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In celebration of the 40th anniversary of the establishment of the IAMS Preparatory Office, a 
collection of historical materials is underway. As the founder of the Institute, Dr. Y. T. Lee gave 
the inceptive goal of IAMS: to become a world class research institute with an interdisciplinary 
outlook encompassing the fields of physics, chemistry, and engineering, with an aim to solve 
important scientific problems that have a broad socio-technical impact. These efforts will 
be enhanced by state-of-the-art instrumentation and an interdisciplinary approach with 
an international spirit. Four decades after setting out with ambitious goals, IAMS has grown 
to become a mid-sized institute with its major research areas being Chemical Dynamics 
and Spectroscopy, Atomic Physics and Optical Science, Advanced Materials and Surface 
Science, Biophysics and Bioanalytical Technology. Research teams conducting strong 
theoretical and computational research have been established, and provide invaluable 
support and leadership in all of the Institute’s research activities. Under the efforts of the 
Taiwan International Graduate Program (TIGP), international students and postdocs from 
all over the world are being encouraged to join the Institute, which sets up a localized think 
tank having an international mindset. This makes IAMS a microcosm that harbors some of the 
brightest and most promising minds from across the world, all poised to realize a dream that 
we dreamed 40 years ago. 

With the threat of COVID gradually declining globally, full-fledged research and collaborative 
activities including conferences and visits will be resumed in Taiwan. All of us should be able to 
take a deep breath and get back to our regular routines soon. We appreciate all the support 
we have received from all over the world, despite the threat from our unfriendly neighbor. We 
must do both hard work and smart thinking to make the world free and safe. And since this is 
the core philosophy at IAMS, I feel hopeful that we are on our way to a bright future!

Kuei-Hsien Chen,
Director

November 2022

This year we celebrate the 40th anniversary of IAMS.  It is a wonderful and joyous 
occasion.  I would like to congratulate IAMS on its many outstanding achievements over 
the past four decades, being well on its way in realizing the Institute founders’ dream of 
becoming one of the world’s recognized centers for innovative research.

I have had the honor and privilege to serve on the Academic Advisory Committee 
of IAMS since 2007.  I have seen its tremendous growth in excellence and scientific 
diversity, with many exciting progresses made in the fundamental studies of chemical 
dynamics/spectroscopy, advanced materials, biophysics/biotechnology, as well as 
atomic physics/optical science.  Generations of bright young researchers have joined 
IAMS to carry on cutting-edge activities and pave new directions for the Institute.  With 
its enlightened management, outstanding faculty, and excellent facilities, I believe 
IAMS will continue to thrive in the next 40 years and make great leaps forward.

In the coming year, with the pandemic subsiding, I hope to resume close interaction 
with everyone at IAMS.  I wish you all a fruitful and successful 2023.

Steven G. Louie
Academician
Chair, Academic Advisory Committee  

Message from the Director

Message from the AAC Chair
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Structures and Dynamics of Superionic Materials
Dr. Ching-Ming Wei, Distinguished Research Fellow
In  mater ia ls  research ,  predict ing and 
understanding cr ystal  structures is  an 
essential first step as its correlation with 
material properties determines the design 
of new materials. In recent years, we have 
developed a Random Structure Searching 
with Object (RSSWO) package in combination 
with density functional theory (DFT) that 
can be used to predict material structures 
for unknown systems and calculate various 
material properties. Recently, our work has 
focused on superionic materials characterized 
by mobile atoms that exhibit liquid-like 
behavior within rigid frameworks of other 
atoms.
 
Experimentally, X-ray diffraction (XRD) is the 
most commonly used technique to obtain 
crystal structures. For superionic materials 
systems, as the temperature gradually rises, 
the mobile atoms begin to vibrate, diffuse, or 
hop, thus complicating the fitting procedures 
required to determine the crystal structure. 
Consequently, various partial occupancies can 
be used in the XRD refinement to fit the peak 

locations and intensities through trial-and-
error processes. Liquid-like thermoelectric 
(TE) materials are an example of this. Their 
crystal structures are solid, but some of the 
composite atoms behave like liquids. As a 
result, it is difficult to determine whether the 
fitting structures are correct and reliable, 
as evidenced by the inconsistent results 
reported in previous studies on Ag8GeTe6 

(four different Ag configurations) and Cu2S 
with FCC crystal symmetry (nine different Cu 
configurations). To address the shortcoming 
in XRD refinement, we have performed 
molecular dynamics simulations (MDSs), 
which can consider the effects of temperature. 
By averaging enough time-frames of atomic 
structures from first-principle MDS results, 
one can obtain a three-dimensional atomic 
density distribution function (3D-ADDF). This 
3D-ADDF provides the most fundamental 
structural properties, including the crystal 
symmetry, diffusion or hopping pathways, 
and the quantitative partial occupancy of each 
type of atom inside the unit cell by integrating 
all the densities near the maximum points, 

Figure 1.  (Left) MDS trajectories of the three lowest energy configurations of Ag8SiTe6 at 687 K. 
Ag-traj, Si-traj, and Te-traj represent the MD trajectories of Ag, Si, and Te atoms, respectively. 
RSSWO structures indicate the DFT relaxed structures. (Right) 3D atomic density distributions of 
Ag8SiTe6 at different temperatures.

side view

top view

Cu2S (HCP) (T= 450 K)

Figure 2. (Left) (a) and (b) show the 2D constant density surface of the S and Cu 3D atomic 
density distributions of cubic Cu2S at 750 K viewed along the [111] direction in a 2 × 2 × 2 
simulation cell. (c) Shows the same Cu 2D constant density surface map viewed in a reduced 
1 × 1 × 1 unit cell. (d)-(f) show the same Cu 2D constant surface map after applying different 
space group symmetries. (Right) 2D constant density surface of the Cu 3D atomic density 
distribution for HCP Cu2S at 450 K.

which will correspond to the probabilities of 
finding local atoms.[2]

The Ag-based argyrodite-type compound 
Ag8SiTe6 has a crystal structure with F‾4Зm 
space group symmetry. At 687 K, with a long 
time average, the MDS trajectories from 
different initial structures tend to show and 
present similar distributions of the mobile and 
liquid-like atoms (Ag) [Figure 1 (Left)]. As the 
temperature rises, the vibration and diffusion 
of the mobile atoms increase, and the 
trajectories of mobile atoms show a much 
more spread-out diffusion nature. Figure 1 
(Right) shows the 2D constant density surface 
of the Ag 3D atomic density distribution 
function at 300 and 687 K viewed along the 
[110] and [111] directions. It is fascinating 
to notice that the Ag density accumulates 

around the circles on the planes that cut 
through the middle of the line connecting 
two Te atoms. It is also found that the 2D 
constant density surfaces at 687 K are flatter 
than those at 300 K, as evidenced by its 
maximum Ag density at 300 K (8.89 × 10−2/
a03) being much greater than that at 687 K 
(3.45 × 10−2/a03). The spreading nature of Ag 
atoms in the 3D-ADDF of Ag8SiTe6 explains 
why fitting the Ag partial occupancy of XRD 
is so difficult. 

