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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), and Dr. S. P. Li(acting, 2004- 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 (1981-5) 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 (1986-91), 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 38 research staff: 2 distinguished research fellows, 23
research fellows, 8 associate research fellows, 2 assistant research fellows, 1 research
technologist, and 2 associate research technologist. The Institute also maintains 200
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 logo for the Institute of Physics was the winning design from a logo submission

The Institute of Physics Logo

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 I.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.

Nanoscience Research Group

Nanoscience and nanotecnology 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) Synthesis and characterizations of nano-structures, nano-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:

I. Surface Physics and Nanoscale Microscopy

This research group includes six faculty members (Tien-Tzou Tsong, Ching-Ming Wei,
Jason Chia-Seng Chang, Ing-Shouh Hwang, Yeu-Kuang Hwu, Wei-Bin Su) and
routinely maintains a size of around 20 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), 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; 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:

® We have developed a new, simple, and easily reproducible method of preparing
single-atom tips by electroplating Pd or Pt on single-crystal W(111) tips followed
by thermal annealing in a vacuum. (Nano Lett. 4, (2004) 2379)

® We have studied a reversible, temperature-driven structural surface phase
transition of Pb/Si(111) nanoislands and found that the transition temperature
decreased with decreasing island and domain size. (Phys. Rev. Lett. 93, (2004)
106101)

® We have utilized the electronic Moire¢ patterns found on 2D lead (Pb) quantum
islands as a template to grow self-organized 2D clusters (nanopucks). Both the
size distribution and spatial arrangement of the Ag nanopucks are analyzed and
found to be commensurate with the characteristics of the template island, which
exhibits a bi-layer oscillatory behavior. (Submitted to Phys. Rev. Lett.)

® We have determined the structure of a type of surface magic cluster by a
combination of scanning tunneling microscopy, density-functional calculations,
and dynamical low energy electron diffraction. The unprecedented detailed
structure information provided by the diffraction measurement is consistent with
direct microscopic imaging and theoretical calculations. (Phys. Rev. Lett. 92,
(2004) 066103)

® We have investigated the structural, electronic, and optical properties of hydrogen
passivated silicon nanowires along [110] and [111] directions with diameter d up
to 4.2 nm from first principles. The size and orientation dependence of the band
gap is investigated and the local-density gap is corrected with the GW
approximation. Quantum confinement becomes significant for d<2.2 nm, where
the dielectric function exhibits strong anisotropy and new low-energy absorption
peaks start to appear in the imaginary part of the dielectric function for
polarization along the wire axis. (Phys. Rev. Lett. 92, (2004) 236805)

® We have used angle-resolved photoemission measurements of the electronic
structure to show layer-resolved quantum well states in atomically uniform Pb
films, which can be correlated with dramatic variations in thermal stability. The
odd film thicknesses N = 5,7, and 9 monolayers show sharp quantum well states.
The even film thicknesses N = 6 and 8 do not, but are much more stable than the
odd film thicknesses. (Phys. Rev. Lett. 93, (2004) 026802)

® We have shown that a ‘phase-contrast’ technique can image blood vessels in real



time and at resolutions of less than ten micrometres — a level of detail not seen

before even with contrast agents. The technique used a beam of ‘white’ X-rays

(containing a range of wavelengths), generated by a synchrotron accelerator.
(Reported by Nature 427, (2004) 800)

(a) Room-temperature STM topograph showing regions of the 1x1 phase
surrounded by Si(111)-(7x7), taken at a sample bias of + 2 V and a
tunneling current of 0.15 nA. Red scale bars: 5 nm. (b) High-resolution
image of the 1x1 phase. Blue scale bars: 1 nm. (¢) STM image of 7
domains at 190 K, taken at a sample bias of + 2 V and a tunneling current
of 0.15 nA. (d) High-resolution image of the V7 phase. (¢) and (f) illustrate

the atomic models of the 1x1 and V7 phases, respectively.

The electronic Moir¢ patterns found on 2D lead (Pb) quantum islands as a template to

grow self-organized Ag nanopucks on islands.



Homemade Atomic Force Microscope



Phase-contrast microradiographs showing the growth of zinc
on hydrogen bubbles. a, b, Images (taken 6 s apart) showing
growth of zinc dendrites. ¢, Diagram of radial dendritic
growth along the electric-field lines. d, Image showing the
microstructure of the dendrites. Scale bars, 300 um (a, b)
and 200 pum (d).

I1. Optic materials and semiconductor physics

This research group consists of two faculty members and some research associates.
The major research interest covers a broad range of topics concerned with the
fundamental properties of shallow-levels in semiconductors and with impurity related
issues of importance to semiconductor physics and technology, e.g., single and
multiple donors and acceptors, shallow excited states of deep-level impurities, defect
interaction on the atomic scale such as impurity-pair or complex formation. Crystal

growth technique of some optical materials is also being studied hoping to



manufacture useful tunable solid state lasers.

I11. Nanomaterial and low temperature physics

The nanomaterial and low temperature physics research group was first established in
1989. Now it involves two full-time faculty members and maintains a size of around
15 researchers comprised of visiting scholars, post-doctors, assistants, and students.
Our research interests include phenomena that associated with strongly correlated
electrons 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 thermopower and
thermoconductivity in alloys and/or semiconductors. We have developed our own
research equipments such as a SQUID magnetometer operated in He3 cryostat,
low-temperature microcalorimeter, and measurements of thermopower &
thermoconductivity, transport measurements to 20 Tesla in a dilution refrigerator;
magnetic susceptibility and electrical resistivity measurements at high pressure up to
20 kilobars. We also have setups for the preparation of nanoparticles, thin film and
single crystals. Some past research accomplishments are summarized in the

following:

e We have observed several interesting quantum-size effects on the magnetisim
or superconductivity in nanomaterials of heavy fermion systems.

