB systems. (Appl. Phys. Lett. 92, (2008) 063106)

® We have successfully fabricated a gold Fresnel zone plates (FZPs) and yielded
unprecedented resolution levels in hard-x-ray microscopy. Tests performed on a

variety of specimens with 8-10 keV photons demonstrated a first-order lateral
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resolution below 40 nm based on the Rayleigh criterion. (Appl. Phys. Lett. 92,
(2008) 103119)

N

5

Zernike contrast image of a 180nm-thick Siemens star test pattern with 30-nm

minimum separation at the center

® We have observed that the work function of the thin film can be precisely
measured with high order Gundlach oscillation in scanning tunneling spectroscopy.
(Phys. Rev. Lett. 99, (2007) 216103)
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(a) Average dZ/dV-V spectra of the Ag and Au regions. Distinct peaks marked by numbers are

-

Gundlach oscillations. Inset: STM image of submonolayer Ag film grown on the Au(111) surface.
(b) Average dZ/dV-V  spectra of the Ag and Au regions. Inset: STM image of the submonolayer
Ag film grown on the Cu(111) surface.

® We have demonstrated an astigmatic detection system, constructed with a modified

digital-versatile-disk (DVD) optical head, can achieve simultaneous measurement of a

16



linear displacement and two-dimensional tilt angles with a high sensitivity. No other
techniques have been demonstrated to achieve such kind of simultaneous measurement of
multi-dimensional motions in real time. An atomic force microscope, using our detection
system to sense the deflection of microfabriacted cantilevers, can resolve single atomic
steps on graphite surfaces with the noise level less than 0.04 nm in the topographic
images. This astigmatic detection system can even detect mechanical resonances due to
thermal vibrations of microfabricated cantilevers. (Appl. Phys. Lett. 91, (2007)
221908)

Homemade atomic force microscope using DVD optical head as detection system

I1. Nanomaterial and low temperature physics

The nanomaterial and low temperature physics research group was established
in 1989. It involves two full-time faculty members and maintains a size of around 20
researchers comprised of visiting scholars, post-doctors, assistants, and students.
Our research interests include phenomena that associated with strongly correlated
electron systems such as heavy fermion physics, Kondo effect and high temperature
superconductivity. Other areas include the understanding of quantum-size effects
on the above mentioned phenomena and others such as thermal power and thermal
conductivity in alloys and/or semiconductors. We have developed our own research
equipments such as a He; SQUID magnetometer, low-temperature microcalorimeter,
and thermal power & thermal conductivity measurement systems. Magnetic
susceptibility and electrical resistivity measurements can be achieved for magnetic
field up to 20 T and pressure up to 20 kbars in a dilution refrigerator. We also have
setups for the preparation of nanoparticles, thin film and single crystals. Some past

research accomplishments are summarized in the following:
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o We have observed several interesting quantum-size effects on the magnetisim
and superconductivity in nanomaterials of heavy fermion systems.

e We have developed the new methods for the production of high quality
magnetic/superconducting nanoparticles and thin films

e We have developed a new wide-range low temperature sensor for calorimeter
application using transition metal oxides.

o We have observed the coexistence of magnetic order and superconductivity in

Ru-based double perovskite oxides.

Major research achievements:

® The evolution of Kondo interactions and magnetic correlation with size variation
and Core (magnetic)- shell (nonmagnetic) model in CePt,
The evolution of the Kondo effect and antiferromagnetic correlations with size
reduction in CePt, nanoparticles (3.1-26 nm) is studied by analysis of the
temperature-dependent  specific heat and magnetic susceptibility. The
antiferromagnetic correlations diminish with size reduction. The Kondo effect
predominates at small particle size with trivalent, small Kondo temperature
magnetic regions coexisting with strongly mixed valent, large Tx nonmagnetic
regions. From the data of specific heat of bulk and nanoparticles, the integrated
entropy SMZI(CM/T)dT 1s close to 100 % of RIn2 for bulk CePt,, however we find
ny =0.86, 0.69 and 0.25 for d = 26, 22 and 3.1 nm, respectively. The distribution
configuration of magnetic and nonmagnetic Ce ions can be sketched by a core
(magnetic)- shell (nonmagnetic) model (Phys. Rev. Lett, 98, 157206, 2007).

® Room temepature ferromagnetism in capped CdSe nanocrystals

We demonstrated the synthesis of nanocrystals of a nominally non magnetic
semiconductor that exhibit ferromagnetism at several degrees above room
temperature. The nanocrystals are capped by TOPO (Tri-n-octylphosphine)
which is also nonmagnetic. The RTFM arises from electronic effects at the crystal
surfaces due to the presence of the TOPO. The importance of the work is that with
appropriate surface modification, i.e., capping with TOPO for our case, the
semiconductor quantum dots exhibit RTFM with no need of magnetic dopants.
The work was published in advanced materials and also selected by Nature
Publishing Group (NPG) Asia Materials website for the best research published in
the Asia-Pacific region. (Advanced Materials, 20, 1656-1660, 2008).

® Electrical and thermal transport in single nickel nanowire

The thermal conductivity and electrical resistivity of a single suspended nickel

nanowire have been measured in the temperature range 15- 300 K by means of the
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“self heating 3®” technique. The nanowire with dimentions 100 nm x 180 nm x 35
um was fabricated through e-beam lithography and etching process. The
temperature dependence of the thermal conductivity and the Lorenz number
strongly differ from that for the bulk. The comparison of the transports in the Ni
nanowire shows, that at temperatures 75 < T < 300 K Wiedemann-Franz (WF) law
holds, whereas at temperatures T < 75 K the WF law is violated, indicating that
thermal current in this material is suppressed more than electrical current. The
results are explained by combined effect of confined dimension, enhanced
disorder and grown contribution of N-processes. The figure of the paper was
selected as the cover image and has been downloaded over 1000 times within a
year (Appl. Phys. Lett. 92, (2008) 063101)
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Fig. The scanning electron microscope (SEM) image of the Ni-NW with dimensions
100 nmx180 nmx35 pum, the Ni-NW was suspended above a groove on a Si/ SizNy
substrate.

I11.  Spintronics, magnetic nanostructures and magnetotransport physics

® Magnetic nanostructures: Two methods have been used to prepare Ge
nanostructures, nanosphere lithography and inert gas condensation. First, Ge
nanostructures were prepared by thermally evaporating pure Ge material to
deposit different thick Ge layers (from 1 to 20 nm) on top of polystyrene
nanospheres with different sizes (from 20 to 500 nm), as shown in fig. 1. The size
of Ge nanostructures was influenced by both the thickness of Ge layers and the
size of nanospheres. The measured magnetization was inversely dependent on the
thickness of Ge layers and the size of nanospheres, as shown in fig. 2. Second, Ge
nanoparticles were prepared by collecting nanoparticles from a liquid nitrogen
cooled cooper plate in an inert gas atmosphere (He pressure from 0.001 to 1 Torr).

Nano-sized amorphous Ge nanoparticles with sizes of about 2 — 20 nm have been
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prepared. By collecting Ge nanoparticles at different locations on the metal plate,
the inter-particle distance was able to be varied, as shown in fig. 3. With the
inter-particle distance less than the particle size, room-temperature magnetizations
were measured. The magnetization was declined dramatically when the particle
size or the inter-particle distance were increased, as shown in fig. 4. The distinct
room-temperature ferromagnetism in Ge nanostructures was attributed to the
quantum size effect and the the magnetic coupling among nanostructures. The
surface effect or the dopant effect on the magnetic properties has been
investigated by capping a layer on top of the Ge nanostructures. The
magnetization has been enhanced by capping different materials (Si, Al, Ag, Au,
Cu). These results are interesting and partial results have been published recently
in Applied Physics Letters (APL 90, 182508, 2007 and APL 91, 82505, 2007) and
Advanced Materials (Adv. Mater. 2008, 20, 779-783, 2008).

