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INTRODUCTION
The year 2020 is a special one in our history. The presidential election in January gave a
mandate to the governing party for another four years. Immediately thereafter, the
COVID-19 pandemic emerged and dramatically changed our life. While we feel relieved
about the success of our government and society in mitigating the effects of the
pandemic, it is unfortunate that other parts of the world continue to struggle against
the virus.
Taiwan’s successful experience in controlling COVID-19 has gained worldwide
attention, which is also reflected in the recruitment of faculty members and students. I
am happy to have three brilliant new faculty members—Dr. Hsiang-Hua Jen, Dr. ChingWei Lin, and Dr. Yang-Hao Chan—joining IAMS this year. Fourteen new students have
been accepted under the TIGP-MST program, with six having deferred enrollment due to
travel restriction. Meanwhile, giant international enterprises such as Microsoft, Cisco,
Amazon, Facebook, Apple, Google, BASF, and ASML have increased their investments in
Taiwan. In addition, the world No. 1 semiconductor manufacturer, TSMC, has announced
an additional 50 billion USD investment in 2-nm technology in Hsinchu. The high
demand for technologies and talents to overcome major challenges means we have
many opportunities in the future. I am excited as a member and Director of IAMS to be
part of the effort in ushering in this new era.

Kuei-Hsien Chen, Director, IAMS, Academia Sinica ___
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I would like to congratulate my IAMS colleagues for continuing to make good progress during this
special year of 2020. The COVID-19 pandemic makes us treasure our precious stability in Taiwan that
allows us to continue conducting innovative research at IAMS.
IAMS has been a multidisciplinary center of excellence in fundamental research. Our faculty, with
backgrounds in physics, chemistry, and engineering, have created and flourished in this highly
interactive environment. With advanced instrumentation and an interdisciplinary approach, our research
groups have aimed to solve important scientific problems that have an impact on other fields as well. We
also hope that some of these developments can realize practical applications in the future.
We have excellent colleagues, great facilities, and world-class research teams. This is an exciting place
to do research in fundamental science. This tradition will continue despite the pandemic. I wish everyone
another fruitful year in your research work.

Mei-Yin Chou, Vice President, Academia Sinica __________
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Understanding Reactivity of Criegee Intermediates:
Using Gas-phase Chemical Kinetics Experiments
and Computation to Solve Problems in Atmospheric
Chemistry
Dr. Jim Jr-Min Lin, Research Fellow
Dr. Kaito Takahashi, Associate Research Fellow
Dr.

Jim

Jr-Min

Lin

and

co-workers

utilized

spectroscopy techniques to obtain accurate reaction
rate coefficients for reactions involving Criegee
intermediates (CIs). Using the calculations performed
in Dr. Kaito Takahashi’s laboratory, they provide a
deeper understanding of substituent effects on
the reactivity and effect of hydrogen bonding in
promoting reactions. They show that in several
reactions involving CIs, the addition of just one
water

molecule

enhances

the

reactivity

by

several orders of magnitude under atmospheric
conditions. These results help elucidate the fate
of the reactive intermediates in the atmosphere.
CIs are very reactive carbonyl oxides, R1R2COO,
formed in the troposphere from the reaction
between ozone and unsaturated hydrocarbons
emitted by plants. Recent studies have reported
the possibility that CIs may act as oxidizing agents
to initiate aerosol formation. However, CIs are “too
reactive,” so their study via field measurements is
very difficult. Therefore, the only way to estimate
atmospheric CI concentrations is through their
rates of production and removal. Previous studies
have provided accurate rate coefficients for the
production processes, but many uncertainties
concerning the removal processes need to be
resolved.
Dr. Lin’s laboratory showed that for the simplest
CI, H2COO, the reaction rate of H2COO + H2O →

H2C(OH)OOH is enhanced with the existence of a

second water molecule: i.e., H2COO + (H2O)2 →
H2C(OH)OOH + H2O is four-orders-of-magnitude
faster than the reaction with one water molecule
at room temperature. Furthermore, they showed
that this reaction with two water molecules shows
a very strong structure dependence. For the
methyl-substituted CIs, the anti-form gives rate
coefficients that are two-orders-of-magnitude
higher than the rate coefficients given by the synform.
Moreover, they showed that for the synCH3CHOO+NH3→ CH3C(NH2)OOH reaction, the
addition of one water molecule could greatly
enhance the reaction at room temperature. This
was found to be one of the most substantial
enhancements by a single water molecule (Fig. 1).
The results of computational studies showed that
this reaction involves a nucleophilic attack of the
ammonia on the carbonyl carbon atom of
CH3CHOO, followed by a relay of H-atom along
the intermolecular hydrogen bonding network:
water acts as a bridge, accepting an H-atom from
the ammonia and donating another H-atom to the
terminal oxygen of the CI.
Currently, the team is extending studies to CIs
containing vinyl groups (H 2 C=CH)(CH 3 )COO to
clarify the effect of extended conjugation in
comparison to alkyl-substituted CIs such as
CH3CHOO and (CH3)2COO. Furthermore, they put
the reactive nucleophile (NH2 group) and H-atom
bridge (OH group) in one molecule in the form of
an amino alcohol, and showed that intramolecular
IAMS Newsletter
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hydrogen bonding can also promote the reaction
with CIs (Fig. 2).
These studies have provided accurate kinetic data
that are used to model the effect of these CIs in
the atmosphere. In addition, the modeling studies

have shown that some CIs can play a role in the
conversion of SO2 to sulfuric acid and thus in
tropospheric particulate formation. In summary,
the results allow us to better understand the trend
of chemical reactivity and make predictions.

Fig 1. Observed first-order reaction rate coefficient kobs in the reaction system of syn-CH3CHOO + NH3 + H2O.
Strong collaborative effect of NH3 and H2O was found. Schematic geometries of the reactant, transition state, and
product are given on the right.

Fig 2. Effective first-order reaction rate coefficient ks,obs – ks,0 in the reaction systems of syn-CH3CHOO with various
reactants. For termolecular reactions, the x-axis shows the geometric mean of the concentrations of the two
coreactants. Highly efficient self-catalysis effect of amino alcohols has been found.

References
Chao et al., J. Phys. Chem. A (2019) DOI: 10.1021/acs.jpca.9b00672
Kuo et al., ChemPhysChem (2020) DOI: 10.1002/cphc.202000585
4

IAMS Newsletter

Dr. Ying-Cheng Chen, Associate Research Fellow
Dr. Chen’s group recently achieved a record-high
efficiency for optical quantum memory, which is a
crucial building block in modern quantum
technologies. Quantum memory is a device that
can convert and store the flying photonic quantum
state into a stationary atomic system and then
retrieve on demand. The ability of quantum
memory to synchronize probabilistic events makes
it a key component in quantum repeaters for
long-distance quantum communication and
linear-optics-based quantum computation. Dr.
Chen’s work demonstrates that it is feasible to
obtain a near-unity efficiency for quantum
memory and represents an important step towards
the realization of some important protocols in
quantum information science (QIS).
Dr. Chen’s group utilized the effect of electromagnetically
induced transparency (EIT) in a cold atom system to
implement quantum memory (Fig. 1). Due to the
dispersion property of an EIT medium, a weak
probe pulse experiences the slow light effect with
its group velocity being significantly reduced
and controlled by a strong coupling field. By
adiabatically turning off and on the coupling field,
the probe field can be reversibly converted
between the collective atomic spin-wave and the
optical field, which sets the foundation of the
quantum memory. The optimal media parameters
need to be identified, in order to achieve a high
efficiency. Dr. Chen’s group has improved their
cold atom system for years to achieve an ultrahigh
optical depth and an ultralow decoherence rate,
which are basic requirements for a high efficiency.
“About ten years ago, I estimated that such
conditions are attainable, based on my physics
judgement. You just have to keep your faith that
you can achieve it,” said Dr. Chen. However, the
story is not so straightforward. In the optically
dense regime, some unwanted nonlinear optical
effects may emerge and degrade the fidelity of
quantum memory. Dr. Chen’s group explored
these problems and developed methods to resolve

them. “Conducting research is just like being a
pioneer exploring unexplored territories. This
process is full of frustration and pain, but you still
enjoy it because you figure out something
eventually,” said Dr. Chen.
To enter the quantum regime, Dr. Chen’s group
developed a heralded single-photon source based
on the cavity-enhanced spontaneous parametric
down-conversion process. This source possesses
many good features: bright, narrow bandwidth,
single mode, lockable to atomic transition, robust,
and easy alignment. Using this source, the team
demonstrated the storage and manipulation of the
waveform, bandwidth, and non-classical correlation
of heralded single photons (Fig. 2). The results can
be scaled up with ease, and thus, this lays the
foundation for future realization of largescale applications in QIS. Dr. Chen’s group also
demonstrated a memory-based converter to
convert the optical properties (e.g., frequency and
polarization), which is very useful to bridge
different quantum nodes of different physical
systems in a quantum network. Many performance
parameters (other than efficiency) need to be
evaluated in the quantum memory, such as the
bandwidth, storage time, and fidelity. Recently, Dr.
Chen’s group also extended the bandwidth for
EIT-based optical memory to a new level.
“Exploration of an unexplored territory is full of
surprises,” said Dr. Chen. For years, the team has
been troubled by several unexplained phenomena
observed in the quantum memory study in the
optically dense regime. They recently discovered
that it is related to the cooperative effect as a
result of the resonant dipole–dipole interaction,
which is a hot topic in recent years. In essence, the
atom–photon interaction is actually a complicated
many-body problem, especially in a high-density or an
optically dense regime. Dr. Chen’s group is also
collaborating with theorists to answer this question. At
this moment, the experimental evidence reveals that the
IAMS Newsletter
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Record-breaking Quantum Memory Brings Quantum
Network One Step Closer to Our Doorstep

cooperative effect is disadvantageous to the quantum
memory applications. However, Dr. Chen believes
“Once you figure out the underlying mechanism, you
may be able to control it and turn the disadvantages

into advantages.” We look forward to hearing more
exciting findings regarding optical quantum memory
from Dr. Chen in the near future.