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

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

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

Ru-based double perovskite oxides.
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IV. Spintronics and magnetotranport physics

This research group was established more than twenty years. Currently it includes
four full-time members of the institute and maintains about 40 researchers comprised
of visiting scholars, post-doctors, assistants, and students. Our research areas cover
wide-range of topics associated with interesting magnetic properties such as the

interface properties between ultra-thin magnetic films on semiconductor; magnetic



superlattices; magnetic coupling in multilayer magnetic/superconductor thin films,
patterned magnetic nano-structures and etc. Other topics such as the magnetostriction
of single-layered or multi-layered magnetic films; the magneto-optical effect; the
piezoresistance (or the elastic properties) of metal (magnetic or non-magnetic) films
are also of our research interests. We have established the capabilities to create
artificial nano-patterned magnetic structures and ultra-thin magnetic multilayer films.
We have also developed a very sensitive technique to measure at low temperature the
very small current perpendicular to plane (CPP) resistance of large area thin films
with our SQUID pico-voltmeter setup. This technique provides us the possibility to
further understand the interplay between spin-relaxation and Andreev reflection at the
ferromagnetic/superconducting interface and to quantitatively study the Andreev
reflection as functions of different physical quantities. We have built up a highly
sensitive “Optical-cantilever” system that can be used to measure the saturation
magnetostriction ( s) of a magnetic thin film. We have also built up a
“Resistance-cantilever” system, which can be utilized to measure the strain gauge
factor () of a thin-film sample. A “Polar Kerr effect magnetometer” has been
developed to study the polar Kerr rotation, polar Kerr ellipticity, and reflection

coefficient of MO multi-layers.
V. Quantum electronics physics

Taking advantage of modern electron-beam lithography technology, we are able to
fabricate various nanometer-scaled electronic devices with the critical dimension as
small as 30 nm. The objective is two-fold: to study novel (quantum) effects associate
the small length scale of the devices and to utilize these effects for applications such
as signal detection or information processing. The relevant length scales range from
electron wavelength to phase breaking length, or spin relaxation length in magnetic
systems. The materials that may be employed are superconductors, ferromagnets,
semiconductors and novel materials such as carbon nanotubes and other synthesized
nanowires, colloidal particles. These materials are patterned or arranged into
one-dimensional narrow wires, quantum dots and point contacts. In area of
fundamental research, we investigate superconductor-insulator phase transitions as
well as interplay between magnetism and superconductivity. In addition, a project on
shot noise properties in nanoelectronics is initiated. In application-oriented researches,
we wish to study electron transport properties of devices with synthesized materials
such as carbon nanotubes, colloidal particles or DNA molecules. Our recent research
activities include: Transport properties of Multiwalled Carbon Nanotubes; Single
electron memory cells with Au colloidal islands; Single electron transistors made of

silicon; Spin injection in GaAs/AlGaAs heterostructures; Spin transport in



ferromagnetic-superconductor-ferromagnetic single electron transistors; Quantum
phase transitions in one-dimensional arrays of small Josephson junctions; and

Fabrication of CdSe 2D photonic crystals.

An SEM image of the fabricated device; the
gate electrode is not shown. The inset shows
the suspended Au leads before attachment of
Au particles; the scale bar is 150 nm. The
source and drain electrodes are bridged by
C60-Au-C60 nano-particles, acting as an
electrometer, and the gate electrode is also

0Nl attached by a chain of (C60-Au
. y2BOK " i5enm nano-particles, acting as a charge storage

cell.

Two-dimensional arrays of high refractive
index structures can be fabricated using a
combination of e-beam lithography for
pattern definition and electrochemical
deposition for structure formation. The
potential of this method is demonstrated for
CdSe, where nanopillars, walls, and crosses

are prepared. Such arrays have potential in

optical device applications such as photonic

crystals and waveguides

V1. 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. Cold trapped atoms:
physics in low dimension, optical lattices, spinor Bose condensates and Fermionic
superfluids; electric transport and noise properties in superconducting quantum point

contacts; properties of unconventional superconductors
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High and Medium Energy Physics Group
I.  Theory Program

A. Particle Phenomenology

(1)B meson wave function in k, factorization

(2)Transition to perturbative QCD in two-photon collisions

(3)Weak phase from B— 7z, K decays

(4)Polarizations in B— V'V decays

(5)Final-state interactions in hadronic B decays

(6)Strong and weak decays of pentaquarks

(7)Radiative B decays

(8)Out of equilibrium and RHIC physics

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

(10)Loop gravity

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

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

(13)Neutrino mass and neutrino oscillation

(14)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

I1. Nuclear Physics Experiments

We have a on-site facility of 3MV 9SDH-2 pelletron tandem accelerator which was

installed in 1989. Since then the accelerator became an important facility for



experimental research in the low energy nuclear physics, accelerator based atomic
physics, and applied accelerator technology. The accelerator system has two negative
ion sources, SNICS for solid source material and Alphatross for noble gases Helium-3
and Helium-4, capable of producing a wide range of ion beam species. The ion-beams
for a given charged (q) state with a maximum energy E=3(q+1)MeV can be obtained
and selected by an analyzing magnet to meet experimental need. There are three
beamlines available with different scattering chambers for various research needs,
especially the newly-installed Oxford micro-beam system (Fig. 1). We have made the
accelerator available for outside users. Every year a fraction of the machine time was
provided to people of domestic institutions such as Institute of Atomic and Molecular
Sciences, Academia Sinica, the National Tsing-Hua University, National Taiwan

University and National Sun Yat-sen University

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 pentaquark 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.



e The newly-installed Oxford micro-beam system.
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I11. Particle Phyiscs Experiments

(A) Collider Experiment CDF at Fermilab

For the next decade, Fermilab Tevatron Collider remains the highest energy frontier
of particle physics. With the completion of Main Injector (which will enhance the
luminosity) and with the upgrade of the collider detectors (CDF and DO0), Tevatron
Run II provides the potential for discovery of new phenomena and opportunities for
the precision measurements in hadron collider physics. The Collider Detector at
Fermilab in Run II (CDF II) is a general-purpose solenoidal detector that combines
precision charge particle tracking with fast projective calorimetry and fine-grained
muon detection for the study of p anti-p collisions. Precision measurement of the top
mass and the W mass are primary goals of CDF II. Search for Higgs and new
phenomena beyond the Standard Model will be explored

1: Insertion of silicon detector to the CDF II detector.

- 2: DOIM on Port Card




(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 2005 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, as well as simulation

and analysis.

1. AMS at the International Space Station

2. AMS Detector : Schematic Design

(C) Neutrino and Astro-particle Physics Group

The group 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
40-member strong, has been built up, under the leadership of the Academia Sinica
group, and with the participation of several major research institutes from Mainland
China. The efforts represent the first big research collaboration among scientists from
Taiwan and Mainland China. 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 various low-energy neutrino
interactions. This is the first particle physics experiment performed in Taiwan.
World-level results have been achieved in the search of neutrino magnetic moment.
Our efforts and achievement have been widely covered by the international press.