FIG. 1. AFM images of {a) nanospheres with a diameter of 20 nm without
depositing Ge layer, 5 nm thick Ge layers deposited on nanospheres with
diameters of (b) 20 nm, (c) 30 nm, (d) 50 nm, and (e) 100 nm. All images
have the same size of 500 nm.
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FIG. 2. M-H loops of 10 nm thick Ge layers grown on different nano-
spheres measured by VSM at room temperature.
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FIG. 3. TEM plane view images of Ge nanoparticles fabricated at helium
pressure of 0.05 Torr on silicon substrates at distances of (a) 6 and (b)
10 cm from the center of the copperplate. The interparticle distances were
increased from (c) 6 to (d) 7 nm. The circles in the images are used to define
the size of Ge nanoparticles and the arrows are used to define the interpar-
ticle distance.
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FIG. 4. {a) M-H loops of Ge nano-particles fabricated
at helivm pressure of 0.05 Torr on silicon substrates at
distances of 2, 4, 6, 8, and 10 cm from the center of the
copperplate. (b) The temperature dependence of the
saturation magnetization of the sample at distance of
6 cm.

® We have established a Point-Contact Andreev Reflection measurements setup
based on conventional differential screw technique. This setup is capable of
determining the degree of spin polarization of conduction current in new or well
fabricated materials. Measurements on dilute magnetic semiconductor
Gag.04Mng osAs were investigated using Pb tips. The observed conductance versus

voltage spectra exhibited behaviors which were described by the modified

21



Blonder-Tinkham—Klapwijk model but with significant broadening. We propose a
model by introducing a spreading resistance and compare with an existing model
which included effective temperature as a parameter. In as-grown/annealed
Gag.9sMng osAs samples, we extracted conduction electron spin polarization of
76%/74% from our model, instead of 90%/82% from the one with the effective
temperature.

® Submicron to nano meter linewidth magnetic structures, including single layer,
trilayer, and multilayers, in ring or oval shapes etc., were fabricated to study the
magnetization reversal behavior. The interplay between exchange energy, Zeeman
energy, shape anisotropy etc determines the complex phase diagram of how
magnetization reverses. The edge roughness effect, large current density induced

effect, were also studied.

IV. Quantum electronics physics

Taking advantage of modern electron-beam lithography technology, we are able
to fabricate various nanometer-scaled structures and electronic devices with the
critical dimension well below 100 nm. Our research directions can be largely
divided into two categories: to study novel (quantum) effects associate the small
length scale of the devices and to investigate possible applications of the fabricated
nano-devices. In the first category, we study superconductor-insulator
phase-transition in arrays of Josephson junction arrays, transport in
superconducting single electron transistors and in nanowires of various materials
(such as silicon, carbon nanotube). In the second category, we develop new
techniques for fabrication of photonic crystals, patterns of Au nanoparticles. Our
recent research work mainly focuses on combined molecular engineering and
advanced nano-lithographic techniques for fabrication of functional devices and
detectors. Particularly, attempts have been made on manipulation and detection of
individual DNA molecules. In addition, we continue to work on topics that are
related to the transport properties of nano-electronics, including nanowire devices
and lithographically made silicon devices. In the following, we present high lights

of our recent research works.

® DNA as an Electron-Beam Sensitive Reagent for Nano-Patterning (Advanced
Materials, /8, 1517-1520 (2006))
In this study, we propose and demonstrate a new application using DNA as an
e-beam sensitive reagent for patterning. The technique allows direct

electron-beam patterning of oligonucleotides. To this end, thiolated single-strand
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DNA was bombarded using a focused electron beam, resulting in the inhibition of
hybridization to complementary strands. The degree of inhibition as a function of
the exposure dose was studied wusing both fluorescence-probe and
Au-nano-particle labeling. Finally, for demonstration purposes gold nano-particles
were used as markers to produce nano-scaled patterns. The results of which are
presented in this paper. This technique has potential applications in the fabrication
of DNA-based nano-structures.

Gold nano-particle pattern produced by utilizing DNA molecular layer as an e-beam
sensitive reagent. In this approach, thiolated single-strand DNA was bombarded using a
focused electron beam, resulting in the inhibition of hybridization to complementary
strands, and then gold nano-particles were used as markers to reveal nano-scaled patterns.
This technique has potential applications in the fabrication of DNA-based nano-structures.

® Polymer-based photonic crystals fabricated with single-step electron beam
lithography (Advanced Materials, 19, 3052 (2007))

We present a simple, versatile technique for the fabrication of quasi three
dimensional suspended polymer photonic crystals (PCs) and three-dimensional
multilayer polymer photonic crystals. For quasi-3D PC slabs, photonic band gap
in the visible light region was evidenced from optical microscopic observation and
transmission spectrum measurement. In addition, slabs with photonic band gap in
both TE-like and TM-like modes for the telecommunication wavelength region
were designed and fabricated. This unprecedented fabrication method utilizes only
a single-step electron beam lithography process, and thus overcomes difficulties
encountered by existing 3D PC techniques. This is a step forward to the realization

of multifunctional PC integrated circuits.

transmission spectrum

300 400 500 600 700
Wavelength (nm)

(left) SEM image of a suspended PMMA quasi-3D PC slab with a hexagonal array of air holes.
The hole radius is 260nm, and the lattice constant is 800nm. (right) Measured transmission
spectrum. The calculated gaps are 454~484nm and 491~508nm.
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® C(yclotron Localization in a sub-10nm Silicon Quantum Dot Single Electron
Transistor (Applied Physics Letters, 90, 032106 (2007))
We have fabricated and measured a lateral Si-SET consisting of a succession of a
big island and small quantum dots. In this device, small Coulomb oscillation
wiggles, due to the big island, acted as a scale to reveal shifts in peaks of
Coulomb oscillation envelopes, due to the small quantum dots, in the presence of
a magnetic field. The observed shifts in peak position are analyzed in the context
of field-induced Landau level shift in dots with a soft-wall confinement potential.
Furthermore, the current peak was suppressed for fields beyond a threshold value.
An explanation based on cyclotron localization at non-interacting Landau levels of

the small quantum dots is presented.

The oscillatory current modulation in gate voltage at B=0
(black curve) and B=5T (red curve) measured at 70mK for the
device shown in the top-right inset. The device contains a big
island connected to leads via small dots present in the
nano-constrictions. The top-left inset presents IV, curves at
ramping V, clearly marking the Coulomb blockade diamond; a
closer look reveals fine wiggles arising from Coulomb
oscillation in the big island.

(top) Dynamics of 5 current peaks in magnetic field at a bias
voltage of 1.8 mV. The curves shift with field from -5T at the
bottom to +5T at the top. The current peaks at zero magnetic field
are clearly suppressed as seen from peak P3. Refer to the main
text for the description of the origin of the shift and suppression of
the current peak. The inset presents enlarged view of P5
describing the evolution of current peak position with the applied
fields of 0 (black curve), 2.5T (green curve) and 5T (red curve).
Note also the small wiggles show no shift in the field. The peak
position shift in (bottom) as a function of magnetic field for the 5
peaks are extracted from the raw data shown in (top) for further
12 3 analysis. Peaks 2 and 3 show clear splitting in the presence of
field, and the peaks shift in opposite directions.
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® Control and detection of organosilane polarization on nanowire
field-effect-transistors (Nano Letters, 2007)
We demonstrated control and detection of UV-induced
3-Aminopropyltriethoxysilane (APTES) polarization using silicon nanowire
field-effect-transistors made by top-down lithograph technology. Electric dipole
moment in APTES films induced by UV-illumination was shown to produce
negative effective charges. When individual dipoles were aligned with an
externally applied electric field, the collective polarization can prevail over the
UV-induced charges in the wires and give rise to an abnormal resistance
enhancement in n-type wires. Real-time detection of hybridization of 15-mer
poly-T/poly-A DNA molecules was performed, and amount of hybridization
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induced charges in the silicon wire was estimated. Based on these results,

detection sensitivity of the wire sensors was discussed.
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Measured nanowire resistance in response to the injection of ssDNA molecules. Prior to the
measurement the wires were modified with 15T ssDNA. (a) 15C ssDNA (cyan shade) and buffer
(gray shade) solution were added at t=150 and 650 sec, respectively, and the wire showed no
change in resistance. At t=800 sec, 15A ssDNA (yellow shade) was added and an abrupt increase in
the resistance was observed. The two curves are for two SiINWs measured simultaneously. (b) The
resistance of two p-type wires measured simultaneously as a function of gate voltage before
addition of 15A ssDNA (dotted curve) and after hybridization (solid curve).