Fig. 1. Main team members who obtained the results reported in this article. From left to right: Lun-Ping
Yuan, Yan-Cheng Wei, Yu-Chih Tseng, Dr. Ying-Cheng Chen, Pu-Yuan Lin, Ya-Fen Hsiao, and Pin-Ju Tsai.

Fig. 2. (a) Representative EIT spectrum. (b) Input, slowed, and stored-then-retrieved probe pulses. (c) Storage
efficiency versus optical depth for cesium D1 and D2 EIT systems. (d) Storage and manipulation of heralded
single photons.

References
1. Y.-F. Hsiao et al., Phys. Rev. Lett. (2018) DOI: 10.1103/PhysRevLett.120.183602
2. P.-J. Tsai et al., Quantum Sci. & Techno. (2018): DOI: 10.1088/2058-9565/aa86e7
3. P.-J. Tsai et al., Phys. Rev. A. (2019): DOI: 10.1103/PhysRevA.100.063843
4. P.-J. Tsai et al., Phys. Rev Research. (2020) DOI: 10.1103/PhysRevResearch.2.033155
5. Y.-C. Wei et al., Sci. Rep. (2020) DOI: 10.1038/s41598-020-70810-8
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Dr. Jung-Chi Liao, Research Fellow
Dr. Liao’s laboratory recently developed the

(MOST), Taiwan, in November 2019 to commercialize

novel technology termed optoproteomics, the

this optoproteomics technology. The optoproteomics

at the subcellular region of interest, creating

currently being negotiated. The team was also one of

world’s first system enabling protein isolation
the possibility of subcellular spatial proteomics
for

wide-ranging

cell

biology

applications.

Optoproteomics integrates microscopy, deep

learning, mechatronics, photochemistry, biochemistry,

and mass spectrometry to identify proteins in a specific
location of interest within cells. An optical platform has
been built with the potential to address key

biological questions, i.e., to identify proteins near

locations

of

interest

in

microscopy

images.

Fundamentally, a cellular image is first obtained

with fluorescence imaging (Fig. 1). The image is

platform has been patented, and its licensing is
the first ten groups awarded with tenancy at the

Biomedical Translational Research Center at the

National Biotechnology Research Park for three
years. The overarching goal of the grant is to
accelerate

the

development

and

market

readiness of an integrated system that will
enable spatial proteomic profiling, including but
not limited to identifying proteins in the regions
that are not visible (Fig. 2a), in the cell–cell
interface (Fig. 2b), in a specific geometric
region of a brain tissue (Fig. 2c), or in the

then analyzed based on localization signals or

regions specified by size (Fig. 2d).

by light for photoredox catalysis. Photoinitiators

With the support of the Startup Initiatives Grant,

that the proteins in the region being illuminated

prototype of the optoproteomics system in April

This

imaging-image

reaching the diffraction limit of light. The team

of view over a large area using microscope stage

labeling precision is high (Fig. 3). Compared to the

species are labeled. The labeled proteins are then

result shows that the prototype unit exhibits 85%

morphology to select points or areas to be shined

and labeling reagents are placed in the media such

Dr.

by the photoredox illumination will be labeled.

2020 (Fig. 3). The labeling resolution is 240 nm,

three-step

procedure

of

Liao’s

team

successfully

built

the

first

processing-illumination is repeated in each field

has used cell nuclei as the first test case. The

automation, so that a large number of protein

known nucleus proteome, the mass spectrometry

pulled down such that the protein amount is
sufficient for proteomic analysis. This optoproteomics

method will serve as an unprecedented tool to

specificity and >1,200 protein sensitivity. Thus, it

is expected that this machine will broadly impact
the field of cellular biology.

identify proteins with specified localization.

Dr. Liao was awarded the Startup Initiatives Grant

(價創計畫) by the Ministry of Science and Technology
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Optoproteomics: Image-guided Subcellular Proteomics

Fig. 1. Protocol of proteomics. First, an image is obtained by fluorescence imaging. Then, image processing is
performed to identify coordinates of the area of interest. Two-photon illumination is directed to the points of
interest, so that proteins are labeled through photoredox catalysis. Proteins are then enriched through bead binding
and then sent for mass spectrometry analysis to obtain the proteome.

Fig. 2. Possible applications of optoproteomics. (a) Midbody: Identify the proteome at the dark region between
midbody arms. (b) Immune synapses: Identify the proteome at the interface between T cells and cancer cells. (c) Brain
cortex layers: Identify the proteome at specific layers recognizable by the naked eye. (d) Stress granules: Identify the
proteome of puncta of stress response in high background.
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Fig. 3. Prototype of the optoproteomics system and precision labeling with the image-guided photochemical reaction.
The large white box is the control box with field-programmable gate array (FPGA)-based electronics, and the small
white box next to the microscope includes the optical setup inside for high-speed two-photon illumination. The
nuclei image (red) was analyzed in real time and successful labeling of the nuclei with high precision was achieved
(green).
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Impact of Order/Disorder Junctions on 2D Material
Properties
Dr. Ya-Ping Hsieh, Associate Research Fellow
Dr. Hsieh’s group studies the effect of heteroatom
modification on the electronic and chemical
properties of materials, with a focus on 2D
materials. Due to the ultimately high surface-tovolume ratio of these atomically thin materials,
they can serve as ideal model systems to study the
effect of the addition or substitution of surface
atoms. Different from bulk materials, heteroatoms
will simultaneously alter a 2D material’s global
properties and introduce local disorder, producing
a novel type of spatial junctions in quasihomogenous materials. The impact of these
order/disorder junctions extends into diverse
areas of 2D material properties, and Dr. Hsieh’s
work focuses on enhanced understanding and
application.
By carefully studying the carrier transport in
graphene with variable disorder morphology, a
novel scattering mechanism was identified that
had not been previously observed. The observed
“neutral scatterers” have no charge-transfer
signature but occur within a large range of carrier
concentrations. Despite the absence of an
electronic fingerprint, these scatterers are found
to dominate the electronic response of ion-doped
graphene, which has important applications in
electronic devices. A detailed comparison of the
spectroscopic and electronic characteristics of
graphene transistors with different ionic impurities
reveals a universal underlying scattering mechanism
that originates from the extent of order/disorder
junctions at the edges of charge puddles (Fig. 1).
The consideration of this previously unexplored
degree of freedom in graphene’s carrier transport
can explain the transition of graphene’s intrinsic
ambipolar response to a unipolar field effect,
extending the potential device applications of
graphene electronics. Finally, a spectroscopic
fingerprint of the presence of neutral scatterers is
provided that can guide future optimization of
graphene’s performance.
10
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Inspired by the significant impact of order/disorder
junctions on the electronic response of 2D materials,
Dr. Hsieh’s group set out to find an application of
the phenomenon. A solid-precursor-based growth
process was devised that produces extended
junctions between disordered and ordered
graphene regions. Carrier transport modeling
reveals the selective charging of spatially localized
0D junctions in such an extended 1D junction
network. This unique morphology imparts the 2D
material with an unprecedentedly fast response to
light as the charge transport is controlled by few
sensitive junctions instead of a whole film (Fig. 2).
The produced light sensor exhibits a recordbreaking sensitivity and speed along with other
commercially
attractive
features
such
as
mechanical flexibility and visible transparency.
Finally, atomic-scale order/disorder junctions were
shown to create morphologically complex structures
with unexpected properties. The heteroatom
substitution of bilayer graphene was shown to
produce a disordered top layer and a pristine
bottom layer (Fig. 3). The resulting junction was
shown to produce a novel selective chemical
stabilization effect. Whereas single-layer graphene
is removed in a glow-discharge-type fluorine
plasma through the formation of volatile highly
fluorinated carbon compounds within minutes,
order/disorder junctions are found to be chemically
inert over several hours. This unique and nearly
perfect etch selectivity has not been achieved with
any other material and enables ultra-high-resolution
patterning of semiconductors in a multi-patterning
approach. Similar to established sequential
lithography processes in the semiconductor industry,
two graphene layers are patterned and then offset
to form bilayer graphene regions with dimensions
that are independent of the initial patterns. The
atomic thickness and unprecedented etch stability
of the thus-formed structures permit the pattern
transfer into conventional semiconductors with

Finally, novel complex nanoribbon structures were
produced in a self-aligned process; these exhibit
nanometer width and multi-terminal junctions, and
they can be used to produce side-gated planar-type
electronics for future flexible and ubiquitous devices.