Various R&D projects are pursued, in further enhancing the detector techniques, in



developing methods to measure trace radiopurities, in developing advanced electronic
modules and in exploring the feasibilities of future experiments in areas like Dark

Matter searches and the investigations of sonoluminescence.

1. Headlines in Taiwan Journal, with the Kuo-Sheng Nuclear Power Plant.

Researchers make headway in neutrino study

3. The shielding and control room at the Kuo Sheng NeutrinoLaboratory.




(D) LHC-ATLAS at CERN and the GRID Project

The European Laboratory of Particle Physics (CERN) is building the World’s largest
hadron collider, the Large Hadron Collider (LHC), which is expected to commission
in 2006 and will allow us to explore the new frontier of physics at the TeV energy
scale. Two general purpose detectors, namely ATLAS and CMS, are being
constructed for LHC experiments. The high energy physics group of the Institute
joined ATLAS Collaboration in September 1999. The main responsibility of the
Taiwan team in ATLAS is to develop and produce compact opto-packages for the
inner detectors (PIXEL and Semi-Conductor Tracker (SCT)), as well as the
high-speed (1.6GHz) transmitter and receiver modules for the optical link of the
Liquid Argon Calorimeter (LAr). A miniature optopackage (1.6mm in height) which
consists of two VCSEL’s (Vertical Cavity Surface Emitting Laser) and one Epitaxial
Silicon PIN diode has been developed by Taiwan for SCT to readout the 6 million
channel silicon micro-strip detector. The SCT opto harness is now in production
phase. The final design review (FDR) for the PIXEL optical link was held in February
2003. Our design is well received and become the baseline. 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.

(E) Grid Computing

Taiwan formally joined LCG project since September 2002. The Institute is
working with the Computing Centre of Academia Sinica (ASCC) building up the
LCG infrastructure in Taiwan. Academia Sinica will be the Tier-1 Center of LCG in
Asia and the formal non-funded member of EGEE (Enabling Grid for E-SciencE). In
the meantime, Academia Sinica acts as first Regional Operation Center and Core
Infrastructure Center of EGEE to provide Grid operation and support services for Asia
Pacific Area.

Grid computing is expected to be the “next big thing” of information technology and
application. It may very well change the way we use computing resources whether it
is for commercial ~ industrial or research purpose. As in the case of World-Wide-Web,
the need of high energy physics research is once again leading and guiding the
revolution. ASCC and the Institute is working hard to keep Taiwan abreast of the
ensuing change. With more than 70 sites joining in the LCG project, Taiwan plays a
leading role in Asia. Proof by the Data Challenges in 2004, LCG becomes the first
world-wide production quality Grid System for LHC requirements of
PetaFLOPS-scale computing in 2008.
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Complex System 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 nine faculty
members and more than ten postdocs and several graduate students working in
different areas of complexity and non-linear science. Our studies of nonlinear and

complex systems involve the following directions.

I. Basic and Applied Research on Hydrodynamics and Atmospheric Physics
Measurement of strong wind characteristics had been carried out the coastal area of
Taiwan. Semi-Lagrangian cloud model, a nonlinear atmospheric fluid dynamic model
with phase changes, has been developed for better understanding of meso-scale
weather phenomena and numerical experiments of this model has been made using
ensemble prediction technique to investigate the storm characteristics, such as the life
cycle of the storm, precipitation area and amount of cumulated rainfall. (Bao-Shi Shau,
Chung-Yi Tseng)

1. 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 possible universality class at the critical point. 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.
(Kiwing To). 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, Simon C. Lin)

Exact phase diagram for an asymmetric avalanche
process, which shows the critical density of particles
pas a function of parameters a and p of toppling rules
in the model. This figure is taken from Phys. Rev. Lett.
87,084301(2001)

V. 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), development of new optimization algorithms
totudy complex systems including protein structure prediction (Ting-Kuo Lee); and
collective behavior of self-propelled particles manifested in flocking models
(Kwan-tai Leung). Moreover, Experimental studies on synchronized firing of neural

net has also been carried out (Chi-Keung Chan).



Breakdown of protein structure due to increasing side chains interaction

Breakdown of protein structure due to increasing side chains interaction.

£

A 3-D protein structure obtained by using the optimization algorithm and a minimal

energy model developed by us.

xperimental setup for synchronous firing of neural net.
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Chang, C.S. (3: £.2)

1.
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collisions at sqrt(s) = 200 GeV” Phys. Rev. Lett. 92, 051802 (2004)
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C 69, 014901 (2004).
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1. L.C.Jia, M. Sano, Pik-Yin Lai, C. K. Chen,““Connectivities and Synchronous
Firing in Cortical Neuronal Networks”, Phys. Rev. Lett. 93, 088101 (2004)
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1. Y. F Hsiou, Y. J. Yang, L. Stobinski, Watson Kuo, C. D. Chen
“ControlledPlacement and Electrical Contact Properties of Individual
Multi-walled Carbon Nanotubes on Patterned Silicon Wafers”, Feb. 9, 2004,
Applied Physics Letters.
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1. S.Y. Chen, P. C. Hsieh, I. G. Chen, M. K. Wu, “Effect of Nano-sized Sm;BaCuQOs
Particles Addition on the Pinning Mechanism of Sm-Ba-Cu-O Materials”, J.
Materials Research Vol. 19, 843 (2004)

2. S. Y. Chen, I. G Chen, P. C. Hsiech, and M. K. Wu, “Effect of Nano-scale
Additions on the Enhancement of Superconductivity in the Y-Ba-Cu-O

materials”, Journal of Electroceramics, in press (2004)

3. P. C. Hsieh, S. Y. Chen, I. G Chen, and M. K. Wu, “Flux Pinning at High
Magnetic Field in Melt Processed SmBa,Cu3O; with nanocrystalline

Sm211/Nd422 additives”, Superconducting Science and Technology, in press
(2004)

4. S.Y. Chen, Y. C. Liao, I. G. Chen, and M. K. Wu, “Effect of Mixing Nano-scale
RE,;BaCuOs in Sm-Ba-Cu-O Materials”, J. Materials Research, in press (2004)

5. S. Y. Chen, P. C. Hsieh, I. G Chen, and M. K. Wu, “Effect of Nano-scale
Additions on the Superconductivity and Pinning Mechanism in the Sm-Ba-Cu-O

Materials”, Chinese Journal of Physics, in press (2004)
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6. S. Y. Chen, I. G Chen, and M. K. Wu, “Effect of the Particle Size of Nano-scale