Moreover, in the study of Cu2S in the FCC 
phase, we find three potential cubic space 
group symmetries Fm3̄, F432, and Fm3̄m, that 
may be applied to the 3D-ADDF without 
affecting the structure and topology (while 
most experimental XRD findings concluded 
the Fm3̄m symmetry).Therefore, any one of
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I n  genera l ,  there  are  th ree ways  to 
fabricate materials to obtain a structure 
that renders the desired properties for a 
specific application: deposition, removal, 
and transformation. In a series of works in 
collaboration with Dr. Chung-Jen Tseng in 
the Department of Mechanical Engineering, 
Nat ional  Central  Univers i ty,  we have 
successfully developed laser-based material 
fabrication methods in all these three 
categories to improve the performances 
of polymer-electrolyte-membrane fuel 
cells (PEMFCs). A PEMFC is composed of 
a membrane electrode assembly (MEA) 
sandwiched between two flow-field plates 
into which hydrogen gas and oxygen gas or 
air are fed, respectively. The MEA consists of 
a polymer electrolyte membrane between 
the anode and the cathode, each of which 
is made by depositing a catalyst layer on 
a gas diffusion layer (GDL). The hydrogen 
oxidation reaction (HOR) takes place in the 
anode catalyst layer, where a hydrogen 
molecule is converted into two protons 
and two electrons. The protons propagate 
through the polymer electrolyte membrane 
to the cathode, while the electrons move 
to the cathode through the external circuit 
so as to drive a motor or other device. In 
the cathode catalyst layer, the oxygen 
reduction reaction (ORR) occurs, leading 
to the formation of water molecules by the 

Figure 1. TEM images of Pt catalysts on GDL deposited 
using PLD at 800 mtorr Ar pressure for various Pt 
loadings: (a) 17 μg/cm2, (b) 25 μg/cm2, and (c) 46 
μg/cm2. The size distribution for 17 μg/cm2 along with 
a higher-resolution image are shown in the lower-right 
panel.[1]

combination of oxygen molecules, protons, and 
electrons. The developmental goal is to increase 
power density, which means increasing the 
current density at, say, 0.6 V, and also to reduce 
the amount of Pt or Pt-group metal used in order 
to lower costs and increase durability.

References
[1] S. W. Wang, C. R. Hsing, and C. M. Wei, “Expedite random structure searching using 

objects from wyckoff positions”, J. Chem. Phys. 148, 054101 (2018).
[2] C. R. Hsing, D. L. Nguyen and C. M. Wei, “Exploring crystal structure by three-dimensional 

atomic density distribution from molecular dynamics simulations”, Phys. Rev. Mater. 6, 
083601 (2022).

Figure 3.  (Left) Schematic of the machine-learning algorithm. (Right) Arrhenius plot of the 
activation energy for the diffusion of Ag in Ag-based argyrodite-type compounds and Cu in 
Cu2S, respectively.

Applying Light-controlled Methods 
to Fabricate High-performance 
Polymer-electrolyte-membrane 
Fuels Cells

Dr. Szu-yuan Chen, Research Fellowthree crystal symmetries may be designated 
as the crystal symmetry of Cu2S [Figure 2 
(Left)]. It is also worthy of note that, in the 
study of Cu2S in the HCP phase, the space 
group P3̄1c is found, which is different from 
the typically proposed P63/mmc symmetry 
[Figure 2 (Right)]. In reality, the 3D-ADDF 
can be considered a continuous extension 
model for the “discrete” partial occupancy 
concept used in  XRD and therefore 
represents a general and suitable tool for 
studying liquid-like TE materials.

For many materials, substitutional doping 
and vacancy formation can lead to 
more practical applications, for example, 
thermoelectric materials. However, systems 
can contain tens or hundreds of atoms 
when considering impurities. To tackle such 
numerical complexities, using the machine-
learning (ML) training scheme [left of Figure 
3], accurate and transferable interaction 
potentials that accurately reproduce 
the system energies and atomic forces 
obtained by DFT can be obtained. One 
can then use ML interaction potentials to 
construct force-constant models or perform 

MDSs to calculate temperature-dependent 
material properties. The computation 
speed can be accelerated thousands or 
even tens-of-thousands of times, which 
significantly opens up the possibility of 
studying and predicting the relevant 
properties of complicated material systems. 
Figure 3 (Right) shows the Arrhenius plots for 
the diffusion of Ag in Ag8SiTe6 and Ag8SiTe6, 
and Cu in Cu2S from MDSs performed 
using the ML potentials, from which their 
activation energies (Ea) can be determined. 
The Arrhenius plots show that they all exhibit 
a single linear Arrhenius regime. Moreover, 
Cu2S in the HCP phase shows an anisotropic 
diffusion barrier. 

In summary, our superionic material studies 
have provided detailed explanations for 
various interesting phenomena observed 
experimentally and have provided reliable 
predictions of new material properties 
based on microscopic quantum theories.
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gas transport and proton transport. As can 
be seen in the scanning electron microscopy 
(SEM) images, the Pt nanopart icles are 
dispersed uniformly over the grooved surface 
(Figure 2), so the local thickness is reduced. This 
effect is corroborated by the electrochemical 
surface area (ECSA) as measured with cyclic 
voltammetry, which shows that, without laser 
micromachining, the ECSA actually drops 
with increasing Pt loading, whereas with laser 
micromachining, the ECSA increases with 
increasing Pt loading. Consistently, when used 
in a fuel cell, without laser micromachining, 
the current density of the PEMFC drops with 
increasing Pt loading beyond 100 μg cm−2, 
while with laser micromachining, the current 
density increases with increasing Pt loading 
and exceeds 1.4 A cm−2. The limitation in the 
maximum current density is thereby overcome.

Next, we attempted to reduce the amount 
of expensive Pt used to achieve the same 
current density. This was achieved using a Pt-
skin/transition-metal-core nanoporous film. The 
Pt skin increases the electrochemical surface 
area, but because a transition metal is used for 
the core, the amount of Pt used can be greatly 
reduced. To fabricate such a structure, first PLD 
is used to ablate a PtCo3 target and deposit 
a film of stacked PtCo3 nanoparticles. Then, 
scanning continuous-wave laser processing 

(SCWLP) is used to induce segregation of Pt 
at the surface of the nanoparticles to form a 
Pt skin.[4] As can be seen in Figure 3, without 
laser processing, the current density is low, but 
with optimized laser processing conditions, the 
current density is greatly enhanced by a factor 
of 2.4. The current density is actually 77% higher 
than that for pure Pt with the same Pt loading. 
The mild sintering incurred by laser processing 
also enhances the durability of the catalyst 
layer.

Further efforts to increase the maximum power 
density, mass-specific power density, and 
durability of PEMFCs are ongoing, including 
implementing a high-ORR-activity co-catalyst, 
infi ltrating a polymer electrolyte network 
in the catalyst layer, and incorporation of 
nanoparticles for scavenging reactive oxygen 
species generated in the catalyst layer. In 
addition, for better thermal management of 
the whole PEMFC system, high-temperature 
PEMFC (HT-PEMFC) is also being pursued built 
upon the various novel techniques we have 
developed.

References
[1] Huang, T.-W. et al. J. Phy. D: Appl. Phys. 49, 255601 

(2016).
[2] Qayyum, H. et al. Catalysts  6, 180 (2016).
[3] Iglesia, J. et al. J. Power Sources 436, 226886 (2019).
[4] Lang, C.-C. et al. Int. J. Hydrog. Energy  46, 33948 

(2021).