References
1. S.H. Chen et al., Carbon (2020) DOI: 10.1016/j.carbon.2020.04.036
2. D.R. Chen et al., ACS Appl. Mater. Interfaces (2019) DOI: 10.1021/acsami.8b19093
3. S.H. Chen et al. Adv. Funct. Mater. (2020) DOI: 10.1002/adfm.202004370

Fig. 1. (a) Schematic of order/disorder junction in impurity-doped graphene. (b) Drain source current as a function of
gate voltage at a drain-source voltage of 0.1 V for FeCl3-doped graphene FETs and fit to a junction capacitance
model, extracted pristine graphene response, and transconductance of (NH4)2S2O8-transferred graphene. (c)
Histogram of graphene mean free paths for samples exposed to different ionic impurities.

Fig. 2. (a) Electron micrograph with indication of positions of selected area diffraction. (b) Complex-network-based
carrier transport modeling in ordered/disordered film. (c) Comparison of sensitivity and detection speed of our
photosensor to state-of-the-art 2D material devices.

Fig. 3. (a) Schematic of ordered/disordered vertical junctions in heteroatom-functionalized bilayer graphene. (b)
Schematic of multipatterning approach indicating areas of overlap. (c) AFM image of tip with indication of multiple
cross sections that are obtained at varying distance from the tip corner.
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nanometer resolution. The formed high-aspectratio silicon nanowalls and ultrasharp tip structures
combine unprecedented precision with scalable
and cost-effective production and Highlight the
potential of 2D materials to supplement existing
semiconductor technology for an immediate impact.

N E W FACULTI ES
Dr. Cheng-Tien Chiang, IAMS Assistant Research Fellow, obtained his Dr. rer. nat. at
the Martin-Luther-University Halle-Wittenberg, Germany, under the guidance of Prof.
Jürgen Kirschner at the Max Planck Institute of Microstructure Physics. Then, he
joined the group of Prof. Wolf Widdra at the same university and completed
Habilitation. Dr. Chiang joined IAMS in November 2019 and would like to establish an
ultrafast surface science laboratory with a focus on time-resolved photoelectron
spectroscopy and microscopy. A brief discussion with Dr. Chiang below provides an
overview of his activities.
A: What is ultrafast surface science, and how
should one approach it experimentally?
Cheng-Tien Chiang (CTC): Traditional branches of
surface science deal with chemical and physical
processes at solid surfaces, including catalytic
reactions, epitaxial growth of films, and
fabrication of nanostructures. In most of these
branches, not only the static structure of atoms
and molecules but also their femtosecond
dynamics can be investigated by a variety of
analytical tools. With the recent implementation of
high-power femtosecond lasers in combination
with conventional surface science approaches,
advanced methods such as time-resolved electron
diffraction, electron spectroscopy, and electron
microscopy have been developed. These techniques
are significantly different from pure optical
experiments such as sum frequency generation
and transient absorption since the ultrafast
dynamics of electrons can be directly observed in
the energy and momentum space.
A: Why is ultrafast electron dynamics at surfaces
interesting?
CTC: As an example, think about the color of
conventional metals such as copper and silver.
These metals have different colors because most of
their electrons are dominantly excited by different
wavelengths of light. Therefore, understanding the
excitation processes of electrons is of critical
importance for the design and applications of
materials. As the surface plays a more dominant role
when the size of a solid is reduced, ultrafast electron

12
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dynamics is one of the most relevant branches of
fundamental science for the future development of
nanoscale electronics. The ever-increasing clock
rate of modern devices necessitates the exploration
of electronic excitations with femtosecond time
resolution in order to increase the ultimate speed
limit of electronics.
A: What could your laboratory contribute to the field
of ultrafast electron dynamics?
CTC: During my Habilitation in Germany, I explored
the orphan research area of coincidence photoelectron
spectroscopy. Specifically, a unique technique called
double photoemission (DPE) at solid surfaces was
applied in combination with a femtosecond light
source that we developed. As shown by the
pictogram of DPE below, a pair of electrons is
photoemitted upon the absorption of one single
photon. According to theoretical predictions, the
electron–electron interaction in solids is the
underlying driving force for this special photoelectric
process. Due to the technical complexity, only a few
research teams worldwide are currently performing
DPE experiments. Since DPE can provide direct
information about the interaction between electrons
in solids, time-resolved DPE experiments in my
laboratory would be the ultimate tool to study the
femtosecond dynamics of electron–electron interactions
and the formation of electron pairs in solids. These
physical mechanisms have been assumed previously to
explain metal-to-insulator transitions as well as hightemperature superconductivity.

A: What is the background knowledge that a
newcomer in your group will need?
CTC: One would mainly need knowledge about
solid-state physics and optics. Most of the topics
that we will study are related to the quantum
mechanical description of solids, whose basics can
be found in the standard textbooks of solid-state
physics. In order to use the ultrafast laser setup in
our laboratory and apply it to study the surface of
solids, a basic understanding of optics will be
required. However, similar to many other
laboratories at IAMS, the ability to catch up with
the most recent discoveries beyond textbooks is
needed when working at the frontier of
fundamental science.
A: How do you find support in the course of
establishing your research group?
CTC: I thank IAMS for providing my group with

NEW FACULTIES

Double photoemission (DPE) at surfaces, where the absorption of
one single photon leads to the emission of an electron pair.
Theoretically, DPE could provide direct information about the
electron–electron interaction in solids. Experimental evidence
remains to be discovered.

strong support. In particular, many senior
colleagues at IAMS have been helping me with
valuable suggestions for funding applications and
scientific networking, including about funding
sources and conferences organized by the
Ministry of Science and Technology and by the
Academia Sinica. In addition, excellent students
from the Taiwan International Graduate Program
and the IAMS International Internship Program
have been extremely helpful in the establishment
of our laboratory. The outstanding support of the
IAMS administration and my assistants Mrs. YueYuan Lin, Mr. Jhong-Yi Chen, and Mr. Prabesh
Bista and the PhD student Chieh-I Chen is greatly
appreciated. Last but not least, long-term
collaboration with other colleagues in Taiwan such
as the research groups at the National Synchrotron
Radiation Research Center and colleagues overseas
will be developed.
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Dr. Hsiang-Hua Jen, IAMS Assistant Research Fellow, received his Ph.D. at
Georgia Institute of Technology under the tutelage of Prof. K. A. B. Kennedy.
After three postdoctoral experiences with Prof. Daw-Wei Wang (National Tsing
Hua University), Prof. Michael Fleischhauer (TU Kaiserslautern), and Dr. Sungkit
Yip (Institute of Physics, Academia Sinica), he joined IAMS in March 2020. His
expertise is in theoretical quantum optics and ultracold atoms. Today, we visited
him to hear more on his research.

A: Why did you choose theoretical quantum optics
while pursuing your Ph.D.?
Dr. Hsiang-Hua Jen (HHJ): In my first year of Ph.D.
in Georgia Tech, I requested Prof. Trebino, an
expert on ultrafast optics experiments, for an
opportunity to work in his group. Owing to the
popularity of his group, I was declined and asked
to wait for another year owing to limited capacity.
To overcome this setback, I turned to ultracold
atom theory, and two years later, I shifted focus to
theoretical quantum optics. This seemingly
rugged path to theoretical quantum optics turned
out to be a silver lining of my early career. I learnt
to not take things for granted and started to
appreciate every experience—both positive and
negative—toward achieving my Ph.D. degree.
Quantum
optics
deals
with
light–matter
interactions, which basically focuses on the
coherences between atoms, photons, or both, out
of their controlled interactions. This research area
expanded with the development of the laser in the
1960s and has since became the foundation for
many burgeoning subareas like nonlinear optics,
atom optics, ultracold atoms, and quantum
information science. I was fortunate to ride on the
wave of resurgence of quantum optics when Nobel
prizes in physics were awarded for work in laser
cooling
(1997),
Bose–Einstein
condensation
(2001), quantum theory of optical coherence
(2005), and manipulations of individual quantum
systems (2012). I expect more to come, especially

14
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from applying quantum optical methods to achieve
unprecedented controllability and supremacy of
quantum systems.
A: What specific topics are you planning to
investigate in the field of theoretical quantum
optics?
HHJ: I plan to work on the nonequilibrium
dynamics in systems with chiral couplings and the
collective motions of chirally coupled atoms
recoiled by imparted photons. The first focuses on
some interesting phenomena of nonergodic
dynamics or localization assisted by disorders,
while the second tries to unveil the cooling
mechanism via momentum transfer or removal by
light.
A: Why did you select these two topics? Could you
talk more about them?
HHJ: Chirally coupled quantum emitters are now
attracting considerable attention owing to their
controlled coupling directions and strong
couplings, which are schematically shown in the
figure below. They can be potentially used for
waveguide-based quantum computations and
simulations of exotic quantum many-body states. A
fundamental and thorough understanding of such
systems will enable the development of a better
device to achieve a strong coupling regime and give
insights for studies on quantum systems without
thermalization.