Additions on the Formation of Compositional Fluctuations in Sm-Ba-Cu-O

Materials”, IEEE Transaction on Applied Superconductivity, in press (2004)

7. S. Y. Chen, I. G. Chen, and M. K. Wu, “A Semi-quantitative Method to Analyze

the Complex Pinning Mechanisms in Single-Grained High-Tc Superconductors”,

IEEE Transaction on Applied Superconductivity, in press (2004)

8. C. C. Wang, S. Y. Chen, P. A. Lai, I. G Chen, and M. K Wu, “Study of the

Heterogeneous Nucleation of 211-Particle by the Addition of CeO, Precursor
with Different Sizes”, IEEE Transaction on Applied Superconductivity, in press
(2004)
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T.W. Tseng, W.H. Lee and Y.Y. Chen (2004) “ Antiferromagnetic spin wave in
Ce,CuGeg” Japanese Journal of Applied Physics, 43, L66-L69,

S. Bhattacharya, S. Pal, R.K. Mukherjee, B.K. Chaudhuri, S. Neeleshwar, Y.Y.
Chen, S. Mollah, H.D. Yang (2004) “ Development of pulsed magnetic field and
study of magnetotransport properties of K-doped La;.«Ca,.,KyMnO3”

Mag. Mag. Mat. 269, 359-371

C.R. Wang, Y.Y. Chen, Y.D. Yao, Y.S. Lin, M.N. Ou, S.M.A. Taher, H.H.
Hamdeh, X. Zhang, J.C. Ho and John B. Gruber (2004) “Magnetic and
Calorimetric Studies of an Antiferromagnetic Transition in Erbium Sesquisulfide

(Er,S;)” J. Mag. Mag. Mat. 269, 419-422

Y.T. Fan, W.H. Lee and Y.Y. Chen (2004) “ Antiferromagnetic spin wave in
Ce,PdGeg” Phys. Rev. B, 69, 132401

H.H. Cho, W.H. Lee and Y.Y. Chen (2004) “ Antiferromagnetism and Kondo
behavior in Ce(Pt;xPdy)Ga” Solid State Comm. 130 821-825

S.M. Rao, M. K. Wu, J. K. Srivastave, B. H. Mok, C. Y. Lu, Y.C. Liao, Y.Y. Hsu,
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“ Magnetic and superconducting behaviors of doped and undoped double
perovskite Ba,PrRuQO¢” Physics Letters A 324, 71-81

A. K. Meikap, Y.Y. Chen, and J.J. Lin (2004) “Anomalous temperature and
disorder dependences of electron-phonon scattering rate in impure VAl
alloys™” (2004) Phys. Rev. B, 69, 212202.

S. Neeleshwar, Y.Y. Chen, C.R. Wang, , M.N. Ou and P.H. Huang (2004)
"Superconductivity in aluminum nanoparticles " Physica C. 408-410, 209.

Y. Y. Chen,S.-J Jang,C. R. Wang, H. D. Yang, “Superconductivity ic CeCo2
nanoparticles ““ (2004) Physica B (in press)

10 . S.W. Han, C.H. Booth, E.D. Bauer, P.H. Huang, Y.Y. Chen, J.M. Lawrence



“Disorder-induced Kondo behavior in nanostructured CeAl, ” J. Mag. Mag. Mat
272-276 e101-102, (2004)
11. GY. Cuo, Y.K. Wang, Y.Y. Chen, “ab initio studies of the electronic structures
and magnetic [properties of bulk and nano-particle CeCo2” J. Mag. Mag. Mat
272-276 e1193-1194, (2004)
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1. Chi-Ho Cheng and P.Y.Lai, "Polyelectrolyte Adsorption on Charged Substrate",
Proceedings of the 3rd Symposium on Slow Dynamics in Complex Systems; AIP
Conference Proceedings 708, 229 (2004).

2. Chi-Ho Cheng and P.Y.Lai, "Adsorption Transition of a Polyelectrolyte on a
High-dielectric Charged Substrate", Physical Review E 70, 061805 (2004).
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1. H.Y. Cheng, C.K. Chua and C.W. Hwang, ""Covariant Light-Front Approach for
s-wave and p-wave Mesons: Its Application to Decay Constants and Form
Factors" Phys. Rev. D69, 074025 (2004).

2. H.Y. Cheng and C.K. Chua, ""Covariant Light-Front Approach for
B—K'y,K,y,K,y Decays" Phys. Rev. D69, 094007 (2004).

3. H.Y. Cheng, C.K. Chua and C.W. Hwang, “Light-Front Approach for Heavy
Pentaquark Transitions" Phys. Rev. D70, 034007 (2004).

Chern, R. L. (r33 k)

1. “Numerical Study of Three-Dimensional Photonic Crystals with Large Band
Gaps” R. L. Chern, C. Chung Chang, Chien C. Chang, and R. R. Hwang,
Journal of the Physical Society of Japan, 73, 727 (2004)

2. “Two classes of two-dimensional photonic crystals with simultaneous band gaps”
R. L. Chern, C. Chung Chang, Chien C. Chang, and R. R. Hwang, Japanese
Journal of Applied Physics, 43, 3484 (2004)
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1. "Decaying superheavy dark matter and subgalactic structure of the universe",
Chung-Hsien Chou and Kin-Wang Ng, Phys. Lett. B 594, 1 (2004).

2. "Model of CP violation from extra dimension", Darwin Chang, Chian-Shu Chen,
Chung-Hsien Chou and Hisaki Hatanaka, Phys. Rev. D 70, 096010 (2004).