V. Theoretical condensed matter physics

This group consists of two faculty members and more than 15 postdoctors,
visiting scholars and research assistants including graduate students. The major
research interests are High temperature superconductivity; Nano-materials; Protein
structure prediction; Protein folding; Quantum Monte Carlo method. Theory of low
temperature quantum systems; quantum many-body phenomena in cold-atoms,
especially spinor Bose condensates and Fermionic superfluids, bosons and fermions
in optical lattices; electronic transport in mesoscopic systems; properties of

unconventional superconductors.

VI. Computational physics

® New Algorithm for 3D image reconstruction of non-crystalline objects by using
x-ray diffraction microscopy ( Phys. Rev. Lett. 97, 215503 (2006) )
With the advance in nanoscience and nanotechnology, x-ray diffraction
microscopy, a newly developed imaging technique, is becoming more and more
important in the structural determination of non-crystalline micro- or nano-objects.
The oversampling technique has been proposed to retrieve the lost phases of the
measured intensities. By introducing the concept of optimization with the
conventional hybrid input-output (HIO) algorithm, we developed a new algorithm
with a much better accuracy in the reconstructed 2D images. We also developed a
method to align all the reconstructed 2D images obtained at different angles. The
method was demonstrated by carrying out a quantitative 3D imaging of a
heat-treated GaN particle with each voxel corresponding to 17 x 17 x 17 nm’. We
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observed the platelet structure of GaN and the formation of small islands on the
surface of the platelets, and successfully captured the internal GaN-Ga,Os core

shell structure in three dimensions.
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Fig.1. Schematic layout of the 3D x-ray diffraction microscope,
combining ab initio phase recovery with tomographic image

reconstruction.

Principal Investigators

Jason, Chia-Seng Chang

Research Fellow

Tel : 886-2-2789-6722 / jasonc(@sinica.edu.tw

Ph.D., Arizona State University, USA

Research Interest: Surface physics and chemistry; Principles of atomic manipulation;

Quantum effects in low-dimensional systems; WNanostructure sciences, and
Development of SPM.

Chii-Dong Chen

Research Fellow

Tel : 886-2-2789-6766 / chiidong(@phys.sinica.edu.tw
Ph.D., Chalmers University of Technology

Research interests : High operating temperature single electron transistors, Transport

properties of nano-materials and bio-molecules, Physics and applications of

26



mailto:jasonc@sinica.edu.tw
mailto:chiidong@phys.sinica.edu.tw

Superconducting/Ferromagnetic nanostructures.
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Intermediate and High Energy Physics Research Group
I.  Theory Programs

A. Particle Phenomenology

(1)Higher-order calculations in %, factorization

(2)Gluonic contributions in B meson decays

(3)New physics in B— K decays

(4)Strong phases from annihilation diagrams in B meson decays

(5)Final-state interactions in hadronic B decays

(6)Hadronic B decays involving p-wave mesons

(7)Out of equilibrium and RHIC physics

(8)Photon production from nonequilibrium disoriented condensates in a spherical
expansion

(9)Loop gravity

(10) p-brane production in fat brane or universal extra dimension scenario

(11) Nonperturbative bound on high multiplicity cross sections in theory in three
dimensions from lattice simulation

(12)Neutrino mass and neutrino oscillation

(13)Quantum bit commitment

B. Particle Astrophysics and Cosmology

(1)Decaying superheavy dark matter and subgalactic structure of the Universe
(2)Bound on the time variation of the fine structure constant driven by quintessence
(3)Observational strategies of CMB temperature and polarization experiments
(4)Density perturbation in inflationary universe

(5)Correlated hybrid fluctuations from inflation with thermal dissipation
(6)Off-equilibrium dynamics of the primordial perturbations in the inflationary

universe

C. Theoretical Nuclear Physics
(1)Cascade production in heavy-ion collisions at SIS energies
(2)Two-level model and magnetic field effects on the hysteresis in n-GaAs

(3) Tsallis information theory
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I1.  Nuclear Physics Experimental

As for the high energy nuclear experiment, we participate at two international
projects: SPring-8 LEPS experiment (Fig. 2) and BNL PHENIX experiment (Fig. 3).
Photon beam with maximum energy up to 2.5 GeV can be generated from the
backward Compton-scattering of incident eV laser photons with 8 GeV electrons
circulating inside the storage rings of synchrotron facility, SPring-8 in Japan. We
study the mechanism of interactions between photon and quarks at a few GeV via the
reconstruction of YN—¢N reaction. In year 2003, we published the first observation
of penta-quark state ® (1540) which decays into neutron and kaon. The following
confirmations by other experiments have triggered tremendous effort of studying
pentaquark experimentally and theoretically. In Brookhaven National Lab, U.S.,
RHIC collider can crate a collision of Au nuclei of center of mass energy to be 200
GeV. PHENIX experiment is capable of measuring the di-lepton and photon signal of
Quark Gluon Plasma. The experimental confirmation of QGP will greatly help the
understanding the effect of finite temperature and baryon density on QCD and also

the story of universe creation.

The newly-installed Oxford micro-beam system.

SPring-8 LEPS experiment

BNL PHENIX experiment
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I11. Particle Physics Experimental

(A) Collider Detector at Fermilab

(B) AMS Experiment at International Space Station

The goal of the AMS experiment is to build the first precision magnetic spectrometer
to be placed on the International Space Station in 2010 to search for anti-matter and
dark matter in the Universe and to study cosmic ray physics and other exotic
phenomenon. A simplified detector successfully operated on board the space shuttle
Discovery for 10 days in June 1998, already producing important results. The AS
group is leading the Taiwan participation in AMS, which includes the construction of
the superconducting magnet, electronics and computing systems, thermal control

system , as well as simulation and analysis.

1. AMS at the International Space Station

2.Schematic drawing of the AMS Detector.

(C) Neutrino and Astro-particle Physics

The program was started in 1997 with the goal of pursuing an experimental program
in neutrino and astro-particle physics in Taiwan. The TEXONO Collaboration, at
present 30-member strong and under the leadership of the Academia Sinica group, is
an international team with the participation research institutes from China, Turkey and
India. The "flagship experiment" is based on scintillating crystal and solid state
detectors placed near the core of Kuo-Sheng Nuclear Power Plant II at the northern
coast of Taiwan to study low-energy neutrino and dark matter physics. This is the first
particle physics experiment performed in Taiwan. World-level results have been
achieved in the studies of neutrino magnetic moments and on dark matter searches.
Our efforts and achievement have been widely covered by the international press and
have garnered various awards. Present focus is on the development of 1-kg scale

germanium detector at 100-eV threshold for neutrino-nucleus coherent scatterings and
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dark matter searches.

Researchers make headway in neutrino study

§ By Wyra Le

1. Headlines in Taiwan Journal, with the

Kuo-Sheng Nuclear Power Plant.

2. TEXONO Collaboration Members.

3. The shielding and control room at the Kuo

Sheng Neutrino Laboratory.

(D) LHC-ATLAS at CERN
The European Laboratory of Particle Physics (CERN) is constructing the Large
Hadron Collider (LHC) scheduled to start operation in Fall of 2009. It will provide

experimental usage of proton-proton collisions at center of mass energy of 14 TeV.

The ATLAS detector is constructed for high energy experiment at LHC. The
Academia Sinica high energy group joined the ATLAS Collaboration in September
1999. Our responsibility includes the development and construction of compact
opto-packages for the optical links of the Inner Detector (PIXEL and Semi Conductor
Tracker (SCT)), and the high-speed (1.6GHz) optical transmitter and receiver
modules for Liquid Argon Calorimeter (LAr). A miniature opto-package (1.6mm in
height) which consists of two VCSEL’s (Vertical Cavity Surface Emitting Laser) and

one epitaxial Silicon PIN diode has been developed for SCT to readout the 6 million
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channel silicon micro-strip detector. The other responsibility for inner detectors is to
provide the 12-channel VCSEL and PIN array modules for use in the readout driver
(ROD) of both SCT and PIXEL.