A: Are there any more research subjects you want
to consider?
HHJ: Yes. We have many strong experimental
groups in the AMO branch of IAMS. Therefore, I
expect to collaborate with them and make an
impact in our research area. I will work on the
collective effect of light-induced dipole–dipole
interactions on electromagnetically induced
transparency. I will also work on some new
proposals
for
generating
or
explaining
nonclassical many-body states of matter.
A: Your research topics seem quite challenging.
Do you have any group members or support?
HHJ: Yes, I have many motivated members who

have joined my group recently, including three
college students, a masters student, and a
research assistant. I also expect a postdoctoral
researcher to join. With the full support of
Academia Sinica and Director Kuei-Hsien Chen, I
can conduct my own research and set up my
group quickly. I am especially grateful to Dr. YuhLin Wang and Dr. Juen-Kai Wang for their
encouragements in delving into crucial and
unexplored research topics with bravery and
vision. In this congenial atmosphere that my
colleagues have built and managed, IAMS provides
a wonderful research environment at the NTU
campus, from which I would benefit substantially,
and I am ready to contribute to my community
with many endeavors.

Group picture summer 2020 (from left: Yan-Wei Su, Dr. Jen, Chin-Yang Lin, Yu-En Wong, Yi-Cheng Wang)
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Atom–waveguide interface where two-level atoms couple strongly with the guided modes in the fiber.

N E W FACULTI ES
Dr. Ching-Wei Lin, IAMS Assistant Research Fellow, received his PhD at
Rice University under the tutelage of Prof. R. Bruce Weisman. After a
postdoctoral fellowship with Prof. Angela Belcher’s group at the
Massachusetts Institute of Technology, he joined IAMS in September
2020. His research field is photonic nanomaterials and biomedical
imaging. Today, we visited Dr. Lin to hear more about his exciting
projects.

A: What are photonic nanomaterials?
Ching-Wei Lin (CWL): Photonic nanomaterials are
nanometer-sized materials that can either interact
with or emit photons. These particles exhibit special
optical properties that are very different from those
of bulk materials, mainly due to their quantum
mechanical phenomena at this size scale. My
research focuses on short-wave infrared fluorescent

nanoparticles and short-wave infrared plasmonic
nanoparticles. These particles create new categories
of tools that could potentially be used for solving
challenging scientific issues. For instance, as
illustrated in the schematic diagram below, these
advanced nanoparticles combined with newly
developed
imaging
technologies
could
aid
physicians to diagnose and treat cancers.

Developing novel photonic
nanomaterials and biomedical
imaging technologies

A: What do you mean by special optical properties
and what can we do with those?
CWL: For example, single-walled carbon nanotubes
(SWCNTs) with a diameter of around 1 nm have a
bandgap at ~1 eV. Because of the small bandgap,
SWCNTs can emit photons in the range 900–1600
nm, i.e., longer than the wavelength range
16
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of visible light and traditionally near that of
infrared (around 700–900 nm). We call this special
optical window “short-wave infrared” (SWIR). What
can we do with these SWIR photons? For example,
the reason why we are not able to see any details
of our organs through the skin is because photons
are scattered when passing through the tissue.
SWIR photons exhibit a much smaller extent of

can cause severe noise. With these deeply cooled
detectors, we can design useful instruments for
characterizing
nanoparticles
and
imaging
biological samples.

A: What specific goal can be achieved using SWIR?

CWL: Novel materials come with new problems
even if they bring new solutions. Common
problems of nanomedicine in biological systems
are acute toxicity and long-term accumulation.
Our laboratory will be focusing on solving these
problems,
by
developing
bio-degradable
nanomaterials that can eventually be used to
detect small cancer nodules in humans. To
accomplish this, developing novel nanomaterials,
constructing new characterization and imaging
tools, and studying physiological effects of these
nanomedicine using newly developed tools are all
essential. A group of experts from different fields
will result in a vibrant environment, and I envision
my laboratory to maintain this environment in the
coming years.

CWL: In biomedical applications, the ability of
seeing through the tissue enables the monitoring
of biological phenomena in real time. SWIR could
overcome the challenges of low penetration depth
traditionally existing within the visible range. This
could help in the study of the fundamental
mechanisms and in the development of diagnostic
tools. For example, studying the pharmacokinetics
and biodistribution of a nanomedicine in a mouse
model requires a convenient method to monitor
the location of the nanomedicine over time. The
traditional solution is sacrificing at least three
mice at each time point and further analyzing the
processed tissue sections using tools such as a
visible fluorescence microscope. However, this
method is extremely inefficient and requires a
huge number of mice just for one study. Imagine
if we can see through the mouse body in vivo, we
would need just a single mouse to complete a
pharmacokinetic study. Another example is that
the SWIR fluorescence could help in diagnosing
very tiny cancer nodules when conducting imageguided surgery. The reason for this is the limited
scattering and low autofluorescence from the
tissue.
A: Do you need special technology to accomplish
these developments?
CWL: Yes, in addition to the need for a bright
fluorophore that can emit the SWIR light, we also
need sensitive detectors to acquire the photon
signals. The conventional silicon camera only
operates at the visible and near infrared range of
up to ~1000 nm. Detection at longer wavelengths
requires a special detector material called InGaAs
that has a smaller bandgap so that it can be very
sensitive at SWIR. This type of detector requires
additional cooling because thermal fluctuations

A: If SWIR emissive nanomedicine can solve many
problems, why are there not many commercial
products?

A: Your research seems to require advanced
instrumentation. How do you seek funding to
support your work?
CWL: My research does need advanced camera and
laser systems, plus experts to develop instruments
and methods for solving unsolvable challenges.
I will be receiving Career Development Award from
Academia Sinica to partially support my research.
I will also seek funding support from our Ministry
of Science and Technology (MOST). Meanwhile,
I am actively recruiting talented postdoctoral
researchers and graduate students to build up
the whole research team. In addition, I would
like to thank the Institute of Atomic and
Molecular Sciences and Director Kuei-Hsien Chen,
for the start-up support as well as valuable
recommendations and suggestions from the
senior members in the institute. IAMS and
Academia Sinica really create an ideal environment
for researchers not only to dream big, but also to
make the dreams come true.
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NEW FACULTIES

scattering in the tissue, so scientists can develop
novel methods to monitor detailed structures
through the skin non-invasively. However, the
emission wavelengths of existing fluorophores are
usually limited to the range for visible to near IR
light. We therefore need novel nanomaterials such
as SWCNTs to solve these problems.

New Advisory Committee Members
Prof. Hajime Akimoto

We are very honored to have Dr. Hajime Akimoto
join the IAMS Academic Advisory Committee. Dr
Akimoto received his Ph.D. in 1967 in physical
chemistry from Tokyo Institute of Technology. Then,
he worked on the chemistry of photochemical air
pollution in the Department of Chemistry at the
University of California, Riverside, as a postdoctoral
fellow. In 1974, he joined the National Institute for
Environmental Studies in Tsukuba as the head of the
Atmospheric Chemistry Section of the Atmospheric
Environment Division. Thereafter, he became the
Director of the Global Environmental Division, at the
National Institute for Environmental Studies and then
the Director of the Atmospheric Composition
Research Program, Frontier Research Center for
Global Change.
Dr. Akimoto is a leading pioneer in applying
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physical chemistry techniques to study air quality
and climate change. His broad research
accomplishments include measurements on the
distribution of tropospheric ozone, clarification of
important
nitrate
formation
mechanisms,
detection of atmospheric radicals, and modelling
of anthropogenic pollutants and air quality. He has
participated in many field studies and has been a
leader in developing different measurement
techniques to detect reactive molecules in the
atmosphere. In addition, he has helped in
establishing many atmospheric chemistry and air
pollution research projects around the world.
With Dr. Akimoto in the advisory board, we hope
that IAMS can take a step toward answering
important questions in the field of atmospheric
chemistry.

New Advisory Committee Members
Prof. Juan Ignacio Cirac

Prof. Cirac is a leading pioneer in the field of
theoretical quantum optics, quantum information,
and quantum many-body physics. His famous
works include protocols for quantum computations
with cold trapped ions and for long-distance
quantum communication by utilizing atomic
ensembles; a proposal for cold atoms in optical
lattices for quantum simulations; and tensor
network states for many-body quantum systems.
Prof. Cirac has coauthored more than 550
publications and is recognized as a highly cited
researcher, especially between 2017 and 2019.
For his great achievements, he received many
important awards, including the Prince of Asturias
Award in 2006, the Benjamin Franklin Medal in
2010, the Wolf Prize in physics in 2013, and the
Max Planck Medal in 2018.