3. '"Decaying superheavy dark matter and the cusp halo problem.", Chung-Hsien
Chou and Kin-Wang Ng,  Mod. Phys. Lett. A19, 1227-1230, (2004).
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arXiv:hep-ex/0411066

“Observation of B'—=Kny”, Belle Collab., S. Nishida et al.,
arXiv:hep-ex/0411065
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interactions at LEP L3 Collab.”, P. Achard et al., Phys. Lett. B604,48 (2004)
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“Search for anomalous couplings in the Higgs sector at LEP” L3 Collab.,
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“Search for scalar leptons and scalar quarks at LEP”, L3 Collab., P.~Achard et
al., Phys. Lett. B 580,37(2004)
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“Measurement of charged particle multiplicities in gluon and quark jets in p;

collisions at 4/ s =1.8TeV”, CDF Collab., D.~Acosta et al.,
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“Search for anomalous production of diphoton events with missing transverse
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predictions from a next-to-leading order QCD calculation”, CDF Collab.,
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FERMILAB-PUB-04-148-E
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“Search for doubly-charged Higgs bosons decaying to dileptons in pp collisions
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“Inclusive search for anomalous production of high-pr like-sign lepton pairs in
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submitted to International Symposium on OpticsEast 2004.
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Y. Hwu, W. L. Tsai, H. M. Chang, H. . Yeh, P.C. Hsu, Y. C. Yang, Y. T. Su,
H.L.Tsai, GM. Chow, P. C. Ho, S.C. Li, H. O. Moser, P. Yang, S. K. Seol , C. C.
Kim, J. H. Je, E. Stefanekova, A. Groso, G. Margaritondo: “Imaging Cells in
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Coherent Back-action correlation to Casimir-
Polder Force and Motional Decoherence of B. L. Hu Univ. of Maryland 2004/1/5
atoms in a Quantum Field
Protein network and nonlinear dynamics Ouyang Qi Beking University 2004/1/5
Multiphoton Fluorescence Microscopy of the
Skin: Combinding Biophysics and i Nt SRR s I 2004/1/5
Biotechnology
Bioimaging using Fluorescent Nanoparticles & = e i - P 2004/1/8
Quantum Computing on Si Chips R. J. Joynt University of Wisconsin 2004/1/9
Higgs Physics at GLC and GRACE project Yoshiaki Yasui KEK 2004/1/9
DNA bending, twisting, and supercoiling James C. Wang Harvard University 2004/1/12
Slmulayons of Met-Enkephallr.l with Solvent Hsiao-Ping Hsu Institute for Computing 2004/1/12
Accessible Area Parameterizations
Through the Interaction of Neutral and i . Chevron Texaco
Adaptive Mutations, Evolutionary Search Gwoing Tina YU Information Technology 2004/1/13
A Growth-based Optimization Algorithm for N . .
Lattice and Off-lattice Protein Toy Models Hsiao-Ping Hsu Institute for Computing 2004/1/13
The Scientific Study of Societal Conflict Monty Marshall Univ. of Maryland 2004/1/14
Processes
Soc!al Forms: Integration and Disintegration in Monty G. Marshall Univ. of Maryland 2004/1/15
Societal Systems
Quantum Phase Transition in a Parallel- Department of Physics,
Coupled- Quantum-Dot Jeng-Chung Chen Purdue University 2004/1/16
. . . Inst. fur Experimental
BEC-BCS crossover in a strongly interacting- Cheng Chin Physik, Universitat 2004/2/2
quantum gas
Innsbruck
Entropically Driven Interactions Between - A
Colloids and Their Assembly Keng-hui Lin Harvard Univresity 2004/2/12
B BpEZ2 RIZE FiT AR Dmitry Kozodaev NT-MDT 2004/2/13
Design of a Novel Paroxysmal Atrial _ _—
Fibrillation Identification System o Corell University 2004/2/13
. . Ernest Orlando Lawrence
Ab-initio calculations of quantum-well states | oot o \van Hove Berkeley National 2004/2/16
in ultrathin metallic films
Laboratory
olecular Cloning, Expression and Functional , Rz s~ Faitp5
¥R
Analysis of Zebrafish PYK2 Gene 2 Ay T 2004/2/17
Quantum Phases of Frustrated Mott Insulators | Chung-Hou Chung U. of Toronto 2004/2/18
O R - g AR AR i i BT AP 2004/2/19
Phase Diagram of Degenerate Exciton Systems C. W. Lai Lawrence Berkeley 2004/2/20

National Laboratory
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Structure and dynamics of copper/electrolyte Institute of Physical and
. y PP y P.Broekmann Theoretical Chemistry, 2004/2/20
interfaces o

University of Bonn
Optical thin films and nano-materials for .

) SIS sl s
nanoscale lithography application A e AR 200472123
Frustrated Ising Pyrochlore Magnets Ying-Jer Kao U. of Toronto 2004/2/24
Leptogfenesw_wnhout right-handed neutrino in oy TRIUME 2004/2/25
extra dimension
Atomic and Molecular Radiation Processes in .
¥R 24 IRy == o) S SRR

the Interstellar Medium T Pl T 200472126
A Fundamental Approach to Reactivity at . L T
Solid Surfaces Sir David King =RE A FBAER 2004/2/27
Single-molecule fluorescence resonance
energy transfer reveals a dynamic equilibrium Jiang Hon-Ren 2004/3/1
between closed and open conformations of
Multl_sc_ale Molecular S_,lmulatlons: from Sheng Der Chao Los Alamos National 2004/3/2
atomistic to coarse-grained models Laboratory
Multi-GeV astrophysical tau neutrinos Athar Husain Natlona_ll Centfer for 2004/3/5

Theoretical Sciences
Black hole and string theory * £ AT FEAE R ) 2004/3/11
D-term inflation in string models Osamu Seto NatlonaI_Chla_lo Tung 2004/3/12

University
\T/:]:WRestless Protein: A NMR Spectroscopisti's Huang Tai-Huang | Inst. of Biomedical Science | 2004/3/15
Semileptonic decays of polarised top quarks: L National Chiao Tung
V + A admixture and QCD corrections Umeda Yoshiaki University 2004/3/19
Some recent theoretical progress on high 5 4 : ) L
- T_R BT [ de 18 T g
temperature superconductivity + B 1 1| 200473025
. . Nanomatrials Lab., National
Nan.otechnology Research In the National Masakazu Aono Institute for Materials 2004/3/26
Institute for Materials Science,Japan. .
Science, Japan.