In this series of studies, we first used pulsed 
laser deposition (PLD) under an argon 
atmosphere to deposit Pt nanoparticles. 
Due to collisional cooling of Pt atoms in 
the ablation plume, Pt nanoparticles are 
formed before sticking onto a carbon 
paper with a microporous layer on the top, 
thereby forming a nanoporous catalyst film 
comprising stacked Pt nanoparticles on a 
GDL. Using transmission electron microscopy 
(TEM), the diameter of the nanoparticles 
was measured to be around 2.5 nm (Figure 
1). Such an electrode can be employed 
for both the anode and the cathode of 
a PEMFC. When used at the anode side 
with a Pt loading of 17 μg cm−2, the fuel-
cell current density at 0.6 V reaches 1.08 
A cm−2, which is close to that of a cell 
with the anode made by a conventional 
slurry process using commercial Pt/C of 
200 μg cm−2 Pt loading but with the usage 
of Pt decreased 12-fold.[1] When used 
at the cathode side, which is usually the 
bottleneck, with a Pt loading of 100 μg 
cm−2, the current density can reach that of 
commercial Pt/C with a Pt loading of 400 μg 
cm−2, rendering a four-fold enhancement 
in mass-specific power density.[2] This low 
Pt usage using PLD can be ascribed to the 
prevented formation of isolated regions, 
which occurs with Pt/C slurries, as well as 

the excellent dispersion of Pt nanoparticles 
on the support and the small particle sizes.
A l though such nanoporous  th in- f i lm 
catalysts produced by PLD can provide 
high mass-specific power densities, they 
have the drawback of limited maximum 
current density. With increasing Pt loading, 
the current density initially increases but, 
after reaching a maximum, it starts to drop 
with further increases in Pt loading. This 
is because there is no proton transporter 
dispersed inside this catalyst layer, such 
that proton transport has to rely on the thin 
water layer formed on the surface of the 
nanoparticles and thus the proton diffusion 
length is limited. In addition, the pores in 
this layer are very small, so the gas diffusion 
length is also limited. Therefore, when the 
catalyst loading is increased, which means 
the thickness is increased, the region with 
good proton transport separates from the 
region with good gas transport, so that the 
region with both good proton transport 
and good gas transport becomes smaller. 
This leads to the drop in current density. To 
resolve this problem, we used picosecond 
laser micromachining to produce grooves 
on the top of the gas diffusion layer.[3] This 
increases the effective external surface area 
and thereby reduces the local thickness of 
the catalyst layer, so as to promote both 

100 μg/cm2, 0 µт 150 μg/cm2, 20 µт 200 μg/cm2, 40 µт

Figure 2. Top-view and cross-sectional-view SEM images of laser-micromachined GDLs with various 
surface corrugation depths and Pt loadings.[3]

Figure 3. Polarization and power density curves for PEMFCs with a PtCo3 nanoporous film of 50 μg 
cm−2 Pt loading as the cathode and DOINPOWER Pt/C of 200 μg cm−2 Pt loading as the anode for 
cases with and without SCWLP and with various combinations of laser power and scan speed. The 
gases used are 1 atm H2 at the anode and 1 atm O2 at the cathode.[4]
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Obtaining efficient catalysts for electro-
catalytic CO2 reduction to produce CH4, 
C2H4, or CH3CH2OH has been an active 
field of study in recent decades. Bulk metal 
surfaces are cvonventionally used for such 
processes. However, the concept of single-
atom catalysts (SACs) was experimentally 
realized around a decade ago in studies 
where isolated active transition metal (TM) 
atoms were embedded in a substrate or 
alloyed with other metal surfaces. Due to 
the economically efficient utilization of the 
active metal and the increased activity 
of its single-atom form, SACs and their 
diatomic variants (DACs) represented new 
directions for catalysts. In parallel, inorganic 
chemists have been studying coordination 
compounds  such  as  fe r rocene and 
ethylenediaminetetraacetic acid chelates. 
They have developed chemical concepts 
such as oxidation state, ligand field theory, 
and dative bonding to rationalize the 
complex geometries of these TM-containing 
compounds. 
In our lab, we have utilized computational 
techniques to study reactions of importance 

in atmospheric, astronomical, and catalysis 
fields. In collaboration with Dr. Supawadee 
Namuangruk’s lab at NANOTEC Thailand, 
we recently s imulated CO2 reduction 
reactions on SACs (TM atom doping in the 
zinc vacancies of a zinc oxide monolayer 
(TM@ZnO); and DACs (NiMn doping in the 
nitrogen vacancies of graphitic carbon 
nitride (NiMn@V-gC3N4). A detailed analysis 
of electronic structures combined with 
the aforementioned inorganic chemistry 
concepts allowed us to rationalize the high 
simulated catalytic activities.

We theoretically investigated the CO2 
reduction reaction activity of ZnO(0001) 
monolayers doped with 3d-TMs (TM = Sc, 
Ti, V, Cr, Mn, Fe, Co, Ni, and Cu). We found 
that while the pristine ZnO monolayer 
requires a high limiting potential of −1.2 
V to produce HCOOH, doping with TMs 
significantly decreases the overpotential for 
the CO2 reduction reaction. Remarkably, 
Co@ZnO can produce HCOOH with the 
ultra-low overpotential of 0.02 V. Through 
systematic evaluation of all the 3d-TMs, 

CO2 Reduction over Single-atom Catalysts:

Theoretical and Inorganic Chemistry Meets Materials Chemistry
Dr. Kaito Takahashi, Associate Research Fellow

we found the oxidation state of the TMs with different d-orbital occupancies results in a change 
of the electronic properties of the catalyst, leading to differences in reactivity, reaction pathway, 
and selectivity for the final products. Early TMs (Sc to Cr) in oxidation state +3 prefer CH4 as a 
product, while late TMs (Mn to Cu) show oxidation state +2, which favors HCOOH. Furthermore, 
we rationalized the change in oxidation state occurring in Mn by considering the planar trigonal 
ligand field generated by the oxygen atom surrounding the doped TM the ZnO support. In such 
a ligand field, the d-orbitals split as shown in Figure 1. If Mn takes the +3 oxidation state similar to 
Cr, it would have one empty orbital in degenerate dxyand dХ²–y² combinations, thus it adopts +2 
occupation resulting in a 3d5 configuration.

For ethanol production over NiMn@V-
gC3N4, we found that the *CO+*CHO 
reaction has a low barrier of 0.78 eV 
(Figure 2, upper panel). Analysis of the 
charge distribution showed that bare 
NiMn@V-gC3N4 has a 2+ charge on 
the NiMn diatom, while the V-gC3N4 
substrate has a 2− charge. Upon the 
adsorption of CO on the top of Ni 
and CHO on the top of Mn, we found 
that the NiMn keeps its 2+ charge, but 
the V-gC3N4 substrate has 1− charge, 
signifying an electron transfer to the 
adsorbates CO+CHO from the V-gC3N4 
substrate. Evaluation of the gas phase 
reaction of CO+CHO and CO+CHO− 
showed that the heat of reaction for the 
latter anionic reaction is 1 eV greater 
than the former neutral reaction. We 
found that the substrate's extra electron 
promotes the CC coupling reaction. 
In addition, the C−C bond formation 
results in switching from the Mn–C 
to the Mn–O bond when OCCHO is 
formed (Figure 2, lower panel). Detailed 
oxidation state analysis showed that Ni 
takes a stable oxidation state of 0 with 
a fully filled 3d10 configuration while the 
Mn atom takes +2 oxidation state with 
a high-spin half-filled 3d5 configuration. 
This results in moderate binding strength 
for key intermediates near the Ni atom 
while facilitating the flexible change 
in Mn–C to Mn–O binding for the C-C 
coupling reaction producing COCHO.