New Advisory Committee Members

We are very honored and pleased to have Prof.
Juan Ignacio Cirac joining the IAMS Academic
Advisory Committee. Prof. Cirac received his Ph.D.
in 1991 in physics from the Complutense
University, Madrid. In 1991, he became an
associate professor at the University of Castilla-La
Mancha, and in 1996, he was promoted to a full
professor at the University of Innsbruck. He joined
the Max Planck Institute of Quantum Optics in
2001, and thereafter, he served as the Director of
the Theory Division until now. In 2002, he was
appointed as an honorary professor at the
Technical University of Munich, and since 2019,
he has been a co-speaker at the Munich Center
for Quantum Science and Technology, which aims
to build a world-leading center in quantum
science and technology.
Prof. Cirac has supervised more than 100
graduate students and postdoctoral researchers
all together. He has also been active in global
collaborations and has served in several scientific
advisory boards worldwide. In particular, he was
one of the writers of a Quantum Manifesto, which
launched the Quantum Flagship program in 2018
to promote applications of quantum science and
technology in Europe.
With Prof. Ignacio Cirac in our advisory board, we
believe that IAMS will benefit from his profound
vision and broad global connections, and his
advice will help to shape our future research
directions in AMO physics and quantum science
and technology.
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A W A R D S & REC O G N I T I O N S
IAMS Distinguished Research Fellow Receives
2019 Merit MOST Research Fellow Award
Ching-Ming Wei, Ph.D., IAMS Distinguished
Research Fellow, won the 2019 Merit MOST
Research Fellow Award. The award is given to
outstanding researchers who have been awarded
the Outstanding Research Awards twice (or thrice)
and the Merit Research Projects twice by MOST. Dr.
Wei obtained this award based on his research
achievement for the development and application
of theoretical tools for surface structure determination
and for the significant computational work on
surface clusters and the quantum size effect in
metal thin films. In recent years, Dr. Wei has
focused on using the diffusion quantum Monte
Carlo (DQMC) method to involve the electronic
many-body effect and use it to check the accuracy
of DFT applications for various material systems.

Dr. Wei has also developed the Ab-Initio Random
Structure Searching approach to search the global
minimum for complicated material systems. A
code named the “Random Structure Searching With
Object (RSSWO),” which takes advantage of the
“object” concept to substantially reduce the
number of independent structural dimensions and
enables the search of the global minimum in a
complicated system, is generated.
Dr. Wei is also the recipient of the Ho Chin Tui
Award (2003), the Outstanding Research Award
(1994, 1999, 2004), and the Achievement in Asia
Award from OCPA (1996); in addition, he was
selected as a fellow of The Physical Society of Taiwan
(1997) and American Physical Society (2011).

IAMS Director and Distinguished Research Fellow
Receives a Prestigious Grant from MOST in 2020
for Nanotechnology for Next-Generation Electrode
Materials and Assembly in Lithium-ion Batteries
Kuei-Hsien Chen, Ph.D., IAMS Director and
Distinguished Research Fellow is leading a threeyear project, funded by MOST with 8.5M NTD per
year, which is aiming to explore new materials and
assembly for use in lithium-ion batteries (LIB). It is
a team project undertaken together with Dr.
Chun-Wei Pao (Research Center for Applied
Sciences, Academia Sinica), Dr. Hung-Ju Yen
(Institute of Chemistry, Academia Sinica), Dr.
Heng-Liang Wu (Center for Condensed Matter
Sciences, National Taiwan University), and Dr.
Jason Fang (Industrial Technology Research
Institute, ITRI Taiwan) to form a multidisciplinary
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team to develop new anode materials for LIB. First,
a machine learning approach will be adopted to
search for novel cathode and anode materials.
Second,
nanostructured
materials,
including
nanographene-metal-organic frameworks (MOF)and Cu2ZnSnS4 (CZTS)-based materials, will be
explored. Third, in situ/operando characterization
of the abovementioned materials will be performed
to understand their advantages and disadvantages
in case of lithium interaction. Finally, battery
assembly and testing of the selected materials will
be carried out at ITRI to demonstrate the
advantages over existing technology.

The combination of machine learning, materials
synthesis and characterization, and battery
assembly and testing are highly desirable in this
field. Once the anode material is selected, we
explore different cathode materials, electrolytes,
and
separators
to
optimize
the
battery
performance.

Scheme of a Li-ion battery and the
currently used graphite anode.

IAMS Associate Research Fellow Receives 2020
Young Scholars’ Creativity Award
AWARDS & RECOGNITION

Chia-Lung Hsieh, Ph.D., IAMS Associate Research
Fellow, won the 2020 Young Scholars’ Creativity
Award from the Foundation for the Advancement
of Outstanding Scholarship. The Young Scholars’
Creativity Award, one of the highest recognitions
for innovative scholars who are less than 40 years
old, is designed to encourage junior researchers in
Taiwan to pursue original and ground-breaking
research.
Hsieh was one of only 10 researchers selected for
the 2020 Young Scholars’ Creativity Award. His
research interest is in investigating biological
systems with physical and chemical approaches,
with particular focus on the development of

advanced optical microscopy techniques.
Hsieh said that he wants to thank IAMS for
providing a vibrant environment that encourages
ambitious and high-risk research.
“To me, the joy of being a scientist originates from
the curiosity and journey of finding the truth. While
the journey may not be easy, I have benefited from
the continuous inspiration and support of the IAMS
community to pursue the most original and
innovative research. I truly enjoy my research, and I
am delighted that some of my ideas have been
realized and appreciated by the community,” said
Dr. Hsieh.
IAMS Newsletter
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IAMS Associate Research Fellow Receives 2020
Academia Sinica Career Development Award
The objective of the award is to promote research
topics of international relevance among world-class
talent in Taiwan.

Tsyr-Yan Yu, Ph.D., was recently promoted to IAMS
Associate Research Fellow, and won the 2020 Career
Development Award, Academia Sinica. Academia Sinica
wishes to recruit and encourage young scholars who
have an excellent track record and outstanding research
potential, and offers five-year fixed-term research
funding as part of the Career Development Award.

Dr. Yu is one of 10 researchers selected for the
2020 Career Development Award and one of 5
recipients in the fields of mathematics and physical
sciences. His research focuses on studying the
structure and dynamics of membrane protein in a
near-native environment. Specifically, he is studying
human voltage-dependent anion isoform 2 in order
to understand its pivotal role in the mitochondrial
pathway of apoptosis.
Dr. Yu’s research philosophy is to use the important
scientific question in which he is interested, to guide
the development of methods and strategies to
answer the question.
“Enjoy science and be ambitious,” said Dr. Yu.

IAMS Assistant Research Fellow Receives 2020 Academia
Sinica Career Development Award and 2020 Excellent
Young Scholar Research Grant
Charles Pin-Kuang Lai, Ph.D., IAMS Assistant
Research Fellow, received the 2020 Academia
Sinica Career Development Award and the 2020
Excellent Young Scholar Research Grant from the
Ministry of Science and Technology (MOST). Dr.
Lai’s group focuses on developing novel imaging
and omics methods to elucidate biological
phenomena, including cell-released bionanoparticles,
genome editing, and DNA repairs.
The Academia Sinica Career Development Award is a
competitive five-year grant awarded to full-time
Associate/Assistant Research Fellows at Academia
Sinica who are nominated and subsequently selected
based on their excellent track record and worldclass research potential in their respective fields.
Dr. Lai is one of the ten researchers selected for
the 2020 Career Development Award, and one of
the five recipients in the Mathematics and Physical
22
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Sciences category. “The Award provides a
significant support and recognition to young
investigators’ research, which greatly propels us
toward deeper investigations of our topics of
research while fostering collaborations with
researchers,” said Dr. Lai.

Dr. Lai is also the recipient of the Excellent Young
Scholar Research Grant from MOST. The Grant is

awarded to top-ranked applicants under the age

of 45 in each Research Division at MOST. Dr. Lai

received a three-year grant to develop a multiresolution mass spectrometry system for cell-

released extracellular particles (EPs; e.g., exosomes,
microvesicles). Dr. Lai is honored to be awarded

with this important grant as he and his team

continue to push and explore the boundary

between imaging and proteomics of EPs under

physiological and pathophysiological conditions.

“I am humbled to be considered young. However,
being a junior investigator does allow us to
explore research topics more freely and readily,
especially with the support of these awards and
the collaborative research environment at IAMS
lead by Director Kuei-Hsien Chen. We are fortunate
to be always learning and exploring,” said Dr. Lai.
Dr. Lai and team published their recent findings
on in vivo dynamics of cancer-derived EPs and
anticancer-induced DNA repairs, in Advanced
Science and Nucleic Acids Research, respectively1,2.