Chlral_ Lagrangians for Electroweak Symmetry B Harvard University 2004/3/26
Breaking
Structural b_a5|s of the ligand specificity of Tsai Ming-Daw Genomic Research Cente | 2004/3/29
FHA domains
_Global Fopologlcal study of the protein-protein Ng Ka-Lo Taichung Healthcare and D004/4/5
interaction networks Management
Testing the limits of quantum mechanics A J. Leggett | 2003 Nobel Prize Winner | 2004/4/8
motivation state of play prospects
The cr_nral I|rr_nt K-> pi pi electrowea!< Kim Maltman York University 2004/4/9
penguin matrix elements from hadronic tau
Quantum-mechanical modeling of complex
chemical processes: Examples for some gas-
phase and gas-surface reactions.Also to Ming-Chang Lin Emory University 2004/4/12
present some recent result that may be relevant
to the H20 splitting by solar energy.
Evidence for the pentaguark Ken Hicks Ohio University 2004/4/13
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SUPERSYMMETRIC . :
GRANDUNIFICATION: QUEST FOR THE Goran Senjanovic ICTP 2004/4/15
AT 7P o i B S ET B, AT P 2004/4/15
Hints in B --> K f0 data iy AE PR HE 2004/4/16
PCR in a Rayleigh-Benard Convection Cell Chi-Keung Cha Institute O.f Ph_y§|c3, 2004/4/19
Academia Sinica
From Mr. SQUID to Wireless Filters: .
Applications of Thin Film High Temperature Luke s:r:ng-Jen Tecf?nuorizrcizrs]dlu ncgo[J SA 2004/4/19
Superconductors, Status and Challenges g gies, Inc,
Stereo Sound Reproduction and Advanced Ming Li Naval Research Lab. U.S.A.| 2004/4/19
Electronic Warfare Technology
. o Deputy Director for Science
Major Re§earch Directions: USA and Oak Lee L. Riedinge |and Technology, Oak Ridge| 2004/4/22
ridge National Laboratory i
National Lab
Charged scalar quasinormal modes of dyonic " .
¥R
black holes LR Tamkang University 2004/4/23
Softmatter—Biophysics Journal Club:A model .
of friction between surfaces and a model of H. Y. Chen Dept of Phys.. Nat|.onal 2004/4/26
. . Central University
unfolding of the protein titin.
Mesoscopic Phenomena in the Rectangular . . . N
. . Shu-Chiuan Chang [ National Taiwan University [ 2004/4/27
Ising Lattice
. . . e Department of
OIS
Micro/Nano technology in Cardiology Ik Bioengineering, UCLA 2004/4/28
Phenomenology of the strange-beauty squark 7k I A NTHU 2004/4/30
Interactions of long DNA chains with charged Laboratoire de Physico
surfaces: Entropy, Conformations and Rondelez Chimie Curie, Institut 2004/5/3
Applications Curie,
Exclusive processes and the transition from . N
. Hai-Yan Gao Duke University 2004/5/6
meson-nucleon to quark-gluon picture
2000#F 12 &k T4z A8 &R K2l ~FHuEpEy 2004/5/6
The littlest nggs_ model and c_me-loop Mu-Chun Chen Brookhaven National 2004/5/7
electroweak precision constraints Laboratory
Selected Highlights in Sonoluminescence A pe LY IR 2004/5/13
Gauge symmetry breaking in Higher-
Dimensional Gauge Theories and its Hisaki Hatanaka NTHU 2004/5/14
Applications
Softmatter and Biophysics Journal Institute of Phvsics
Club:Spontaneous Ratchet Effect in a Granular K.W. To : 'y. ’ 2004/5/17
Gas Academia Sinica
Qua_ntum Computing & Superconducting Per Delsing Chalmers University of 2004/5/18
qubits Techonology, Sweden
. . Middle East Technical
Higgs search in qg->qqH at CMS/LHC Mehmet Zeyrek University , Turkey 2004/5/19
A_\ I_attlce th(_aory for onv energy fermions at T NTU 2004/5/21
finite chemical potential
Softmatter and Biophysics Journal Club: M. J. Chen ey 2004/5/24

Interaction of Bubble with Acoustic Waves
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lF:'IZSsnF:??ENIX discovered the Quark-Gluon Mickey Chiu Columbia University 2004/5/26
Half a century of the Yang-Mills Theory rE# LT g 122 7 4 | 2004/5/27
Large N Cosmology 3 R NTNU 2004/5/28
Softmatter and Biophysics Journal Institute of Meical Image,
Club:Adhesive force of a Sinlge Gecko foot- L.C. Jia Yuanpei Univ. of Sci. and | 2004/5/31
hair Tech.
Metamaterials and micro fuel cell Daivd Yen UCLA 2004/6/1
Inside the IC Semiconductor Technology o c T 2004/6/3
I-_|ef':1vy meson chiral perturbation theory in C. J. David Lin University of Washington 2004/6/4
finite volume
Appllca_tlon_ of the Triangulation _I\(Iethod for Jan Busa Departme_nt of M_ather_natlcs 2004/6/4
Determination of Molecular Cavities Technical University
School of Physics and
Evolution, Ageing and Gene Expression Yong Mao Astronomy, University of 2004/6/7
Nottingham, UK
Pauterns _and Defect Chaos in Rotating Yuan-Nan Young | Stanford University, USA 2004/6/7
Convection
Learning eta\' from B decays A2 NCKU 2004/6/11
Transition from stick-slip to continuous Institute of Physics,
Sliding in Atomic Friction K.T. Leung Academia Sinica 2004/6/14
Nano-objects: an intermediate state of the Cathgrme CNRS Aime Cotton 2004/6/15
matter Brechignac
Physical measurements using a sub-nm Christian Colliex | CNRS Aime Cotton Lab | 2004/6/15
electron beam on individual nanostructures
M_eaSL_Jrement of pk_n-meson photoproduction Tsutomu Mibe Resea_rch Center of _Nucl_ear 2004/6/17
with linearly polarized photons at Physics, Osaka University
, R
The Dynamical 1/M_b Corrections in B->PP i Lo 2004/6/18
Decay
Historical perspective of superconductivity and James Ho Wichita State University 2004/6/23
superconductors
Quantum Cryptography Hoi-Kwong Lo University of Toronto 2004/6/24
(S?;satztmu? Transportin Low-Dimensional Dr. N. O. Birge Michigan State University 2004/7/5
E Y e e - % P4t DY 4 2004/717
The worm turns: The worm-like chain and the University of
statistical mechanics of alpha-helical Alex J. Levine y 2004/7/26
i Massachusetts, Amherst

polypepides.
The Sudbury Neutrino Observatory (SNO) and . Brookhaven National
Beyond Min-Fang Yeh Laboratory , USA. 2004/77/27
Interplay of D-wave Superconductivity and
Antiferromagnetism in the Cuprfa\te Wu-Pei Su University of Houston, USA( 2004/7/28
Superconductors: Phase Separation and the
Pseudogap Phase Diagram
T | Terahertz R h at Dept. of Physics,Rensselaer