1. Schematic drawing of the ATLAS detector.

SCTtracker plaal detector TRT trackee

2. Opto-packages mounted on the Semi-Conductor

Tracker detector modules.

IV. Grid Computing
The WLCG (Worldwide LHC Computing Grid) infrastructure is being

established to store, manage and analyse the unprecedented amounts of data — tens of

millions of Gigabytes per year - that will be produced by the experiments of the Large
Hadron Collider, the world’s biggest particle physics accelerator at CERN. By 2008,
WLCG will integrate the equivalent of over one hundred thousand of today’s PCs
from over 200 institutes (in over 40 countries) into a computing and data grid system.
In 2005, ASGC (Academia Sinica Grid Computing), led by Dr. Simon C. Lin, has
formally become one of the 11 Tier-1 centers (the only Tier-1 in Asia) providing
services, coordination and support for WLCG. ASGC has proven to be one of the
most reliable Tier-1 Centers worldwide.

ASGC participates the WLCG technology development, including (1) GSTAT
which is a Grid information monitoring system now widely used by over 200 WLCG
institutes, (2) gLite middleware certification and testing, and (3) distributed analysis
tools for LHC. In addition, ASGC also leads in the development of important Grid
technologies such as Grid Application Platform (GAP) and the interoperability of two
major Grid storage systems: SRM and SRB.

Based on the experiences of WLCG, ASGC joins the European Union e-Science
flagship project (Enabling Grid for E-sciencE, EGEE) providing grid services to

scientists from various domains. As the Asia Federation Coordinator, ASGC is

35



helping 9 Asian countries to participate the EGEE activities, especially, the
application area. In April 2006, a collaboration of ASGC, AS Genomics Research
Center and European laboratories has analysed 300,000 possible drug candidates
against the Avian Flu Virus H5N1 by using the WLCG infrastructures. Over 2000
computers were used during 4 weeks, this is equivalent to 137 years on a single
computer. This is the biggest cross-continental public collaboration project ever in
Drug Discovery, the story was widely reported by the international media such as
BBC.
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Complexity Research Group

Complex systems are systems consisting of many simple elements which interact with
each other nonlinearly. In general, the most interesting aspect of complex systems is
the cooperative behavior among the elements mediated by their nonlinear interaction.
Such cooperative behavior is manifested in the spatial and/or temporal patterns, which
give the systems a variety of structures. In our institute, there are ten faculty members
and over ten postdocs and several graduate students working in different areas of
complexity and non-linear science. Our studies of nonlinear and complex systems

consist of the following directions.

I.  Hydrodynamics and Atmospheric Environment Physics

Dispersion of emitted airborne pollutants in urban environment is mainly affected by
the buildings density and wind attack angles on the buildings. Due to the complexity
of the buildings arrangements in the urban region, it is difficult to predict precisely the
dispersion of pollutant by the numerical model. Field study can achieve the goal in a
more precision status. But works of the field investigation cost much. Wind tunnel
experimental simulation is therefore a feasible alternative. Experiments of wind
tunnel study on the dispersion of pollution in urban environment of cubic building
array in-line configuration for different wind attack angles were conducted in
cooperation with the Environmental Wind Tunnel Laboratory of National Taiwan
Ocean University (NTOU) (Bao-Shi Shiau).
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View of the Environmental Wind Tunnel, NTOU; (Total length 22.6 m, and test
section: 12.6m (L) x 2 m (W) x 1.4~1.6 m (H); speed range 0~20 m/s; 10-blade axial
fan driven by a motor power of 75 HP)
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Horizontal concentration contours for different building array gap at height Z/H=0.5,
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building height.

The radar data was assimilated into the semi-Lagrangian cloud model developed

previously, which is a nonlinear atmospheric fluid dynamic prediction model with

phase changes for meso-scale phenomena, using ensemble Kalman filter to

investigate the the storm characteristics, such as the life cycle of the storm,

precipitation area and amount of cumulated rainfall (Chung-Yi Tseng).

Non-linear Phenomena in Complex Systems

Complex fluids, such as polymer and surfactant solutions, electrorheological fluids,
and granular fluids, are among the most important materials studied in basic and
applied sciences. We investigated phase transitions of binary liquid mixture with
polymer and discovered a possibly new universality class at the critical point (Kiwing
To).
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Studies of granular flows are not only interesting topics by themselves but can also be
related to a wide spectrum of condensed-matter phenomena. In two-dimensional
hopper flow experiments, we are searching for a basic understanding of the jamming
phenomenon. On vertically vibrating platforms, we are studying the phase transitions
of granular gas as well as the conformations of granular chains, which may ultimately
be related to dynamics of polymers (Kiwing To). Using cyclically sheared
two-dimensional grains, we attempt to systematically investigate the transitions
between different regimes, among which the idealized collisional dynamics (like
molecular gases) and the so-called quasi-static behaviors (like stationary sands or soil)
are believed to be the two extreme cases. Parallel studies using photo-elastic materials,
or foams, may supplement our understandings of the rheological changes as the
transitions occur (Jih-Chiang Tsai). Rheology data of protein and DNA solution may
reveal the molecular structures as well as the formation mechanism of these
biologically important macromolecules and single-molecule measurements have just
been started (Chi-Keung Chan). Other nonlinear phenomena we studied include spiral
wave dynamics in chemical reaction (Chi-Keung Chan); pattern formation in fracture

phenomena(Kwan-tai Leung).

I11. Statistical and Computational Physics Approach to Complex Systems
Laboratory of Statistical and Computational Physics (LSCP, website:
http://www.sinica.edu.tw/~statphys/) at our institute is devoted to frontier research in
statistical and computational physics (SCP), applications of SCP to problems in
physical, biological, and social sciences, sponsoring meetings in SCP, and promoting
education and research of SCP in developing countries. The research topics at LSCP
include: equilibrium critical systems, such as the Ising, dimer, and percolation models;
non-equilibrium critical systems, such as sand-pile and avalanche models;
synchronization in nonlinear coupled systems and analysis of physiological data;
models of biological evolution; analytic and numerical studies of macromolecules,
polymer, DNA, RNA, and proteins; stochastic dynamic model for stock-stock
correlations; universality and scaling in statistical data of literary works (Chin-Kun
Hu).
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Schematic phase diagram for the interstrand couplingAversus the strand-surface
couplingufor DNA on plane surface. The bold lines confine three thermodynamical
phase. ND: Naturation and desorption. NA: Naturation and adsorption. DD:
Desorption and denaturation. [ A.E. Allahverdyan, Z. S. Gevorkian, C.-K. Hu & T. M.
Nieuwenhuizen PRL 96, 098302(2006)]

IV. Biology-Inspired Physics

Biological organisms are likely the most complex and the least understood systems
that one can imagine, due to their intricate biochemical and physical interactions
among macromolecules. Biology is essentially an experimental science with huge
amount of data, physicists hope to distill basic principles from them. Because all
biological processes operate in a thermal environment, statistical physics is an
indispensable tool in studying them. Equipped with such tools, we have been studying
theoretically: biological and physiological signals (such as heart beat), development
of algorithms and simulations of macromolecules (DNA, RNA and proteins) with
parallel computers (Chin-Kun Hu), and collective behavior in animal flocking and
bacteria (Kwan-tai Leung). Moreover, Experimental studies on synchronized firing of

neural net has also been carried out (Chi-Keung Chan).
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Experimental setup for synchronous firing of neural net.

V. Self-assembly Phenomena in Colloidal Particles

We are interested in the self-assembly phenomena, particularly in colloidal systems.
In nature we observe many ordered structure which happens on its own. It is
important to understand self-assembly and to explore it since this is the key to the
bottom-up approach of nanotechnology. We choose colloidal particles because they
are ideal model systems. In many ways it is the analogy of atomic systems but their
interaction can be measured directly and they can be observed in real time and real
space (Keng-hui Lin).