References
1. A.Y. Wu et al., Adv. Sci. (2020) DOI: 10.1002/advs.202001467
2. J.C. Chien et al., Nucleic Acids Res. (2020) DOI: 10.1093/nar/gkaa669

Dr. Liang-Yan Hsu, Ph.D., IAMS Assistant Research
Fellow, received the Ta-You Wu Memorial Award
(Ministry of Science and Technology, MOST) and the
Young Scholars’ Creativity Award (Foundation for
the Advancement of Outstanding Scholarship, FAOS)
in 2020. The Ta-You Wu Memorial Award was
established by MOST in honor and memory of Dr.
Ta-You Wu for his contribution to basic science and
the development of technology. The purpose of the
Award is to nurture and encourage young
outstanding scientists (under 42 years of age) to
dedicate themselves to long-term important
research work. The Young Scholars’ Creativity
Award was established by FAOS in order to
encourage young scientists (under 40 years of age)
to be creative and pursue new research avenues.
The two awards are prestigious in Taiwan, and
they are very meaningful to young scientists.
Dr. Hsu’s research field is theoretical chemical
physics. Chemical physics is a branch of chemistry
and physics in which the chemical processes and
physical properties of materials are studied from
the viewpoint of fundamental physical laws. Dr. Hsu’s

AWARDS & RECOGNITION

IAMS Assistant Research Fellow Receives 2020 Ta-You
Wu Memorial Award and 2020 Young Scholars’
Creativity Award

contribution is to develop new theories/methods to
investigate open quantum systems in chemistry [for
example, the physical and chemical processes of
molecules strongly coupled with photons (or
polaritons) and molecules in the non-equilibrium
conditions].
Traditionally, chemists use light to explore the
structure of molecules (spectroscopy) or excite
molecules to stimulate chemical reactions
IAMS Newsletter

23

(photochemistry). The results of spectroscopy and
photochemical analysis can be explained using the
perturbation theory, because these techniques are
based on weak light–molecule interactions.
Recently, molecules strongly coupled with vacuum
field fluctuations have been realized (strong light–
molecule coupling is formed without light), but
this phenomenon is not clearly understood. To
address this issue, Dr. Hsu’s group introduced a
concept called “macroscopic quantum electrodynamics,”
which enables the description of molecules
strongly coupled with plasmon polaritons or
photons in an inhomogeneous cavity. His recent
works have attracted considerable interest.
Dr. Hsu would like to acknowledge the support
from IAMS and Academia Sinica. In early stage of

Dr. Hsu’s career, Director Kuei-Hsien Chen fully
supported his research, and his mentors Dr.
Ching-Ming Wei and Dr. Yuh-Lin Wang imparted
useful advice. With their support, Dr. Hsu
performed the fantastic research work and
received the two prestigious awards so quickly
(within three years). IAMS is a fantastic institute
for basic science. Dr. Hsu thinks that IAMS is one
of the best institutes for young rising scientists. In
the future, Dr. Hsu will continue his research on
molecules strongly coupled with vacuum field
fluctuations and the formation of hybrid light–
molecule states. This field is called “polariton
chemistry,” an emerging field, and Dr. Hsu hopes
that more and more people can join this exciting
research direction.

IAMS Junior Fellow Wins 2019 MOST Best Research Paper
Award for Postdoctoral Fellows

Yi-Hung Liao, Ph.D., 2020 Academia Sinica
Postdoctoral Research Fellow and IAMS Junior Fellow,
won the 2019 MOST Best Research Paper Award for
Postdoctoral Fellows. This award is presented to
postdoctoral fellows as an encouragement to fund
future elite scholars who have committed
themselves to long-term scientific research and
aim to publish their innovative work in highquality academic journals.
Dr. Liao was one of the 41 awardees from all research
fields this year. His interdisciplinary research
molecular dynamics in cell plasma membranes at
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nanoscale precision. Single-molecule dynamics
suffers from artifacts caused by multivalent binding
of optical probes to targets of interest. Dr. Liao
and his colleagues at the Dr. Chia-Lung Hsieh
laboratory demonstrated that a gold nanoprobe
can serve as an excellent optical label by not only
having stable and infinite signals for ultrahighspeed tracking but also being able to diffuse as
fast as a fluorescent dye label, most importantly,
in a monovalent-binding fashion. They laid the
foundation for scientists in the future to evaluate
the monovalency of their optical probes, a
prerequisite of utmost importance for unbiased
interpretation of “authentic” single-molecular
movement.
“This work will eventually bring worldwide attention
on those scientific communities in Taiwan that that
devote themselves to basic sciences. I encourage
young scientists to pursue excellence in fields that
truly interest them and—please allow me to
borrow the well-known phrase from the television
series Star Trek—to boldly go where no one has
gone before,” said Dr. Liao.

IAMS Postdoctoral Research Fellow Selected as 2019–2021
MOST Assistant Research Scholar
Yi-Fan Huang, Ph.D., was been selected as a
2019–2021 Ministry of Science and Technology
(MOST) Assistant Research Scholar. This MOST
Assistant Research Scholar program, sponsored by
MOST, encourages intellectual and young
postdoctoral fellows to devote their efforts to
investigate research topics independently.
“I appreciate the support of IAMS and the cooperation
of all the staff of IAMS for executing the program.
Also, I would like to encourage young researchers to
join the IAMS and Academia Sinica,” said Dr. Huang.

Hung-En Liao, B.S. student, was the recipient of
the 2020 College Student Research Creativity
Award (CSRCA, from MOST). The purpose of
CSRCA is to encourage college students to
implement research projects, undergo research
training, experience research activities, learn
research methods, and strengthen their ability to
experiment and practice.
Mr. Liao participated in the 2018 Summer
Research Internship program at IAMS. After joining
the Carbohydrate Mass Spectrometry Laboratory,
under Chi-Kung Ni, Ph.D., he learned many
research concepts and skills. Further, he also won
the Chau-Ting Chang Summer Research Scholarship
because of his outstanding performance.
After finishing the internship, he decided to stay in Dr.
Ni’s group and continued the research project. His
research focuses on structure determination of free
oligosaccharides in caprine milk by using logically
derived sequence (LODES) tandem mass spectrometry,
which is the method for carbohydrates structural
analysis developed by Dr. Ni’s group.
Mr. Liao said that he expects to complete the

structural analysis of tri-saccharides and tetrasaccharides in goat milk by using LODES in the future.
“‘Trust the process’ is my motto. In the process of
accomplishing something, we may face some
difficulties, and the process may be tough. Against
all odds, we have to trust that the most difficult
road will turn out to be the most rewarding road,”
said Mr. Liao. “I am grateful to Dr. Ni and all the
members in the laboratory; they always give me
great suggestions to solve any problems in the
research,” he added.
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AWARDS & RECOGNITION

IAMS College Student Receives 2020 MOST College Student
Research Creativity Award

Education:

TiGP-Molecular Science and Technology
(MST) Program Highlights of the Year
Graduated Students
This year five students graduated from our TiGP-MST program. Three of them have continued on with
their research as postdoctoral research fellows, while the others have started to work in the industry. We
wish all of them success in their careers.
Here, we have Dr. Monika Kataria, who studied
under the supervision of Prof. Yang-Fang Chen of
NTU Physics and Dr. Wei-Hua Wang of IAMS and is
presently a postdoctoral fellow in Dr. Ya-Ping
Hsieh’s group, to tell us about her experience with
TiGP-MST.
I, Monika Kataria, began my Ph.D. journey with the
TiGP- MST family in September 2016. In the
summer of 2016 in India, I received my letter of
acceptance from TIGP for the MST program. I was
thrilled and nervous at the same time to head into
my journey of pursuing Ph.D. in Taiwan. For me,
Ph.D. was not only about honing my research
skills but also about experiencing the unexplored
in a foreign land. I was fortunate to begin my
“Ph.D. is a journey, not a destination to reach.”
journey with TIGP-MST and the National Central
University, Taiwan. Dr. Wei-Hua Wang was kind enough to accept me as a graduate student in his
laboratory despite my minimal experience in research at the time. During my Ph.D., along with Dr. WeiHua Wang, I also worked under the supervision of Dr. Yang-Fang Chen. This enriched my research
experience and made my journey very fruitful. I worked on “Physics and Applications of Hybrid
Upconversion Nanoparticles and Two-Dimensional Materials.” I planned and executed the projects on
biocompatible flexible optoelectronics. I worked toward fabricating flexible photodetectors and random
lasing devices. My Ph.D. work was divided into four major parts, in each of which upconversion
nanoparticles and graphene were incorporated in different ways to develop hybrid systems suitable for
wearable biocompatible optoelectronics applications. Regular fruitful discussions, revisions, and
improvements in my projects by Dr. Wei-Hua Wang and Dr. Yang-Fang Chen helped me finish my Ph.D.
work within the designated time. Their prompt responses to my queries always kept me moving forward
with my research work. In my Ph.D. journey, I was also fortunate to be awarded with travel grants from
IAMS, Academia Sinica, to attend international conferences. Ms. Bonnie Lin always stood by my side and
helped me with the administrative work. She gave me constant support.
Ups and downs are part of the Ph.D. journey. No matter how well one plans, things will move at their
own pace. Two things that I have learned from my Ph.D. journey are to have patience and to keep trying
until the goal is achieved. My laboratory mates were kind, generous, and supportive. In the last 4 years, I
have developed both professional and personal relationships with my colleagues, and I hope to cherish
these throughout my life.

26

IAMS Newsletter

As of now, I have joined Dr. Ya-Ping Hsieh’s laboratory group as a postdoctoral fellow at IAMS, Academia Sinica,
to gain more experience as an independent researcher. The research journey is still vibrantly going on.
For all those who are interested in my research contributions, please check out the link below:
https://scholar.google.com/citations?user=CcQWMlUAAAAJ&hl=en

Next, we have Dr. Shirley Wen-Yu Wu, who studied in Dr. Yuh-Lin Wang’s laboratory and presently
continues on as a postdoctoral fellow in the same laboratory, to tell us about her life as a TiGP-MST
student.