erascale and Terahertz Research a K. C. Wang ept. of Physics,Rensselae 2004/7/98

Rensselaer

Polytechnical Institute,N.Y.
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Sailing the surfactant sea: Dynamics of rigid . University of
and flexible bodies in lipid membranes. Alex J. Levine Massachusetts, Amherst 2004/7/28
L . . University of
2
What is being measured in microrheology? Alex J. Levine Massachusetts. Amherst 2004/7/30
Dep. of Mechanical
Micro-Scale Thermal and Fluid Dynamics Chen Shi Yi Engineering, The John 2004/8/4
Hopkins University.
. _— Department of Complex
Devel'opmer?t of ngntum Circuit Designing Hiroshi Watanabe | Systems Science, Nagoya | 2004/8/12
and Simulating Enviromnent .
University
Superfluid 3He in Silica Aerogels: The Department of Physics,
Response of a p-wave BCS State to Impurity Douglas Osheroff Stanford University 2004/8/16
Overwevx{ of _Com_plex Economic [_)ynamlcs Barkley Rosser Department_ of Ecor_lomlf:s, 2004,/8/20
and Applications in Macroeconomics and James Madison University
Spec_troscoplc Studies of D|Iut_ed Mggnetlc A. Fujimori University of Tokyo 2004/8/20
Semiconductors for Future Spintronics.
A E P e TR T Fid FRAL 3 - 2004/8/27
First-Principles calculations by Diffusion National Institute for
Monte-Carlo method Ryo MAEZONO Materials Science 2004/9/2
Free electron laser systems and relativistic Organesyan YL g 9004/9/8
strophotron
e kb . FEAFFIE R
< ER S Ao gﬁﬁﬂ, s g s | 20047979
Hybrid model of protein interaction network Doochu Kim Departmfant of Ph_ysms_, 2004/9/15
Seoul National University
A Quantum Interference Effect using Spin Stanford Linear Accelerator
Polarized Positrons Sewan Fan Center, USA 2004/9/11
Frg:d AR o - L 2004/9/23
The _magnetlc screening of an anisotropic Chungwen Kao North Cgrollr?a State 2004,/9/24
medium University
Interplay of Electron Correlation and Electron- .
Lattice Interaction in the High Tc Sumio Ishihara Dept. Of. Physics, Tohoku 2004/9/30
.. University, Sendai, Japan
Superconductivity
New _Spqcetlme Card Diagrams and their John Wang NTU 2004/10/1
Applications
Synthesis of IR and UV Materials using . Department of Chemistry,
Molecular Chemistry Kouvetakis Arizona State University 2004/1074
Softmatter and Biophysics Journal Club: Institute of Phvsics
Molecular nanosprings in spider capture-silk C. K. Chan . .y. ' 2004/10/4
Academia Sinica
threads
Is there a core engine in the life process? # % N 3 VY
B¢l A il U g marar it i | 2004/10/7
Softmatter and Biophysics Journal . Dept of Physics, National
Club:Pattern formation of microtubules and Hsuan-Yi Chen Central University 2004/10/11
Edge states and supersymmetry in nanowires ERE FEAE R X 2004/10/14




AL R ke B HE p 3
Casimir Effect in a SUSY-Breaking Brane-
World as Dark Energy: a New Approach to the Je-An Gu NTU 2004/10/15
Cosmological Constant
Softmatter and Biophysics Journal . Dept. of Chemistry,
Club:Kinetic Pinning and Biological David Lu National Taiwan University 2004/10/18
AR R €S e
Photonic Band Gap Materials: Engineering the . Department of
Fundamental Properties of Light Sajeev John Physics,University of 2004/10/18
Toronto
Center for applied nano-bio
Applications of Nanostructures in Biology C. F. Chou Science, Arizona State | 2004/10/19
University
Generalized antiferromagnetic Heisenberg spin van-Chr Tsai Y 2004/10/22
ladders
Non-Linear Slgma Models on Takeo Inami Chuo University, Tokyo | 2004/10/28
Noncommutative Superspace
— - , - PRIy
Ad_vanced applications of FEG-TEM in Nano 2 4 4 P A7+ ﬁu‘ € AT * 2004/10/29
Science and Technology ¢
Elastic Properties of a Single-Stranded NP . ) .
K;‘ = J"T I 7= ’;‘Dnﬁ e S A1
Charged RNA UEE S Pyt aeyer | 2004/11/1
PRGN PRELFERSE TS N e
= R ’?‘4‘ /’L‘zﬂ:
75 M & JEOL 32 7 2004/11/2
Softmatter and Biophysics Journal Club: How
do Cells Get the Right Chromosomes? ya il S e LT IR AT | 2004/11/8
(microtube in mitosis)
Formation of Highly Ordered Porous Materials Institute of Mechanics,
and Assembling Colloid Fine Particles Yuren Wang Chinese Academy of 2004/11/15
Quark Mass_Matrlx from Dimensional Andrea Soddu NTU 2004/11/17
Deconstruction
Why Th(_ere Is What There Is --- A Symmetry N Y 2004/11/18
Perspective
Softmatter and Biophysics Journal Club:
locomotion and the water-repellent legs of n fa,%» PR T Ry et | 2004/11/22
water striders
Berry Phase and Neutrino Oscillation Xiao-Gang He NTU 2004/11/25
. . . . Institute of Physical
Synthesis of Novel Hydride Materials by High | .- e\ Filinek | Chemistry, Polish Academy | 2004/11/25
Pressure and Their Characterization. .
of Sciences
‘a:'oﬁmatter and Biophysics Journa! Club: S A ERFI 2004/11/29
\"Direct mean flow measurement in pattern
Hadron Therapy to Cure Cancer Gong-Ping Yeh IR A FTHRZ 2004/12/9
s ok FIRB P o R AT 2004/12/23
Reactor Neutrino Oscillation Experiments Yi-Fang Wang AP Bl g e 320t [ 2004/12/24
When did the universe 11t and + B2 |University of Arizona|2004/12/24
warmed up?
2F P EL LR AR 257 AN 2004/12/30




Visiting Scholars
DA R L2 E R R L
(2004 # 1 % -2004 & 12 *)