ST SR e g R TR T
Colloidal clusters made by encapsulating microspheres and polymers in

emulsion droplets and evaporating oil from the droplets. The clusters are
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categorized into three classes -- configurations that satisfy the minimal

second moment, and the solutions to the spherical packings and none of the

above.

BRI = A8 TLAOT AR, MDA A,
The 3D ordered macroporous foam are created by microfluidic device and used for

tissue engineering scaffold.

VI. Single-molecule Studies of Biological Macromolecules

Research of biological macromolecules provides golden opportunities to bridge our
understandings of polymer physics to many biophysics topics. Through fluorescence
microscopy techniques, the dynamics of the biopolymers in solution at the single
molecular level can be clearly observed. In addition to the study of physics of various
polymeric solutions, the end-grafted DNA brushes have also been constructed and

studied at both mesoscopic and single molecule levels (Wen-Tau Juan).

VII. Dynamics of Biological Macromolecules and Complex Fluids

The dynamics and conformation of large polymers such as DNA in highly confined
systems are of interest to microfluidic applications, nano-material design, and
biophysical processes in micron-scale cellular environments. In nanoscale devices, it
is crucial to be able to manipulate the conformation and dynamics of macromolecules.
Theoretical and computer modeling allow us to investigate the dynamics of large,
micron-sized, DNA molecules in micro- and nanofluidic flow. We are investigating
thermal and electrostatic effects on DNA and polymer dynamics in strong

confinement. Our studies could reveal new methods for molecular manipulation in
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spatially restricted systems (Yeng-Long Chen).

(a)

0 2 e 8 10

DNA molecules under (a) flow induced hydrodynamic migration and (b) thermal

migration allows DNA separation and manipulation in micro-and nano-devices.

Principal Investigators

Chi-Keung Chan

Research Fellow
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Ph. D., Physics Department, University of Pittsburgh

Interests: nonlinear phenomenon in the dynamic behaviors of complex fluid systems,
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Yeng-Long Chen

Assistant Research Fellow
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Ph. D., Department of Chemical Engineering, University of Illinois at
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mechanics, entropy-driven phase separation, collective phenomena of self-driven
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Chin-Kun Hu

Research Fellow

Tel : 886-2- 2789-6720 / huck@phys.sinica.edu.tw
Ph.D., National Tsing Hua University

Interests: Statistical and computational physics, nonlinear science,

theoretical biophysics, complex systems.
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Assistant Research Fellow
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Kwan-tai Leung

Research Fellow
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Research Interests: Nonequilibrium statistical mechanics; phase transitions & critical
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Assistant Research Fellow
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Ph.D., University of Pennsylvania, USA

Research Interest: Soft Condensed Matter, Biophysics, Nano-material assembly.

Bao-Shi Shiau
Research Fellow (Joint Appointment)
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Ph.D., Department of Mechanical Engineering, National Taiwan University.
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Wind Tunnel Modeling.

Kiwing To
Research Fellow
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Ph.D., Physics Department, University of Pittsburgh
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Assistant Research Fellow
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Ph.D., Physics Department, University of Pennsylvania
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Network, MCN)# & T4 4 g4 2 it 4 97.11.10-97.11.15 |[F REFHEFF | 77 | AfL €
R RO
54T Sk ¢ (Museum Computer
Network, MCN)# & T4 4 g4 2 it 4 97.11.10-97.11.15 |[F WEFHEEFF| B % | FfL ¢
B i
5T S ¢ (Museum Computer
Network MCN),& g ”Eﬁ ¥ égﬁﬁ’f#_ vt >~ 97.11.10-97.11.15 E wi‘:& ﬁ?*ﬁ' T | RE Gk E&]?fi g
R F L QAR
54T S ¢ (Museum Computer
Network, MCN)# & T4 4 g4 2 it 4 97.11.10-97.11.15 [ F WEFHEFF | MkE | Ff €
B i
% TERESCEUR % A3t ¢ .
11.11-97.11. *~~ LR Xz BL

The 7th RESCEU International Symposium or.11.11-97.11.14 : A < =
FWLCG 2009 Data-Taking Readiness
Planning Workshop ; £ T Distributed 97.11.11-97.11.14 HEPPMA T AL WL
Database Operations Workshop ;
Super Computing 2008 (SC08) 97.11.15-97.11.21 iR BT Sam | R
Super Computing 2008 (SC08) 97.11.15-97.11.21 FRPET | FL | RAFE
2008 AIChE Annual Meetin 97.11.16-97.11.21 USA MpAs | R4S

g LA Philadelphia PR AR
QPEC Workshop 97.11.20-97.11.20 poaR FAR | PRH P

BN 1

2008 - #-& < {1 A {52 2 A B4 & 1747
31 € 2008 Taiwan-Italy Workshop on “Highlights |  97.11.20-97.11.21 | &+ 4]~ %8 |+ 3k | Bl ¢
on Synchrotron Radiation and Nanostructures”
PR B TR Y - EREA | 97.11.21-97.11.23 FRALAE | Bk | BiLE
R @ R EIRE R - BRS¢ 97.11.21-97.11.23 FRALHA P2 | W g
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61st Annual Meeting of the APS Division of USA
. . g 97.11.22-97.11.25 San Antonio 32p 5 A A7
Fluid Dynamics ’
61st Annual Meeting of the APS Division of USA
- 3a | WAL

Fluid Dynamics 97.11.23-97.11.25 san Antonio | 7 | B G
TR pIL 225wz § 3 5% 0 Solvay ¢
75+ 2_ {5 | Particle Physics, Astrophysicsand | 97.11.26-97.12.01 Fricy U AT
Quantum Field Theory:79 Years Since Solvay

TR FIL 2242 §3 5% 0 Solvay ¢
75+ 2_ {5 | Particle Physics, Astrophysicsand | 97.11.26-97.12.01 Fricy TR AT
Quantum Field Theory:79 Years Since Solvay
FFPIE 22 E T H5% 0 Solvay € ik
75 2_{s Particle Physics, Astrophysics and 97.11.27-97.11.29 Fricy U AT
Quantum Field Theory:79 Years Since Solvay.

P 1 NN S 1 - - A

TR AT RELT I SoVaY | g7 11 57.97.11.20 et TR
€ RT15F 2 {8
P 1 NN S 1 - A - A

FTAE AT pRA LI Sovay | o711 97.97.11.29 #de i T oau | ket

g RT15F 2 {8
BI PPN FIEE T
TP AT PRE LTI SV g7 19 97.97.11.20 $rck s | ke
€ RT15F 2 {8
EGEE SA1 Meetings 97.12.01-97.12.05 EREZE FRE | RFE
EGEE SA1 Meetings 97.12.01-97.12.05 EREZE B & | B €
2008 International Conference on Asia-Pacificic 97.12.02-97.12.05 = IS Mz E | Fftg
2008 International Conference on Asia-Pacifici 97.12.02-97.12.05 = IS TE| RAfLE
Ltz RE2 P :‘;5 F1RRA%ER 97.12.02-97.12.06 Fr4e i flacd | W4t ¢
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€ & €D By gL AR AR|ISEY KA
¥ o B R AR Y B 5 & PR3 6 st
International workshop on spectral imaging 97.12.03-97.12.06 PR AR FEE | RLE
techniques with synchrotron radiation
T TR 1 ¢ 2008 F £ € 97.12.04-97.12.05 ARz P QN w2 Bfeg
T TR Y 1 ¢ 2008 F £ € 97.12.04-97.12.05 EL=BLBN HERT | B¢
T TR 1 ¢ 2008 F £ € 97.12.04-97.12.06 ELE=B LB MoEE | R e
T TR 1 ¢ 2008 F £ € 97.12.04-97.12.06 EL=B RN FIR& | Wf¢
T TR 1 ¢ 2008 F £ € 97.12.04-97.12.06 AX @ PP ER | Rt g
T TR Y 1 ¢ 2008 F £ € 97.12.04-97.12.06 EL=B RN & 7\;4,’] R €
T TR 1 ¢ 2008 F £ € 97.12.04-97.12.06 EL=BLEN HrER | Bfg
T TR Y 1 ¢ 2008 F £ € 97.12.04-97.12.06 AX g PP Fl#F | B €
PRIRERE € R BEE § Faa B L At