My major project in our laboratory has focused on
the application of surface-enhanced Raman
scattering (SERS) in microbiological studies. Our
team is collaborating with physicians at the NTU

EDUCATION

I am Shirley Wen-Yu Chiu from Dr. Yuh-Lin
Wang’s laboratory. I graduated from TiGP-MST
this summer, and I am now continuing my
research as a postdoctoral fellow at IAMS. Before
joining the TiGP-MST family in 2012, I majored in
biology for my undergraduate as well as masters
degree. As a student, physics was always my weak
spot, and my parents and friends were surprised
that I jumped out of my comfort zone as a
biologist and joined this interdisciplinary family.
Now, I can say that it was really worthwhile!
During these years, I have learned a lot from not
only professors in this program but also all the
colleagues with whom I have collaborated.

“Like running a marathon, steady pace and
patience always lead you to the finishing line. “

hospital for a bacterial antibiotic susceptibility test with the hospital for a bacterial antibiotic
susceptibility test with the “SERS biomarkers.” My goal is to unravel the molecular origin of the
biomarkers and to build a strong foundation for this SERS-based method.
In addition to the research in the laboratory, there are many opportunities to meet researchers from
different fields. The experience in participating in the HOPE meeting with Nobel laureates has been one
of my most precious memories: I learned from great researchers from all around the world and made so
many friends.
Finally, during this long journey, I deeply appreciate all the help and support from the TiGP program as
well as from my advisor. With this great support, I could accomplish two of the most important missions
in my life: pursuing my Ph.D. career and being a mother of two little boys.
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New Students
Even though the COVID-19 pandemic has forced many foreign students to defer enrollment, we are delighted to
have eight new students reporting to the program this semester: five of them are domestic Taiwanese students,
while the others are from Thailand, Indonesia, and India. On September 18th, we held the MST welcome party for
our new students, and they were eager to start their Ph.D. life. At the event, many of the present and former
members of the MST family (senior students and PIs) participated to extend their warmhearted welcome and
support to the new family members.

First row TiGP-MST students of year 2020: (from left) Mr. Somboon Fongchaiya, Ms. Bonnie Lin (secretary)
holding Photo of Mr. Philip Anggo Krisbiantoro, Mr. Chih-Ying Huang, Mr. Kai-I Chu, Mr. Ding-Rui Chen
(student of year 2019 returning after one year of working experience), Mr. Deepak Vishnu Solai Kumaresh,
Mr. Hao-Ting Chin, Mr. Wei-Chien Weng, and Ms. Yi-Shan Wu

Recent Trends and Activities
In the last couple of years, the MST program has gradually formed an alliance with the Nano Science and
Technology (NST) and Sustainable Chemical Science and Technology (SCST) programs. We have been holding joint
admissions and integrating academic activities, including sharing classes and holding joint poster presentation
contests. We hope that this alliance will allow students to venture into different research subfields to broaden
their scientific minds.
The COVID-19 pandemic has had a significant impact on our daily life, and many of our academic activities,
including the MNS (MST-NST-SCST) joint poster presentation contests, have been put on hold. We are hoping to
see this annual event resume early next year. In the meantime, to ensure our students’ uninterrupted education,
we have moved most of our classes on-line during the first wave of the pandemic surge in Taiwan from March to
May. By considering the real needs and future trend of distance learning that can greatly extend the influence of
classroom-teaching, we have worked to ensure that we are always ready for moving our teaching to the
cyberspace, and the TiGP Office has rolled out plans and encouraged all 12 TiGP sub-programs to produce
Master class videos to be uploaded on YouTube.
Lastly, the TiGP-MST admissions for the year 2021 will start on Nov 2, 2020, and end on Feb 1, 2021. We hope to
receive applications from students interested in joining our MST family. Please see our website for details:
https://tigp.iams.sinica.edu.tw/#admission
28

IAMS Newsletter

EVENT S
2020 Summer Workshop on Molecular
Spectroscopy in Taiwan
August 21-22, 2020
https://sites.google.com/g.iams.sinica.edu.tw/chemical-bonding/
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EVENTS

Spectroscopy has been an essential tool for the investigation of chemical and physical properties of molecular
systems. With the continuous development of more sophisticated spectroscopic techniques accompanied by the
improvements in the theoretical understanding of the underlying processes, the role of spectroscopy in modern
science and technology is becoming increasingly important. We intend to bring together experimental and
theoretical researchers studying different regions of electromagnetic spectra, thus providing them with an
opportunity to learn about the possibilities and obstacles in different sub-fields and to foster collaborations.
Traditionally, summer is a busy season for travelling and attending international conferences. However, owing to
the COVID-19 pandemic, most international meetings have been canceled. Therefore, one of our goals in
initiating this workshop was to use this event as a platform for domestic researchers working on and with
spectroscopy, to share the latest results and to form potential alliances to tackle challenges. This event was held
on August 21 and 22 and was co-hosted by our institute, the Department of Chemistry, and the Center of
Condensed Matter Sciences of NTU. The topics covered at this event included linear and nonlinear spectroscopy
with THz and infrared and electronic excitations. We had 12 invited talks given by young and experienced
researchers in these fields from different parts of Taiwan. With 14 posters and more than 50 participants, it was
an active and dynamic event. We hope to build on this initial success and strengthen the molecular spectroscopy
research community in Taiwan.

First talk by Prof. Michitoshi Hayashi:
What can we learn from molecular
spectroscopy in the THz region?

Discussion at posters.

Questions from Dr. Kaito Takahashi.

Vivid discussion during the coffee break.

Madame Curie Chemistry Camp
July 21-22, 2020
http://www.cctmf.org.tw/campcurie/

Due to the Covid-19 pandemic, the annual and tenth “Madame Curie High School Chemistry Camp” was
cancelled this year and replaced by “Madame Curie Chemistry Courses.” This annual event was
inaugurated in 2011, which marks the 100th anniversary of Madame Curie winning the Nobel Prize in
Chemistry. This year more than 300 students and teachers, including online attendees, joined the twoday courses held at the Dr. Poe Lecture Hall of IAMS.
With the cooperation and efforts of domestic academic elites and outstanding entrepreneurs, this annual
event featured top scholars and experts who gave in-depth introductions to chemistry-related science
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and humanity topics. Outstanding business leaders were also invited to give lectures to share their
business philosophy and successful experiences. In addition, interesting and illustrative lowtemperature chemical experiments were performed in the courses to enlighten the students during their
initial exposure to chemistry.

Experiments with liquid nitrogen
conducted by Dr. Jim Jr-Min Lin.

IAMS Annual Retreat
March 13–14, 2020

EVENTS
This year’s IAMS retreat was held at the National Museum of Marine Science and Technology in Keelung.
All IAMS fellows were invited to this two-day event to discuss the future development of the institute
and their research directions.
The opening address was given by Director Chen, who provided an overview of the institute and
encouraged all fellows to pursue excellence at their work. The main program involved senior and junior
fellows reporting on their recent research progress and the awarded grants. The Grand Challenge
Program, procurement automation, and Taiwan International Graduate Program (TiGP) were also
discussed. In this retreat, all fellows shared and exchanged their opinions and suggestions on various
issues, which guide junior fellows. The success and future development of IAMS, as envisioned by senior
fellows, will rely on an innovative and insightful research direction that will realize scientific
breakthroughs.
IAMS Newsletter

31

Talk of Dr. Yuh-Lin Wang about the magic
clusters and intercalation.

Dr. Kaito Takahashi and Dr. Supawadee
Namuangruk’s Wedding
November 24, 2019

Kaito and Supawadee
along with the guests
from Taiwan

Dr. Kaito Takahashi of IAMS and Dr. Supawadee Namuangruk of NANOTEC National Science and
Technology Development Agency, Thailand, held a traditional Thai style wedding at Rama Gardens Hotel
in Bangkok, Thailand. Early in the morning, the couple was blessed by nine monks. A Thai engagement
ceremony followed this. Kaito had to carry the dowry and pass through the flower gates made by
Supawadee’s close friends. Then, he had to answer questions concerning Supawadee and showcase his
ability to make her happy; thereafter, Kaito was allowed to go search for Supawadee, who was hidden
inside the hotel. After finding her, Kaito and Supawadee carried the dowry to Supawadee’s mother, and
the couple was finally allowed to get married. In the watering ceremony, the couple held out their hands
while friends gave their blessing as they poured water on to the palms of the newlywed couple. Many of
Kaito’s friends from Taiwan, including the IAMS PIs Ching-Ming Wei, Jim Jr-Min Lin, and Jer-Lai Kuo;
IAMS postdoctoral researchers Jake Tan and Daisuke Yoshida; IAMS secretary Annie Lin; and university
professors Michitoshi Hayashi, Jyh-Chiang Jiang, Henryk Witek, Jen Shiang Yu, and Lee-Wei Yang,
participated in the party. Some of the foreign participants also got the opportunity to wear traditional
Thai clothing!
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IAMS Annual Trip
August 28-29, 2020