+
~

R OB R o R B RS R
hoA%EE ArgELR 2003.10.20 - 2004. 04. 18
Kaice T. Reilly The LIGO Laboratory, U. S. A. 2003.11. 15 - 2004. 07. 31
e 7. ARG R FEAT R 2003.11.20 - 2004.07. 08
* % AR RF R PFREAT R 2003. 11.20 - 2004. 03. 01
B Rt 30 %5 2003.12.03 - 2004. 12. 02
TR il S 2003. 12. 30 - 2004. 01. 06
F =R FRpEY 5 2004.01.01 - 2004. 01. 31
BTk BB EE e 2004.1.01 - 2004. 06. 30
ME IR 4 2004.01.06 - 2004.09.15
B2 Ar i B 2004.01.09 - 2004.09.15
Monty G. Marshall (WL~ 2004.01.11 - 2004.01.16
BTN PR 2004.01.15 - 2004.09. 15
N LRt 2004.01.15 - 2004. 02. 15
Ay FELF 2004.01.15 - 2004. 02. 15
EX EOE I 2004.01.15 - 2004.09.15
B LE~ 5 2004.01.17 - 2004.09. 15
R a5 2004.01.19 - 2004. 09. 30
#yik T REF 2004.01.20 - 2004. 09. 30
Vu Nguyen Thuc Vietnam National University 2004.01. 27 - 2004. 09. 26
% R il S 4 2004. 01. 28 - 2004. 05. 27
V. B. Priezzhev BRREBE P FEF T R 2004. 02.06 - 2004. 03. 05
By % & Univerisity of Wisconsin 2004.03. 03 - 2004.03. 06
Edik Hayryan BREBE P FEF T R 2004. 03. 31 - 2004. 05. 31
Aono Masakazu PAXIKXE 2004. 03. 25 - 2004. 03. 27
AlJ. Leggett % B Univerisity of Illinois 2004.04.07 - 2004. 04.13
Jan Busa 2004. 05.01 - 2004. 06. 06
Francis Rondelez ZRRRFEEFY Y o 2004. 05. 02 - 2004. 05. 06
MO # WBrookhaven ® #3 =% % 2004. 05. 03 - 2004. 05. 07
Mehmet Zeyrek 2338 METU= % 2004. 05.16 - 2004. 05. 22




#wRF R A A EX L

&L IRELHE 2004. 05. 22 - 2004. 05. 25
Bt = % ® UCLA 2004. 06. 01 - 2004. 06. 04
A=A FRpEY 5 2004. 06. 01 - 2004. 08. 31
Aleksenko Vasyl FRBTRPHE LT 2004. 06. 05 - 2004. 08. 03
o ik & % ® Wichita State University 2004. 06. 06 - 2004.07. 13
Mai Suan Li # ¥ Institute of Physics, Polish Academy of Science|2004.06. 14 - 2004. 06. 26
AL FRAEFFF 2004. 06. 15 - 2004. 07. 15
T. Mibe pASKSE 2004. 06. 16 - 2004. 06. 20
Herbert Levine % ® UCSD 2004. 06. 19 - 2004. 06. 23
Marcelo Osvaldo % B Rockfeller university 2004. 06.19 - 2004. 06. 23
Magnasco

Ashot Gevorkyan 2RI 2004. 06. 30 - 2004. 08. 31
B i PRP R IR BT AT 2004.07.01 - 2004. 08. 31
R i FRErELF 2004.07.03 - 2004.07.12
ELEY FRE R~ F 2004.07.02 - 2004.07. 13
LEE FRE-TE1IERKR 2004.07.04 - 2004.07. 14
P L FRELHF 2004.07.07 - 2004.07.09
Frank Eisenmenger it B 2004.07.25 - 2004.07. 31
ERES FRAAF 2004.07. 31 - 2004. 08. 17
Ed EHRR T TERT 2004. 08. 01 - 2004. 09. 30
ERR WS Fric W= < F 2004. 08. 01 - 2004. 09. 30
Seol Seung Kwon it WDept. of Materials Science and Engineering POSTECH|2004. 08. 02 - 2004. 08. 15
Pyun Ahram i WDept. of Materials Science and Engineering POSTECH|2004. 08. 02 — 2004. 08. 15
Fujimori Atsushi pPALRAE 2004. 08. 16 - 2004. 08. 21
Moo Rye 1 S e e o I oot 08,2 - 200t 9.4
By RN Lk 2004. 08. 23 - 2004. 09. 22
#iE @ 27 University of Valencia 2004.09. 01 - 2004. 10. 03
P R X 2004. 09. 02 - 2004. 09. 10
Glenn. H. Fredrickson | % B4 % & 2004. 09. 05 - 2004. 09. 07
Maseo Doi pALR <5 2004. 09. 08 - 2004. 09. 10
Muhammed Deniz 1 3d METU= ¥ 2004. 09. 15 - 2005. 05. 31




R OB R o B vEAR
HFe 442 University of Science 2004.01.27 - 2004.11.16
George W. Crabtree Argonne National Laboratory 2004. 09. 05 - 2004.09. 11
Eric D. Issacs Argonne National Laboratory 2004.09. 05 - 2004. 09. 11
Orlando Auciello Argonne National Laboratory 2004. 09. 05 - 2004.09. 11
Sumio Ishihara Department of Physics, Tohoku University(Japan)(2004. 09. 26 - 2004. 10. 02
TR - pAdR R~ HF 2004. 09. 20 - 2004. 09. 24
Frederick Casper }“;méiséﬂiiﬁiiﬁé i;ﬁfvgizise”er 2004. 09, 11 - 2004. 10. 29
N VO LTERT 2004.10.01 - 2004.11. 30
Tt PR AR RF R fAEAT R 2004.11.01 - 2005.01. 31
FAN FEAFRTE BT 2004.11.09 - 2004.11.15
3 15 4t # B Institute of Physics, Polish Academy of Science [2004. 10. 29 - 2004. 12. 23
| 4R - pALREIL X E 2004.12.04 - 2004.12.13
% R PR EH R 2004.11.24 - 2004.12. 24
EAR S FracH R < 8 2004.11. 15 - 2004. 12. 31
[ % B University of California 2004.12. 13 - 2004. 12. 31
Wi % B Harvard University 2004.12.16 - 2004. 12. 22
EN e PR A RF R fEAT R 2004.12.22 - 2004.12. 29
FUF 8 % B Harvard University 2004-12. 22 - 2005. 01. 04
B RIR % ® Arizona University 2004. 12. 30 - 2005.01. 07




ANNUAL REPORT OF THE INSTITUTE OF PHYSICS, ACADEMIA SINICA VOLUME 32 APRIL 2005



	copyright-2004.pdf
	Published by 
	Publisher 

	
	Research Staffs

	
	Sheet1

	
	2004