In conclusion, we have found that 
c o m b i n i n g  d e t a i l e d  e l e c t r o n i c 
structure calculations with inorganic 
chemistry concepts is a powerful tool 
for developing design principles for 
catalysts.

Reference
[1] Appl. Surf. Sci. 550, 149380 (2021)
[2] Appl. Surf. Sci. 595, 153527 (2022)

Figure 1. Schematic geometries and calculated 
projected density of states in Cr- and Mn-doped ZnO 
monolayers with their respective d-orbital occupations. 
Gray, red, yellow, and green indicate zinc, oxygen, 
chromium, and manganese, respectively.[1]

Figure 2. Energy profile along the *CO+*CHO reaction 
over NiMn@V-gC3N4. Schematic geometries for points 
1, 4, and 8 are given below. Gray, blue, red, purple, 
and orange balls indicate carbon, nitrogen, oxygen, 
manganese, and nickel, respectively.[2]

R
es

ea
rc

h
  H

ig
h

li
gh

ts
R

es
ea

rc
h

  H
ig

h
li

gh
ts

10



Dr. Yu’s group is focused on the biophysics 
o f  m e m b r a n e  p r o t e i n s .  T h e y  u s e d 
b a c t e r i o r h o d o p s i n  ( b R )  e m b e d d e d 
in nanodiscs to demonstrate that the 
coupling between a membrane protein 
and its environment depends primarily on 
the timescale of the biological process 
under cons iderat ion (F igure 1) .  They 
showed that the decay of intermediate 
M state and the temporal photocurrent 
profiles of bR are significantly altered as 
the content of negatively charged lipids 
decreases.[1,2] They also probed membrane 
protein function on the μs-to-ps timescale 
and showed that the M-rise process of 
monomeric bR is independent of the lipid 
environment.[3,4] |As the intermediate M 
state increases, proton migrates from the 
protonated Schiff base to Asp-85, which 
can be monitored f rom the trans ient 
absorption at 410 nm. They systematically 
studied the M-rise kinetics of monomeric bR 
solubilized under seven different conditions, 
including two different detergent micelles 
and five nanodiscs of different sizes and 

l ip id  compos i t ions .  The over lapping 
M-rise curves for all seven monomeric bR 
samples demonstrated that the M-rise 
process of monomeric bR is independent 
of the lipid environment. They further used 
femtosecond transient spectroscopy to 
study the retinal photoisomerization process, 
which occurs in a fs-to-ps timescale. The 
analysis of the kinetics of intermediate I state 
showed that oligomeric status, instead of 
lipid environment, is the dominant factor 
in retinal photoisomerization. This research 
provides novel guidelines for considering the 
properties of membrane proteins. 

Dr. Yu’s group have also contributed to 
improving nanodisc technology and its 
appl icat ions.  The team developed a 
detergent-ass isted, sortase-mediated 
protein ligation method to optimize the 
production of circular membrane scaffold 
proteins.[5]

In addition, they have also developed a 
strategy combining solid-state NMR methods 

References
[1] Biophys J ., 109, 1899 (2015).
[2] Rsc. Adv., 6, 88300 (2016).
[3] J. Phys. Chem. B, 123, 2032 (2019).
[4] J. Phys. Chem. B , 123, 9123 (2019).
[5] Langmuir, 34, 3525 (2018).
[6] Nature Communications, 13, 1513 (2022).

Figure 1.  The degree of coupling between the protein membrane environment 
and membrane protein depends on the timescale of the process considered.

Figure 2. REDOR NMR reveals spacer-dependent reorientational dynamics of A-site 
cations.

Molecular-level Insight into Membrane Protein Functions and 
Materials
Dr. Tsyr-Yan Yu, Associate Research Fellow

with specific isotope labeling techniques to 
study materials. They successfully measured 
the reorientational motion of A-site cations 
incorporated in two-dimensional organic–
inorganic hybrid perovskites (2D OIHPs), which 
plays an important role in their optoelectronic 
properties. This work revealed the interplay 
between the A-site cation dynamics and the 
structural rigidity of the organic spacers (Figure 2), 
providing molecular-level insight into the design 
of 2D OIHPs.[6]
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Huan-Cheng Chang, Ph.D., an IAMS Distinguished Research Fellow, received the 2021 
Academic Achievement Award, Chemical Society Located in Taipei. The award is conferred 
in recognition of Dr. Chang’s seminal contribution to the development of fluorescent 
nanodiamonds (FNDs) for bioimaging and biomedical applications. The work of Dr. Chang 
on FNDs has been highly cited since its first publication in 2005 and Dr. Chang has been 
internationally recognized as a pioneering researcher in the field. The recent research 
activities of Dr. Chang are focused on the development of FNDs as an in vitro diagnostic 
tool. In response to the global outbreak of COVID-19 in 2020, Dr. Chang’s research team 
have devoted themselves to the development and use of FND-based ultrasensitive and 
quantitative immunoassays for emerging pathogens and infections. Taking advantage of 
the extraordinary magneto-optical properties of FNDs, Dr. Chang has developed a platform 
called spin-enhanced lateral flow immunoassay (SELFIA) and a prototype of the instrument 
has been built and is currently in active use for rapid antigen testing and antibody pair 
screening. Further development of a new generation of SELFIA should enable the analysis 
of complex clinical samples. Dr. Chang was also a recipient of the 2021 National Innovation 
Excelsior Award of the Taiwan Government.

2021 Academic Achievement Award of the Chemical Society 
Located in Taipei

2021 National Innovation Excelsior Award of Taiwan 
Government  

Dr. Chi-Kung Ni, Ph.D., an IAMS Research Fellow, received the 2021 Outstanding Scholar 
Award, Foundation for the Advancement of Outstanding Scholarship, for his work on the 
development of a new mass spectrometry method for carbohydrate structure determination. 

Nucleic acids, proteins, and carbohydrates are the three categories of macromolecules that 
create life. Methods for sequencing nucleic acid bases in nucleic acids and amino acids 
in proteins have been well developed, but there is currently no robust analytical method 
for the structure determination of carbohydrates. The difficulty here is the large number of 
carbohydrate isomers and the small differences between them. 

Unlike traditional analytical chemistry approaches, Dr. Ni applied chemical kinetics and 
quantum chemistry calculations to investigate the dissociation mechanisms of carbohydrates 
in the gas phase. Based on these mechanisms, his group has developed a new mass 
spectrometry method, namely ‘logically derived sequence tandem mass spectrometry’ for 
carbohydrate structure determination. 

This is the first time that the anomeric configurations and monosaccharide stereoisomers in 
oligosaccharides have been determined directly using mass spectrometry. Accordingly, 
many unusual free oligosaccharides have been identified in human, bovine, and caperine 
milk using this method.