EVENTS

Photos: Johney Chen, Yen-Chang Lin, Shu-Chi Yeh
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Recruitment
Multiple Tenure-Track and Tenured Faculty
Positions, Academia Sinica, Taiwan
The Institute of Atomic and Molecular Sciences in Academia Sinica, one of the most eminent research
institutes in Taiwan, invites applications for multiple tenure-track or tenured faculty positions in the
following areas:
1. The Chemical Dynamics and Spectroscopy group is seeking new members specializing in studying
chemical reactions in gas and/or condensed phases and/or on interfaces, by utilizing experimental or
computational techniques. Applicants who are interested in atmospheric chemistry and/or the chemistry
of unstable species are especially welcome. We also welcome candidates from interdisciplinary fields.
This group has primarily focused on gas-phase reaction dynamics and spectroscopy, but its
investigations have extended to other applications, e.g., carbohydrate structure determination.
2. The Atomic Physics and Optical Science group invites individuals with expertise in theoretical or
experimental atomic physics, optical sciences, and quantum science and technology. This group has
extensive experience in conducting experiments on quantum gases, cold-atom-based quantum optics,
nonlinear optics, and ultrafast and ultra-intense lasers.
3. The Biophysics and Bioanalytical Technology group invites individuals interested in technology
development to address unique biological questions, including but not limited to researchers from the
fields of computational biophysics, single cell technology, advanced microscopy, nanotechnology,
bioinstrumentation, and biosensors.

RECRUITMENT

4. The Advanced Materials and Surface Science is searching for a new faculty member specializing in the
synthesis, characterization, simulation, and applications of advanced materials. In particular, applicants
who are interested in the fundamental physics and chemistry of materials, especially nano- and
quantum materials, and surfaces are welcome.
Candidates are invited to apply for the posts of Assistant, Associate, and Full Research Fellow (equivalent
to Assistant, Associate, and Full Professor). Eligible candidates must have a Ph.D. degree and will be
expected to develop world-class research programs. Adequate start-up packages and laboratory space
will be provided. Applications for the Research Specialist position are also being accepted. Qualified
candidates are expected to support research laboratories of IAMS in establishing outstanding research
programs.
The application package containing a cover letter, a full CV with complete publication record, a research
proposal, and a minimum of three reference letters should be sent to
facultysearch@pub.iams.sinica.edu.tw . Please address all correspondence to:
Dr. Charles Lai
Faculty Search Committee, Institute of Atomic and Molecular Sciences
Academia Sinica, Room 222, P.O. Box 23-166, Taipei, 10617, Taiwan
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IAMS Alumni
Prof. Chia C. Wang
Through the years, IAMS has been supported by many intelligent
students, research assistants, and postdoctoral fellows. We have
invited some of our alumni to share their experience at IAMS.
First, we will hear from Prof. Chia C. Wang, who studied at IAMS
from 1998 to 2002. Presently, she is an associate professor at
the Department of Chemistry and the Director of the Aerosol
Science Research Center at the National Sun Yat-sen University.
My academic career began at the Institute of Atomic and
Molecular Sciences (IAMS) where I did my M.Sc. at the National
Taiwan University under the supervision of Prof. Yuan T. Lee in
1998. My life has not been the same ever since. I received my
B.S. from the National Kaohsiung Normal University and
received the complete training to become a high school science
“One day at IAMS, whole life in science”
teacher. After teaching science in a junior high school for two
years (including a 1-year internship), I heeded the calling to pursue higher education and satisfy my
curiosity regarding the unknown in the universe.
I vividly remember the day when Prof. Yuan T. Lee led me across the gates of IAMS and into Laboratory
408, where a laser alignment was being performed. I was stunned by the green light (532 nm laser)
shining in the laboratory, which lit up the whole room as well as my academic career. That day was
certainly the turning point of my life. I was fortunate enough to learn and grow under the guidance of
Prof. Yuan T. Lee. I still keep his hand-written notes that he wrote during our weekly group meetings.
During my days at IAMS, I was able to immerse myself in this leading research institute where I received
solid hands-on training to carry out challenging experiments to explore the frontiers of chemical
dynamics. While at IAMS, I also got the valuable opportunities to learn from top scientists, especially Drs.
Xueming Yang and Jim Jr.-Min Lin, for which I am forever grateful. During this period, my vision of how
good science should be pursued was unknowingly established, which paved the way to my later career.
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I obtained my Ph.D. at UC Berkeley under the supervision of Prof. Daniel M. Neumark, and I received
complete training to become a scientist. I did my first postdoctoral research at the Lawrence Berkeley
National Laboratory where I applied femtosecond time-resolved EUV radiation generated from highharmonic generation mechanism to study the ultrafast photodynamics of supercooled helium
nanodroplets. I subsequently moved to the University of British Columbia, Canada, to pursue my second
postdoctoral study, where I applied time-resolved vibrational spectroscopic methods to study the
properties of interstellar aerosols, particularly those present in Titan. I returned to Taiwan to join the
faculty of the Department of Chemistry at the National Sun Yat-sen University (NSYSU) in 2010. Because
of the multifaceted challenges associated with air pollution and anthropogenic aerosols in the Earth’s
atmosphere, I decided to shift my research focus back to terrestrial aerosols. In the past decade, I have
dedicated myself to developing new experimental techniques that can help us better understand the
intrinsic physicochemical properties of aerosols of various origins. By considering the broad scope of
aerosols and the multiple critical issues related with aerosols, I helped establish the Aerosol Science
Research Center at NSYSU, the first aerosol-focused research center in Asia in 2017.

When I look back at my career so far, I am grateful to IAMS for the valuable experiences during that
period, which enabled me to grow in my academic career; these experiences helped me to develop the
courage to face and challenge the unknown, the vision to build a new scientific field to solve important
problems, and necessary skills to realize my goals!

Dr. Michitoshi Hayashi
Next, we will hear from Dr. Michitoshi Hayashi, who worked at IAMS
during 1994–2000. Presently, he is a research fellow as well as the
Director of the Center for Condensed Matter Sciences at the National
Taiwan University.
From 1994 to 2000, I worked as a postdoctoral researcher under Dr.
Sheng H. Lin at IAMS. My research interests were the ultrafast
dynamics of large molecules such as charge transfer complexes and
bacterial photosynthetic systems. During that period of time, my
research approach was based on both theoretical formulations and
numerical simulations with computational codes developed on my
own. I applied this approach to various molecular systems and learnt
about some of the interesting properties specific to each system. I
“Loving science in Taiwan”
intended to obtain the basic knowledge and vital experiences that were
needed for carrying out theoretical research (physical chemistry) in Taiwan. This type of approach needs
plenty of time and in fact I devoted most of my time to it, but somehow, I enjoyed it very much. I even
recall that, for the first few years at IAMS, I did not remember the national holidays of Taiwan except for
New Year. The six years at IAMS made me realize that I loved science more than anything else. Therefore,
my life style at that period was the simplest of my whole life so far.
At IAMS, I had many opportunities to get to know students, research assistants, PIs, administration staff
members, and even foreign visitors. I enjoyed long discussions on science with some of the students
and colleagues that continued until we were exhausted. These have become wonderful memories of my
time at IAMS. I appreciate those who had and/or have helped me in many cases under various
circumstances indirectly and directly. Without their help and support, I truly feel that I could not have
made it today.
At the end of July of 2000, I left IAMS and started the next chapter of my academic life by joining the
Center for Condensed Matter Sciences (CCMS), National Taiwan University. My research quest gradually
shifted from simple molecules to molecule-involved surfaces, interfaces, and solids. Therefore, it has
evolved to research that combines chemistry and physics. Currently I have several collaborations with
condensed matter scientists. As you can see, however, there is one thing I cannot give up: the
“molecule.” The central theme of my research focus is always related to molecules because I remember
where I came from: IA“M”S. In 2018, I was appointed as the Director of CCMS and now I reserve my time
for both research members at CCMS and my own research work, trying to create an exciting research
atmosphere in which a person who spends even an hour will have learnt something valuable and can
boldly face new challenges.
Last, but not the least, I sincerely hope that I can pass on the research knowledge that I gained in
Taiwan to future generations!
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Daily Lives at IAMS

IAMS Newsletter Team
From left: Hsiang-Hua Jen, Cheng-Tien Chiang, Sair
Shu-Chi Yeh, Kaito Takahashi, Charles Pin-Kuang Lai
(by Chi-Kai Lin)

Working at the Biophysics Core Facility
(by Azuma Terumitsu)

Talk at C.-T. Chang Memorial Hall
(by Chih-Kai Lin)

Daily Lives at IAMS

Talk at Dr. Poe Lecture
(by Chih-Kai Lin)

IAMS ALUMNI

Focus
(by Jim Jr-Min Lin)

Laser experiments
(by Chi-Kai Lin)
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International students
(by Chih-Kai Lin)
IAMS roof farm
(by Johney Chen)

Visit from high school students
(by Chih-Kai Lin)
IAMS solar panel
(by Johney Chen)

IAMS badminton contest
(by Yen-Chang Lin)
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IAMS badminton contest
(by Johney Chen)