97.12.08-97.12.11 LANC T Bk

SRS R € ALE N ERR i
FEANBEERB R IEE R Ko
The 18th DAE-BRNS High Energy Physics 97.12.14-97.12.18 R ORLPIG | 2 I -
Symposium p=
W iE 2T I T g o
Workshop on Radiation Matter Interaction 97.12.19-97.12.20 R LRG| 25 E .

under Extreme Conditions
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Institute Sponsored Meetings

AR
it b g R s AFEA
International Symposium on Grid Computing o e
97.04.07 - 97.04.11 At pEL P

(1SGC) 2008 EEPEE | R
the 5Th Italian-Sino Workshop on Relativistic o
Astrophysics 97.05.28 - 97.06.01 Ca ,’L%; EQTE
CER-E F FIE E RS F R ET Y
2008 NCTS May Workshop on Critical Phenomena 07.05.02-97.0502 | ¥ 4= f pademar| s
and Complex Systems
The 9th Taiwan International Symposium on
Statistical Physics 97.07.08-97.07.12 (¥ £ 7 Fedr A7 oF iB4R
LR e b
Summer Institute 2008 97.08.10 - 97.08.17 EER % ok
L e R L ELE ¥ 2kt 97.10.23 - 97.10.24 |¢ L3 Bt I2eir| X F R
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Seminars

PP TR L S ERFE- T A
(2008 January ~ December)

it AL B i I i
Baryqn acoustic oscillation in galaxy Chia-Hsun Chuang| University of Oklahoma | 2008.01.03
redshift survey
. . Department of
?eljhe;((‘z-lg}eneratlon DNA Sequencing Ying-Ja Chen |Bioengineering, University| 2008.01.03
24 of California, San Diego
Higgs sector of the U(1)\' extended MSSM Eibun Senaha Nat1ogal Cs:ntral 2008.01.04
University

D Dept. of Physics Univ. of

Eﬁﬁgﬁhetﬁ‘:;;etzuhs and prospect of Jen-Chich Peng lllinois at Urbana- | 2008.01.04
P ’ Champaign 1110 W.

Search for the Standard Model Higgs in the . . University of California at
Dilepton+Neutrino Final State at CDF 11 Shih-Chieh Hsu San Diego 2008.01.09
A Sk TR ACE T RE # M E PR R 2008.01.09

. o Biomedical Engineering
Mlcrf)_ and Nan(?ﬂu1d1cs for Cellular Shuichi Takayama| and Macromolecular 2008.01.10
Physiology Studies . . .

Science and Engineering

Biophysics and Bioinfomatics of Gene Marko Djordjevic | Ohio State University | 2008.01.11
Regulation
Nanobead Dielectrophoresis: A Microfluidic
Platform for Rapid Biomolecular Hsueh-Chia Chang| University of Notre Dame| 2008.02.18

Identification
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i AL P Lk S HE p 3
Turing patterns in threedimensions Ohta University of Kyoto 2008.02.20
He.:terogeneous dynamics in bio- and nano- Kingshuk Ghosh University of Cghforma, 2008.02.26
science San Francisco
Miniaturized platforms for synthesis, Department of Chemical
assembly, manipulation of colloids and Wei Hsien-Hong | Engineering at National | 2008.03.03
biomolecules at nanoliter scales Cheng Kung University
B-Meson Observables in the Maximally CP- National Central
Violating MSSM with Minimal Flavour Jae Sik Lee . . 2008.03.07
C . University
Violation
Phenomenology of the Littlest Higgs model | ) o0 Chen | Michigan State University| 2008.03.13
with T-parity
e+ e”- -> t tbar near threshold at NNNLO Yuichiro Kiyo Universitat Karlsruhe, 2008.03.14
Germany

Osmolyte counteracts urea-induced Department of Chemical

ye . Pannur Venkatesu | Engineering, National | 2008.03.17
denaturation of o\\\-chymotrypsin . . .

Taitwan University
BREGEES A R~ B I Nl 2008.03.19
Variational study of spinon-holon binding in
"]”r‘b 7 Lw = L J‘ . .
the t-J model 4 rARLAF 2008.03.20
Quantum cosmology and nontrivial . o
. Teofilo Vargas |National Central Universit| 2008.03.21
topologies
N .

Measurement of Wphoton production at Ai Nagano Tsukuba University | 2008.03.24

CDF using 1/fb data

119




i AL P Lk S HE p 3
Micromechanical Properties of Living Cells | Daniel Ou Yang Phy51.cs Departm@t, 2008.03.24
Lehigh University
. . INTI International
Description of the El§ctroweak Interactions Swee-Ping Chia University College, 2008.03.25
of Hadrons from a Different Approach .
Malaysia
224 =3 B, TH HE T 4 R 3 21
ﬁ)%‘”ﬁ F PR G RAMIBAY S 2 G RS TN 2008.03.26
L National Central
Top Hypercharge Model Cheng-Wei Chiang University 2008.03.28
Clus‘gers at ﬁn'lte temperatures: In51gl}t from Dilip Kanhere ' Dept. of Physics | 2008.04.09
Density functional molecular dynamics. University of Pune, India
e i PLEp A FEAFRE 2008.04.09
Rescattering effects in charmless B {u,d,s} Chun-Khiang Chua R A 2008.04.11
to PP decays
545 ( Attosecond) % e o % 45 12 Y N 2008.04.16
1/ - iy = ﬁi—i’@iﬁiﬁiﬂﬁgﬁ% T
Gauge-Higgs Unification in Warped Hisaki Hatanaka CYCU 2008.04.18
Spacetime
Inflationary cosmology and late-time cosmic National Tsine Hua
acceleration in non-minimal Maxwell-$F(R)$ gravity [ Kazuharu Bamba : ) & 2008.04.25
and the generation of large-scale magnetic fields University
Interfacial Phenomena of a Ferrofluid Ching-Yao Chen Natlonal‘ Chla}o Tung 2008.04.28
Droplet University
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Electronic transport through quantum dots ) .
L= R i & By T % .04.
in the Kondo regime "R TS FRA R, 2008.04.30
Electrical field control of local
ferromagnetism using a magnetoelectric *E R FRUIEIE- 4 2008.05.01
multiferroic.
Smoking Guns For New Physics and LHC Ira Rothstein Carnegle Mellon 2008.05.02
No Lose Theorems University
~ L2 ‘; P ‘/-l‘ : AR L ‘/-t‘ (? ‘/-l‘,/
B PR e RRIGRT i e ¢ P T8 s 2008.05.07
g7
Evolution of curvature perturbation on . Korea Institute for
super-Hubble scales P. Chingangbam Advanced Study 2008.05.12
Light charged Higgs at the beginning of the Enrico Lunghi Fermilab 2008.05.14
LHC era
K& PpEd TR E ~ JE R N I g v e . - o
Rk 3 DL SRl L 2008.05.14

48 1 B 4 e ¥ > /Wonderful LA SREIE
The Rouse—Mooney Model for Coherent Department of Applied
Quasi-Elastic Neutron Scatterings of Single HEE Chemistry National Chiao-| 2008.05.19
Chains Well-Entangled in Polymer Melts Tung University
Mechaglsm 1nvol‘ved in utilizing Toshio Yanagida [ Osaka University, Japan | 2008.05.20
fluctuations by biosystems
Novel SM and BSM Physics at Colliders TR o9 R 7P ERHFA T ¢ | 2008.05.21
Plasma in the Large-Scale Structure b N 2008.05.23

Formation
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) . . Dept. of Chemical and
Glassy Dynamics of Colloidal Suspensions | ) oo v 0t 740 | Biomolecular Engineering| 2008.05.26
under Confinement and External Forces i .
Notre Dame University
Studying cosmic baryon fluid with Li-Zhi Fang University of Arizona | 2008.05.27
hydrodynamic simulation
Recently developing in Carbon Nanotube Sumio [jima Nagoya University 2008.05.27
Nano-enable technology for energy . .
. : Georgia Institute of
: Zh Lin(Z.L)W 0o.

harves‘tlng frqm nanogenerators to ong Lin (Z.L.) Wang Technology, Atlanta USA 2008.05.27
nanopiezotronics
Speculations on HyperCP exotic events Chuan-Hung Chen NCKU 2008.05.30

Dept. of Physics and
Pattern formation in cardiac cells and tissue |Yohannes Shiferaw| Astronomy California 2008.05.30

State University
. . National High Magnetic
Low-Field Magnetoresistance From Phase | i\ rino Chyang|  Field Lab and Comell | 2008.06.02
Seperation in Manganites i .
University

Dept. of Physics &
Iron Superconductors Chia-Ling Chien | Astronomy, The Johns [ 2008.06.04

Hopkins University
Linking Interstellar Molecular Clouds with s ,

B — Fhe s B a8 % .06.