2021 Outstanding Scholar Award from the Foundation for the 
Advancement of Outstanding Scholarship (FAOS)
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Chia-Lung Hsieh, Ph.D., IAMS Associate 
Research Fellow, and his team won the 
20th Y. Z. Hsu Scientific Paper Award from 
the Far Eastern Y. Z. Hsu Science and 
Technology Memorial Foundation. The Y. 
Z. Hsu Scientific Paper Award recognizes 
the year’s outstanding scientific papers 
on advanced technology and innovative 
research in Taiwan.

Hsieh’s research on a novel optical 
microscope technique for biological 
imaging, published in ACS Nano, was 
selected for the 20th Y. Z. Hsu Scientific 
Paper Award. In this work, his team 
developed a label-free scattering-based 
microscope imaging method for direct 
high-resolution visualization of chromatin in 
live cells. Unlike conventional approaches 
that measure the cellular structures from 
the spatial information of the optical 

fields, Hsieh’s team exploited the temporal 
information of the optical fields that 
encode the dynamics of biomolecules. 
This new method significantly enhances 
the molecular specificity of label-free 
imaging and opens the door to label-free 
functional imaging.

Hsieh said that he wants to thank IAMS 
and his team for supporting this creative 
study. “The journey of this study (label-free 
chromatin imaging) is full of surprises. We 
were driven by curiosity and had no idea 
what we were seeing at the beginning. 
With the supports  of  IAMS and the 
dedication of the group members, we’ve 
solved the puzzle and found exciting 
applications in cell biology. This is such a 
rewarding journey, and IAMS is the magic 
place to make it happen.” Hsieh said.

The 20th Y. Z. Hsu Scientific Paper Award 2022 National Taiwan University 
Outstanding Teaching Award
Dr. Liang-Yan Hsu, Ph.D., IAMS Associate Research 
Fellow, received the Outstanding Teaching Award 
(National Taiwan University) in 2022. The purpose 
of the Award is to encourage and recognize 
professors who are committed to teaching and 
excellent performance. This award is prestigious 
at the National Taiwan University, and it is very 
important to university teachers. The quota for the 
Outstanding Teaching Award is based on 0.5% of 
the number of teachers who meet the selection 
qualifications at National Taiwan University. In 
addition, this award is approved for five years 
at a time, and the winner will no longer be 
recommended for five years from the school year 
when the award is awarded. Those who have 
received this award more than three times are 
recognized as outstanding lifelong teachers and 
will not be recommended thereafter.
The course Dr. Hsu taught at National Taiwan 
University is called “Mathematics for Chemists.” 
The goal of this course is to enable students to 

understand the basic principles of advanced 
mathematics and mathematical techniques 
commonly used in the field of chemistry, 
inc luding l inear  a lgebra,  d i f ferent ia l 
equat ions ,  operators ,  and numer ical 
methods, especially their applications in 
physical chemistry, inorganic chemistry, 
and analytical chemistry. “Mathematics 
for Chemists” is not a required course in the 
Department of Chemistry, but more than 
sixty students each year take this course. 
Moreover, although the course loading 
is very heavy (three credits, but four-hour 
lessons each week and a lot of homework), 
the attendance rate is still over 90%.
In addit ion to teaching, Dr.  Hsu loves 
to explore the principles of physics and 
chemis t ry .  Dr .  Hsu’s  research f ie ld  i s 
theoretical chemical physics. Chemical 
physics is a branch of chemistry and physics 
in which the chemical processes and physical 
properties of materials (atoms, molecules, 
liquids, and solids) are investigated from the 
viewpoint of fundamental physical laws. Dr. 
Hsu’s research interest is to explore the effect 
of quantum electrodynamics on material 
systems, develop new theories/methods 
to investigate open quantum systems in 
chemistry, and investigate quantum transport 
under non-equilibrium conditions.
Dr. Hsu would l ike to acknowledge his 
students in the course “Mathematics for 
Chemists” as it was fantastic for him that 
many students enjoyed the course and gave 
him lots of helpful feedback. Moreover, 
Dr. Hsu would like to acknowledge the 
support from IAMS in Academia Sinica and 
the Department of Chemistry at National 
Taiwan University. In the early stage of Dr. 
Hsu’s career, Director Kuei-Hsien Chen fully 
supported his research, so he could maintain 
a balance between research and teaching, 
and his mentors Dr. Ching-Ming Wei and 
Dr. Yuh-Lin Wang gave him useful advice 
for his academic career. The Department 
of Chemistry also fully supported Dr. Hsu’s 
teaching. Finally, Dr. Hsu would like to share 
his opinion that IAMS is one of the best 
institutes for young rising scientists. In the 
future, Dr. Hsu will continue his research and 
his teaching.
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Charles Pin-Kuang Lai, Ph.D., IAMS 
Assoc iate  Research  Fe l low,  has 
received the 2022 Young Scholars’ 
Creativity Award from the Foundation 
for the Advancement of Outstanding 
Scholarship. This prestigious award is 
given to top-ranked applicants under 
the age of 40 based on excellent 
innovation and the scientific impact 
potential of their proposed research 
project.

Dr. Lai is also the recipient of the 2022 
National Science and Technology 
C o u n c i l  ( N S T C )  I n t e r n a t i o n a l 
Outstanding Young Scholars Research 
Grant ,  a part  of  the 2030 Cross-
generation Young Scholars Program. 
This grant is the highest ranked project 
type of the program awarded to top-
tier applicants under the age of 45 who 
demonstrate exceptional domestic and 
international research achievements 
and collaborations.

Dr. Lai’s research focuses on creating 
innovative imaging and molecular 
analysis methods to explore biological 
phenomena, including cell-released 
nanoves ic les  (e.g. ,  ext racel lu lar 
vesicles, exosomes) and DNA repair. 
Dr. Lai and his team published their 
latest method on in vivo imaging 
of bionanopart icles in Advanced 
Science1 and Nature Methods2, as 
well as their latest works on in vivo 
tracking of DNA repair in Nucleic Acids 
Research3 and Nature Protocols4.

D r .  L a i  w o u l d  l i k e  t o  t h a n k  t h e 
commit tees  for  recogniz ing and 
supporting him and his team’s research. 
He thanks current and former group 
members and collaborators, with whom 
together scientific breakthroughs are 
made a reality. He further extends his 
thanks to IAMS and Academia Sinica 

for the continued support in enabling 
his team’s exploration of important 
scientific questions. He would also like 
to thank his family’s encouragement, 
which have made his pursuit of science 
an especially enjoyable journey in life.

References
1Wu, A.Y., Sung, Y., Chen, Y., Chou, S.T., 
Guo, V., Chien, J.C., Ko, J.J., Yang, A.L., 
Huang, H., Chuang, J., Wu, S., Ho, M., 
Ericsson, M., Lin, W., Cheung, C.H.Y., 
Juan, H., Ueda, K., Chen, Y., Lai, C.P. 
(2020). Multiresolution imaging using 
bioluminescence resonance energy 
transfer identifies distinct biodistribution 
profiles of extracellular vesicles and 
exomeres with redirected tropism. 
Advanced Science. 7 (19): 2001467-83.
2Verweij., F., Balaj, L., Boulanger, C., 
Carter, D., Compeer, E., D’Angelo, 
G., El Andaloussi, S, Goetz, J.G., Gross, 
J., Hyenne, V., Krämer-Albers, E., Lai, 
C.P., Loyer, X., Mark, A., Momma, S., 
Hoen, E., N., Pegtel, M., Peinado, H., 
Raposo, G., Rilla, K., Tahara, H., Théry, 
C., van Royen, M., Vandenbroucke, R., 
Wehman, A., Witer, K., Wu, Z., Wubbolts, 
R., Niel, G.V. (2021). The power of 
imaging to understand extracellular 
vesicles in v ivo. Nature Methods. 
doi:10.1038/s41592-021-01206-3
3Chien J.C., Tabet E., Pinkham, K., da 
Hora, C.C., Chang, J.C., Lin, S., Badr 
C.E.*, Lai, C.P.* (2020). Multiplexed 
bioluminescent reporter enables real-
time tracking of DNA double strand 
break repair dynamics in vitro and in 
vivo. Nucleic Acids Research. 48 (17): 
e100-117. *Co-last authors.
4Chien, J.C., Badr, C.E.*, Lai, C.P.* 
(2021). Multiplexed bioluminescence-
mediated tracking of DNA double 
strand break repairs in vitro and in vivo. 
Nature Protocols. doi: 10.1038/s41596-
021-00564-8. *Co-last authors.

2022 Young Scholars’ Creativity Award

2022 NSTC International Outstanding Young Scholars 
Research Grant 
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The Broida prize is named after Herbert P. 
Broida (1920–1978), who was one of the 
first scientists to use lasers for the study of 
molecules and one of the earliest chairs 
of the International Symposium on Free 
Radicals (ISFR). The prize is awarded in the 
ISFR held every two years and is given to a 
young investigator with outstanding research 
accomplishments in the field of free radicals. 

D r .  L u o ’ s  r e s e a r c h  f o c u s e s  o n  t h e 
d e v e l o p m e n t  o f  m i d - i n f r a r e d  t i m e -
resolved spectroscopic techniques for 

the investigation of key free radicals and 
reactions in atmospheric chemistry. Dr. Luo 
proposes a new approach with mid-infrared 
time-resolved dual-comb spectroscopy 
that allows high-resolution spectral analysis 
of transient intermediates and provides a 
means for quantitative determination of 
multiple reaction species as well as analysis 
of the kinetics and mechanisms of gas-phase 
reactions. 

At the 36th ISFR held in Stockholm, Sweden, 
Dr. Luo was honored with the Broida Prize 
for her contributions to the development of 
laser spectroscopic techniques and for the 
application of these techniques to studying 
the structure and dynamics of free radicals. 
“It is an extraordinary honor for me to receive 
the Broida Prize. I am deeply appreciative of 
the ISFR committee's recognition of my work 
and the support from the Chemical Dynamics 
and Spectroscopy group at IAMS.” said Dr. 
Luo.

Broida Prize Awarded by the 36th International Symposium on 
Free Radicals Qian-Rui Huang, Ph.D., received the 

2022 IAMS Junior Fellowship. This award 
is funded by IAMS to provide research 
opportunities for postdoctoral fellows 
to engage in frontier research at IAMS. 
Qian-Rui developed several implementations 
of anharmonic vibrational analysis algorithms 
for molecules and small  cluster systems. 
R e s e a r c h e r s  t y p i c a l l y  u s e  v i b r a t i o n a l 
spectroscopy to study nuclear motion in 
molecular systems, and the explicit treatment 
of anharmonic coupling among vibrational 
modes is key to understanding the complex 
behavior between multiple vibrational degrees 
of freedom. Qian-Rui and his colleagues in Dr. 
Jer-Lai Kuo’s group have proposed a series 
of algorithms to analyze the IR spectra of 
molecular systems. In active collaborations 
with scientists in different countries, these 
algorithms have shown great agreement 
with experimental spectra, and the analyses 
have provided detailed insight into vibrational 
motions in these systems.
Qian-Rui would like to acknowledge the IAMS 
for their strong support; "IAMS is a wonderful 

place for young scientists to conduct 
their research and to pursue their 
dreams," Qian-Rui said. Furthermore, 
Qian-Rui wants to thank his academic 

advisor, Dr. Jer-Lai Kuo, for all the opportunities 
and encouragement he has provided.

Te-I Liu, Ph.D., received the 2022 IAMS Junior 
Fel lowship, 2021 Young Fel low Research 
Presentation-Best Presentation Award, and 
the 2022 Regular Postdoctoral Scholars. His 
research, currently in Dr. Ching-Wei Lin’s lab, 
focuses on investigating the toxicity, distribution, 
metabolism, and degradation of SWCNTs.

SWCNTs exhibit unique short-wave infrared 
(SWIR) emission properties, making them 
great candidates as bio-imaging probes. 
The oxygen-bridged fluorescent quantum 
defects in SWCNTs present the opportunity to 
enhance the resolution of in vivo NIR imaging 
and boost biodegradation. Based on this, Dr. 
Liu proposed a SWCNT-based drug delivery 
system for cancer theranostics, incorporating 
degradation-induced controlled drug release 
and targeted SWIR imaging. 
IAMS, Academia Sinica, provides an excellent 
research environment for pursuing the truth of 
science. Each year, IAMS Junior Fellowships 
give outstanding postdoctoral researchers 
support and recognition and encourage 
young scholars to develop their academic 
careers. Dr. Liu would like to acknowledge 
the support of IAMS and Dr. Lin’s lab: “Many 
excellent scientists and resources make difficult 

things possible. I am grateful to IAMS 
and my advisor, who have provided 
a great opportunity for me to pursue 
excellence and fulfill my curiosity,” 
said Dr. Liu.2022 IAMS 

Junior 
Fellowship
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2021 Excellent Thesis Award of Wang Ming-Ning Memorial 
Foundation

2022 Chien-Tien Hsu's Oral Presentation Award of the 2022 
Chinese Society of Cell and Molecular Biology and Taiwan 
Oncology Society Joint Meeting
Anthony Wu
I won the Excellent Thesis Award of Wang 
Ming-Ning Memorial Foundation in 2021. 
This award was established to recognize 
innovative and outstanding research in 
the biomedical and biopharma fields. This 
award is given annually for Ph.D. student 
and postdoctoral  researchers.  In the 
following year, I won the 2022 Chien-Tien 
Hsu's Oral Presentation Award of the 2022 
Chinese Society of Cell and Molecular 
Biology and Taiwan Oncology Society 
Joint Meeting, which was established to 
encourage young researchers to pursue 
novel study in cell and molecular biology. 
I won these awards with my publication 
entitled “Multiresolution Imaging Using 
Bioluminescence Resonance Energy Transfer 
Identifies Distinct Biodistribution Profiles of 
Extracellular Vesicles and Exomeres with 
Redirected Tropism”.

O u r  s t u d y  u s e s  a  n e w l y - d e v e l o p e d 
extracellular vesicle (EV) reporter, PalmGRET, 

to track and visualize the cell-released, 
nanosized, lipid-bilayered EV which has its 
own distinct pattern of organ distribution 
in living organisms. Moreover, we are able 
to monitor the detailed organ distribution 
changes of surface-marker-modified EV 
derived from cancer cells in an animal’s 
majo r  o rgans .  Our  s tudy  prov ides  a 
reference and useful tool for studying EV-
related physiology/pathology. 