Solar Nebula BT Frae <~ Bk g, 2008.06.04
Spatial V‘aqatlons of the electron-to-proton Sergei A. Levshakov loffe Ph.yswo-TecI'lmcal 2008.06.06
mass ratio in the Milky Way Institute, Russia
Anomalies of discrete symmetries Takeshi Araki -;Fi 5 Bie1d 2008.06.13
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ngh 'ene.rgy n'eutrlnos from Dark Matter Wai-Yee Keung Umversﬂy of Illinois, 2008.06.20
annihilations in the Sun Chicago
Effects of random density ﬂuctuatlons on Timur Rashba Max P}anck Institute, 2008.06.25
solar and supernovae neutrinos Munich, Germany
Optical and X-ray studies of nano-scale o .
helical pitch in one smectic liquid crystal C. C Huang Umvers‘% ‘éf}:/lmnesom’ 2008.06.26
phases T
Quantum Device Physics Lab.
. ‘s Microtechnology and

Tunable superconducting cavities and Per Delsing Nanoscience, Chalmers 2008.06.30
dressed states in qubits University of Technology,

Sweden
Self-Orgamzatlog in Amphiphilic Alexei R. Khokhlov| Moscow State University | 2008.07.02
Copolymer Solutions
Menagerie of Viruses: Diverse Chemical University of

M Muthuk

Sequences or Simple Electrostatics? urugappan Mutumar Massachusetts, Amherst 2008.07.02
A spin-1 top partner Hsin-Chia Cheng University of'Cahforma 2008.07.04

Davis
FRA R & F >4 PRR oA A2 T e | 2008.07.21

CNRS research associate

Shaping nano‘Fubes with elec;tron nano- Alexandre Gloter at SOl.ld Ste'lte Laboratory, 2008.07.22
beam: theoretical and experimental aspects University of Orsay,

France.
Nonequlhb.rl‘um transport at a quantum b A AED IR A 2008.07.23
phase transition
=7 W );', :‘4\ ff.;,t’ !LEJI‘J’/,“ ,:'.:3 ,11: /,f; '37:1 —./ N \ ' ) » ; )
TR A7 B S T i R i FREFRAEFELL | 2008.07.24

z é_,u’?jﬁk/%ﬁc’ HIT A st
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Fibrobacter succinogenes 1,3-1,4-b-D- = EN Rl SF TG
Glucanase: Structure and Function i BB 2008.07.28
Theoretical and Experimental Studies on L Department of Physics,
Peptide and Protein Aggregation RIEA Drexel University, USA 2008.07.29

. ) . Department of Physics,
The BL.AST Experiment: Polarized El'ectron Ricardo Alarco | Arizona State University, [ 2008.08.05
Scattering from Hydrogen and Deuterium

Tempe, USA
Sensn?Vlty and Dynaml‘c Stu‘dles on Cancer- P Departmer.lt of Physws, 2008.08.05
and Diabetes-Related Signaling Pathways Drexel University, USA
Fibrobacter succinogenes 1,3-1,4-b-D- = o EN Rl SF Y.
Glucanase: Structure and Function i A BB AR 2008.08.12
The Push and Pull of Chemical and . Department of Physics,
Mechanical Forces on DNA Brian A. Todd Purdue University 2008.08.19
Quantum Gravity effects in a system with R Instituto de Estructura de
cylindrical symmetry Ifiaki Garay la Materia, CSIC , Spain 2008.08.22
Mechanical properties of chromatin fibers Fan Tso Chien Leiden University, the 2008.08.25
Netherlands

A21‘muthal angle correlation in vector-boson Kentarou Mawatar KIAS 2008.09.05
fusion processes at LHC
Mott physics and screening of polarity Jeroen van den Brink Universiteit Leiden, 2008.09.08

fluctuations in Fe-As superconductors

Netherlands
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Why RNA do not form parallel-strand Y. Mamasakhlisov Yerevan State Umversﬂy, 2008.09.18
duplex? Armenia
Micro-dynamics of sheared mesoscopic University of Rochester
4 .. P Chia-Ling Chan |Department of Physics and| 2008.09.22
dusty plasma liquids
Astronomy
. . . Department of Phys. and
Eg::sr:j; Dynamics of Stochastic Growth | ;o (1akowska | Space Sci Florida Institute| 2008.09.26
of Technology, USA
Wilson loop operators in AdS/CFT Shoichi Kawamoto NTNU 2008.09.26
correspondence
Dissecting the structure and packaging . . .
mechanism of SARS coronavirus Huang Tai-Huang Institute O.f Biomedical 2008.09.29
. . Sciences
nucleocapsid protein
The Fra(?tlon?ll Quantum Hall Effect: John J. Quinn University of Maryland | 2008.09.30
Correlations in Strongly Interacting Systems
From CIP to CPP GMR: Scaling impacts on - Hitachi GIOb?I Storage
.. . o B g Technologies Inc., 2008.09.30
Pinning Polarity Switching
San Jose
Miller Institute for Basic
Electronic Properties of Graphene Yuanbo Zhang . Resear'c h n 2008.10.01
Science,University of
California,Berkeley
Photon-in/Photon-out Soft-X-Ray Lawrence Berkele
Spectroscopy in Characterization of Solar Jinghua Guo . Y 2008.10.02
. National Laboratory
Nanomaterials
Industrial Materials
Polymer and Composite Activities at Institute, National
National Research Council of Canada Johanne Denault Research Council of 2008.10.03
Canada
Modified D-term Inflation and Hilltop b e
Inflation Models A FECFSR 2008.10.03
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Active Soft Matter S LN 2008.10.06
DNA dynamics in confined slits S 4 =
i it: o B T g e 38 10.
DNA 'tug of war in Nanoslit: theory and Alessandro Taloni S F Y e AT 2008.10.13
experiment
Critical magnetic field in the holographic e ey 2008.10.17
superconductor
. . o Kuo-Yuan Chung
=) EAE L Rl .10.
Assessing Causality and Its Applications Yao-Chen Hung F e g 38 A 2008.10.20
Energy Spectrum and Source Distributions
2+ 10.
of Ultrahigh Energy Cosmic Rays HF i L 2008.10.24
The cha}racterlzatlon and a‘pph'catlon ofa Pohan Lee % np o 2008.10.27
synthetic autoregulatory circuit
Department of Micro and
Sensors based on miniature bridges, diving . . Nanotechnology ,
boards and lids Anja Boisen Technical University of 2008.10.29
Denmark, DK
A scenario of Higgs physics %2 4N FEL G 2008.10.31
Beyond Diffraction Limit and Visualizing N ) L5 ,
iz AEA FLT 11
Cellular Molecular Dynamics E i Lr | 2008.11.04
T(?ward single molecule 3D imaging with Changyong Song RIKEN Advgnced Science 2008.11.05
bright coherent x-rays Institute
Quantum Spin Chain with Magnetic Poornaprajna Institute of
P £ Sujit Sarkar Scientific Research, | 2008.11.06

Impurity and Site Alternation

Bangalore, India
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M-theory superalgebta from multiple
membranes (with introductory reviews on | Furuuchi, Kazuyuki R RrIZH P 2008.11.07
string and M-theory)
Strongly correlated photons in e GlInzton Laboratory,

. . TR S:ER i 2008.11.10
nanophotonics and plasmonics Standfort Universty
€3 hj vk EE S FELFHFE 2008.11.11
Spontaneaous nanostructure formation at Institute of Physical and

Klaus Wandelt Theoretical Chemistry of the | 2008.11.12
surface University Bonn, Germany
Neutrlng parameters in resonal'qt flavor P FRE 2008.11.14
conversion of supernova neutrinos
CP Violation for the Heaven and the Earth T oE BRIk 2008.11.18
Toward the covariant formulation of . . s ) e L e
fractional superstring theory Hirotaka Irie R S 2008.11.21
Manipulating and detecting single
biomolecules: Resolving cadherin Sanjeevi Sivasankar| Iowa State University 2008.11.24
interactions at the single molecule level.
il R0 P F e E e § EoAE SR 2008.11.25
III-V MOSFET as a Key Technology ) , ,
. e FESRFIE 12.

beyond Si CMOS ¥ FEAFSF, 2008.12.02
Information paradox, fuzzball conjecture 1A NCTS 2008.12.05

and microstate geometries.