I would like to express my sincerest gratitude 
to my advisor, Dr. Charles Lai. He is a 
meticulous and passionate researcher 
who has always provided me with unique 
and impactful  ins ights dur ing project 
development. This has allowed me to learn 
and gain a lot of experience in critical 
thinking and project design. Last but not 
least, I would also like to thank all the lab 
members and collaborators with whom I 
have worked. Without their support, I could 
not have achieved this work.

2021 BASF Innovative Thesis 
Award

2021 IAMS Annual Award for 
Outstanding Publication by a 
Junior Researcher

2021 IAMS Young Fellow 
Research Presentation Oral 
Award
Mahmoud Kamal is a PhD candidate in the 
Advanced Materials Laboratory (AML), IAMS, 
at Academia Sinica. His research mainly 
focuses on the green modification of metal-
free photocatalysts for solar-to-fuel conversion, 
which is a very competitive topic in alternative 
energy and sustainability development. In 
recognition of his outstanding dissertation, 
Mahmoud won the 2021 BASF Innovative Thesis 
Award. This prestigious award is provided by 
the Chemical Society Located in Taipei (CSLT) 
in cooperation with BASF Taiwan to encourage 
outstanding master/doctoral students to 
actively participate in innovative research. 
Mahmoud also won the 2021 IAMS Annual 
Award for Outstanding Publication by a Junior 
Researcher for his published paper entitled 
"Metal-free four-in-one modification of g-C3N4 

for superior photocatalytic CO2 reduction 
and H2 evolution". Furthermore, Mahmoud 
won the 2021 IAMS Young Fellow Research 
Presentation Oral Award for presenting his 
outstanding work entitled "Earth Abundant 
Biomimetic Photocatalyst Towards Sustainable 
Fuel Production."

"I would like to express my utmost gratitude 
to my advisors, Prof. Kuei-Hsien Chen and 
Prof. Li-Chyong Chen, for their unwavering 
help, guidance, and support. I wish to extend 
my sincere gratefulness to my friend, Dr. 
Amr Sabbah, for sharing his experience and 
engaging closely with my work. My great 
thanks to all AML members.  I would l ike 
to acknowledge the top-notch research 
institution IAMS, Academia Sinica, for providing 
the opportunity to pursue high-quality research 
using cutting-edge technologies," said Mr. 
Mahmoud.
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2022 1st Session Academia Sinica 
Postdoctoral Fellowship
Siwei Wang, Ph.D., a postdoc in Dr. Liang-Yan Hsu’s group, 
received the 2022 1st Session Academia Sinica Postdoctoral 
Fellowship. This award was established to support postdoctoral 
researchers to do innovative scientific research.

Dr. Wang proposed a new quantum dynamical theory 
of multichromophoric energy transfer in light-harvesting 
complexes strongly coupled to plasmon polaritons.  Plasmonic 
environments are used to modify the photonic modes 
surrounding molecular systems, and the explicit treatment 

of the structures and materials of plasmonic substrates is 
critical to managing the fluorescence and excitation energy 

transfer processes of multichromophoric systems. Dr. Wang and his 
colleagues in Dr. Liang-Yan Hsu’s group utilized macroscopic quantum 

electrodynamics (MQED) to investigate the molecular fluorescence and 
emission spectra of chromophores above a precious metal surface and in proximity to 
nanoparticles. Moreover, they developed an MQED-based method to estimate the light–
matter coupling strength and optical loss when a single molecule is placed in a plasmonic 
environment. The outcome of the proposal would assist experimentalists in designing 
plasmonic environments to control energy transfer pathways in light-harvesting complexes, 
as well as open up new research perspectives for the design of more efficient artificial light-
harvesting systems.

Dr. Wang would like to thank the IAMS for the many forms of support he has received. "The 
IAMS provides an excellent environment for young scientists to do frontier research and 
collaborate with outstanding researchers," Dr. Wang commented.

Yu-Chien Huang received the 19 th Wu Chien-Shiung 
Scholarship, the 2021 Excellent Graduate Student Award of 
the Physical Society of Taiwan, and the 2021 IAMS Annual 
Award for Outstanding Publication by a Junior Researcher. 
Her research focuses on quantifying the light scattering and 
absorption of single nanoparticles by widefield interferometric 
photothermal microscopy and establishing a model that 
explains nontrivial photothermal signals in samples with 
complex scattering environments. 

“Even though the titles of these awards are different, I think 
the purpose of these awards is not only to give recognition of 
academic performance to junior researchers or students but 
also to encourage them to not be afraid of doing innovative 
research. I want to thank my supervisor, Dr. Chia-Lung Hsieh, for 
giving me solid training. Due to his patience and persistence, 
I found my passion for doing research and couldn’t wait to 
explore unknown science with increased curiosity,” said Ms. 
Huang.

A Tribute to the Memory of Prof. King-Chuen Lin
The followings are some excerpts from the tributes and memories shared 
by Prof. Lin's students (in the order of graduation year), dedicated to their 
beloved mentor in both research and life:

Shau-Chun Wang
(Professor at National Chung Cheng 
University; MS, 1993):

I  am very  p roud to  be one of  P ro f . 
Lin's students. During these decades, I 
have learnt from Prof. Lin’s passion and 
dedication to scientific research, and also 
the integrity of his ethical standards in 
scientific research. These are precious gifts 
from God, delivered to me as Prof. Lin’s 
student.

Dean-Kuo Liu ( 思沛智庫有限公司 ; PhD, 
1995):

During Prof. Lin’s entire life, he cared only 
for research and tea. For such dedication 
to scientific research, he has been greatly 
admired by me as his student. I deeply 
appreciate the enlightenment and support 
provided by Prof. Lin, which made me who 
I am today. Thank you, my professor!

Li-Shing Huang (Teaching Assistant 
Professor at National Yang Ming Chiao 
Tung University; PhD, 2003):

During my years under the supervision of 
Prof. Lin, he gave me helpful guidance, 
which has benefited me throughout my 
life, and also unlimited freedom in exploring 
research. I grew a lot through his guidance 
via his examples and words. I sincerely 
appreciate Prof. Lin.Prof. Lin.

Hong-Yi Huang (Cheng Mei Materials 
Technology; PhD, 2004):

My dear professor, I still cannot accept your 
departure from this life. You ignited the light 
of understanding in your students, allowing 
us to shine in all walks of life, and to radiate 
continuously the light from the fire ignited 
by you. While I still miss you, my professor, 
I wish you to rest in peace, being relieved 
from pains and worries hereafter.

Jer-Shing Huang (Department Head 
at the Leibniz Institute of Photonic 
Technology, Germany; PhD, 2004):

 Prof. Lin was a solid scientist, a kind person, 
and a great teacher who truly cared 
and supported his students. Despite his 
outstanding research performance, Prof. 
Lin insisted on guiding students with the 
greatest encouragement and patience. I 
did not realize how rare and precious that 
was until I became a supervisor myself. 
Prof. Lin was truly a respected and admired 
teacher. I am grateful to have met him. 
Thank you, Prof Lin.

19th Wu Chien-Shiung Scholarship
2021 Excellent Graduate Student Award of the Physical Society 
of Taiwan
2021 IAMS Annual Award for Outstanding Publication by a 
Junior Researcher
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Wei-Bin Lee (TSMC; PhD, 2007): 

Prof. Lin was diligent in scientific research 
and had a positive and kind personality. 
He served as a role model for students, 
and had a profound influence on them.