127




i AL P Lk S HE p 3
. . Department of Physics &
Melt?n.g and Frgstratlon in Temperature- Arjun G. Yodh | Astronomy University of | 2008.12.08
Sensitive Colloids :
Pennsylvania
Topological Phases of Noncentrosymmetric Satoshi Fujimoto Kyoto University 2008.12.08
Superconductors
. . Low Temperature Physics
A
Erefysiu;%::o(iif; uperfluid $”3$He studied Kimitoshi Kono Laboratory, RIKEN, 2008.12.10
y vie JAPAN
In Vivo Optical Virtual Biopsy Tk it - e 2008.12.11
NxN Mixing Matrices for Quarks and Physics Department,
Leptons and Mobius Transformations for Ling-Lie Chau | University of California, | 2008.12.12
Direct CP Violations Davis
Transport in 1 Dimensional and 0 . y . P
TR AW A R4 5o~ B4 38 % 2.
Dimensional Systems WA * R A F P, 2008.12.12
Soft squishy tissue: investigating the depth Ttai Cohen Cornell University | 2008.12.15
dependent shear properties of cartilage
Beyond Standard Model Higgs Ling-Fong Li Carnegw-Mellon 2008.12.19
University
Probing New Physics in Hyperon CP e e
Violation Jusak Tandean EI R iy 4 2008.12.26
Biophysical studies of the SARS
coronavirus nucleocapsid protein - from Chung-ke Chang IBMS 2008.12.29
(un)structure to function
PRz 27 FRIAHL v s B gy e 2008.12.30
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Electrochemical assembly on patterned semiconductor Department of Electrical
surfaces for the fabrication of molecular device junctions [NATHAN SANTHANAM| & Computer Engineering, | 2008.12.31

and modulation of nanotubular titania interfaces University of Virginia
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Visiting Scholars
AR, S BRI 4
(2008 & 1 * -2008 & 12 #)

R g o FRBE
David Chien % & Dept of Mathematics CSU 2007.10.28 - 2008.01.10

Nickolay Izmailian

47 % & 17 Yerevan Physics Institute

2007.12.06 - 2008.01.05

Alexandder Gurevich

% W National High Magnetic Field Laboratory

2007.12.12 - 2008.01.12

Chiou, Wen-An

# B Maryoland University

2007.12.16 - 2008.01.06

Chiou, GeorgeWen

# B Maryoland University

2007.12.16 - 2008.01.06

Lawrence H. Ford

% & Tufts Univ.

2007.12.26 - 2008.01.13

Rong-Gen Cai

PRI 4 TR

2008.01.01 - 2008.01.15

Arun Kumar Soma

£r & Banaras Hindu University

2008.01.01 - 2008.12.05

B iR LEXE R FREAY AT L 2008.01.12 - 2008.02.18
ERR LE & 2008.01.12 - 2008.02.27

Grigory V. Osipov

# % #7 Nizhny Novgorod State University

2008.01.15 - 2008.02.15

BRR 2 b X B E K 2008.01.15 - 2008.02.15
tAE LA B X 2008.01.15 - 2008.02.15
Rt N NE. L 1 A 2008.01.17 - 2008.02.17
= Bl -8R e~ F a2k 2008.01.20 - 2008.02.19
e % ® Wichita State Univ. 2008.01.23 - 2008.02.21

Andreas Oelsner

7%, & Univ. of Mainz

2008.01.26 - 0008.01.30

Iy PR Y RALE B T 2008.02.04 - 2008.02.17
* = % B Michigan State Univ. 2008.02.18 - 2008.03.28
Lee, Kuen Ho ¥& & Pohang University 2008.02.25 - 2008.12.31

Chuan-Ren Chen

% F Michigan State Univ.

2008.03.06 - 2008.03.16

Yuichiro Kiyo

1%, & Univ. of Karlsruhe

2008.03.06 - 2008.03.22

Nickolay Izmailian

47 # & 17 Yerevan Physics Institute

2008.03.06 - 2008.05.30

Al

PR R < F

2008.03.07 - 2008.07.01

Norihito Muramatsu

p 4 Osaka University

2008.03.11 - 2008.03.15
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K I o B 18 FRBR
H. J. Choi ¥& B Inha University 2008.03.16 - 2008.03.19
WA LN SR X F Y =l 2008.03.16 - 2008.04.13

Armen Allahverdyan

47 % R I Yerevan Physics Institute

2008.04.04 - 2008.05.04

Dang Van Soa Hanoi Univ. of Education 2008.04.10 - 2008.06.10
Keh-Feu Liu % B University of Kentucky 2008.04.13 - 2008.05.12
IR IS EFRFAH 2008.04.18 - 2008.05.07

Tomoaki Hetta

p 4 Osaka University

2008.04.30 - 2008.05.03

Yorihito Sugaya

p 4 Osaka University

2008.04.30 - 2008.05.03

Takashi Nakano

p 4 Osaka University

2008.04.30 - 2008.05.03

Hiroshi Watanabe

p 7 Nagoya University

2008.05.01 - 2008.05.08

Ira Rothstein

% B Garnegie Mellon University

2008.05.02 - 2008.05.08

g i

R L £ BT R A

2008.05.03 - 2008.06.30

Mihael Hategan

% B Argonne National Lab.

2008.05.04 - 2008.05.09

Enrico Lunghi

% ® Fermilab, Theoretical Physics Department

2008.05.04 - 2008.05.15

Geghan Asryan

47 % R I Yerevan Physics Institute

2008.05.09 - 2009.06.30

Satoshi Mishima

% R Institute of Advanced study School of Natural Science

2008.05.10 - 2008.05.17

Toshio Yanagida

p 4 Osaka University

2008.05.20 - 2008.05.23

H. J. Choi

¥& & Inha University

2008.05.24 - 2008.05.29

Yingxi Elaine Zhu

% B University of Notre Dame

2008.05.25 - 2008.05.30

Li-Zhi Fang % B University of Arizona 2008.05.26 - 2008.06.04
X iR BBEFIHT 2008.05.26 - 2008.06.04
Remo J. Ruffini # = 41 University L Sapienza 2008.05.29 - 2008.06.01
* 4 ¥ % B Michigan State Univ. 2008.06.11 - 2008.08.17

L 4 ERREEE. T 2008.06.15 - 2008.09.15
Fos v £ < Univ. of British Columbia and Mcgill Univ.| 2008.06.19 - 2008.07.01

B 48 % B University of Oklahoma 2008.06.20 - 2008.07.03

L 2008.06.20 - 2008.09.19

e
¢

e T R T
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R GRS PEYRF
e N % & Univ. of Delaware 2008.06.21 - 2008.07.06
& ¢RF S Bt AT Y AT 2008.06.22 - 2008.07.20
Per Delsing 74 & Chalmers University of Technology | 2008.06.24 - 2008.06.30
EAPE ) FRArHE 2008.06.24 - 2008.07.11
Bk LENEENE. 11 2008.06.25 - 2008.09.15
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