Po-Yu Tsai  (Associate Professor at 
National Chung Hsing University; PhD, 
2010): 

Our professor led us with his incomparable 
patience and posit ive attitude. You 
always gave us a chance to try, to learn, 
to create, and to discover, eventually 
leading to our self-affirmation. In addition, 
no matter the difficulty and pressure 
you faced, you always stood in front of 
your students, never left us alone under 
pressure, and reassured us.

M a s a a k i  N a k a m u r a  ( A s s i s t a n t 
P ro fes so r  a t  Tokyo  In s t i tu te  o f 
Technology, Japan; PhD, 2017): 

Thank you for your kind help. I still study 
and remain in contact with many of our 
friends. I really appreciate what you gave 
me.

Hsiu-Fang Fan (Associate Professor at 
National Sun Yat-sen University; PhD, 
2006) and
Yuan-Pin Chang (Assistant Professor 
at National Sun Yat-sen University; MS, 
2002):

We are truly grateful that Prof. Lin gives us full 
freedom to carry out our own research. We 
are also deeply influenced by his dedication, 
passion, and faith in research and God. Prof. 
Lin served as an inspiration to many students, 
including me, encouraging us to discover 
a passion for science and to develop our 
scientific thinking ability. His sincere concern 
about his students' professional development 
and life really meant a lot to all of us. Dear 
my teacher, thank you for allowing all of us 
as your students to accompany you on the 
last mile of life. We believe that you have 
lived up to the expectations of the Lord, 
becoming a person who glorifies God and 
benefits humanity. 

New Students in 2022
We are delighted to have 12 new students reporting to the program this semester. Seven are 
domestic students, while the others are from India, Vietnam, Indonesia, and Ethiopia. On October 
13th, we held the MST welcome party for our new students, who are excited to start their Ph.D. life 
here in Taiwan. Many present and former members of the MST family also participated to extend 
their warmhearted welcomes and support to the new family members.

New TiGP-MST students of 2022 (holding banner, from left): Mr. Suraj Singh, Mr. Pritam Sardar, Mr. Yu-Xiang Chen, Ms. 
Yu-Chi Kuang, Mr. Kun-Hao Chang, Mr. Chu-Ren Chen, Mr. I Gusti Ngurah Yudi Handayana, Mr. Yu-Sheng Yu, and 
(behind Mr. Pritam Sardar) Mr. Bo-Yi Chen.

This article is the excerpt of the following tribute translated in English: 
緬懷恩師 - 林金全教授 , which will be published in 臺大化學系友通訊，111 年 11 月
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My name is Cheng-Chieh Lin. This year, 
I graduated from the National Taiwan 
University and the TIGP NTU-MST program 
with a PhD in engineer ing under the 
supervision of Prof. Chun-Wei Chen. During 
my doctoral studies, I focused on developing 
quantum structures of semiconductors for 
optoelectronic applications, such as lasers, 
photodetectors, and photocatalysts.

I would like to share my experience of 
the wonderful t ime and collaborative 
working during my doctoral studies in the 
TIGP NTU-MST program. In September 
2018, I participated in the TIGP NTU-MST 
welcome party and got to know new 
classmates and faculties to start my PhD 
student life. Compared to other programs 
and departments, the student/faculty 
ratio in the TIGP NTU-MST program is low. 
Thus, we have numerous opportunities to 
communicate and learn from each faculty. 
During my first semester, Dr. Tsyr-Yan Yu 
was happy to share his experience and 
knowledge of solid-state nuclear magnetic 
resonance (ssNMR) spectroscopy with me. 
At the same time, Prof. Chun-Wei Chen 
and I planned to investigate the dynamics 
of organic molecules in two-dimensional 
organic-inorganic halide perovskites, which 
are popular semiconductor materials, 
to determine the correlation between 
optoelectronic properties and the dynamics 
of organic molecules with the aim of 
achieving perovskite photovoltaics with 
higher power-conversion efficiencies. After 
discussions with Prof. Chen and Dr. Yu, we 
concluded that ssNMR spectroscopy could 

be a useful tool to investigate the dynamics 
of organic molecules in perovskites, and 
thus our collaboration began. 

During this collaboration, Dr. Yu kindly 
taught me the principles and background 
of ssNMR spectroscopy. We also overcame 
several  bott lenecks in measur ing the 
dynamics of molecules in perovskites. Prof. 
Chen and Dr. Yu helped me to enjoy facing 
and conquering problems. In addition, 
the TIGP NTU-MST program promotes an 
international research environment and 
encourages students to communicate 
with visiting professors and participate in 
international conferences. Therefore, I had 
the opportunity to discuss our progress with 
visiting professor Daniel Nietlispach from the 
University of Cambridge in May 2019. Prof. 
Nietlispach gave me some valuable advice 
about our work, and I also learned a lot 
about how to communicate and share my 
research with scientists from this discussion. 
Finally, we directly observed the dynamics 
of molecules in 2D organic–inorganic 
hal ide perovsk i tes by two advanced 
ssNMR methods and published in Nature 
Communications (2022). 

I was fortunate to have the chance to study 
and graduate from the wonderful TIGP NTU-
MST program. The TIGP NTU-MST program 
provides us with an international research 
environment and professional training for 
assuming leadership in academia or industry 
after graduation. Thanks to all the faculties 
for building this program and giving me 
unforgettable memories.

“A wonderful time in the TIGP NTU-MST program.”

“Trust the process. Your time is coming. Just do the work and the 
RESULTS will handle themselves.”
A PhD is a journey of self-belief where the 
only constants are your motivation, passion, 
hard work, and perseverance. I, Rapti Ghosh, 
joined the TIGP-MST program in 2017, which 
undoubtedly proved to be a life-changing 
decision. Leaving behind my country and my 
loved ones was a tough choice to make, but 
the warmth, love, and respect Taiwan, and 
specially the MST family, has showered upon 
me soothed my loneliness. After joining Prof. 
Yang-Fang Chen & Prof. Ya-Ping Hsieh’s lab, I 
have dedicated myself to exploring the exotic 
phenomena of light–matter interaction in two-
dimensional (2D) materials. My main focus is to 
design appropriate nanocavities that artfully 
confine photons over a large cross-sectional 
area. The atomical ly  th in 2D mater ia ls , 
1000-times-thinner than a human hair, are 
used to fabricate different nanostructures to 
regulate the sensitivity of their electromagnetic 
interactions. My approach is to design different 
architectures inspired by nature, like wrinkled/
wavy sheets, paper scrolls, pyramids, and 
tubular structures, in a nanoscale regime to 
stimulate resonant cavity modes inherently 
and to improve device functionality. The 
geometrical features of these nanostructures 
are comparable in size to the wavelength 
of incident light, manipulating the optical 
responses of the systems. During the last phase 
of my PhD study, I thoroughly investigated 
locally strained structures with non-uniform 
strain gradients and their contribution to 
the mechanisms of exciton generation and 
dissociation. Here, out-of-plane deformation 
tunes the band gap formation and causes 
a junction between the highly strained and 
least strained regions. Although the fabrication 
o f  nanosca le  dev ices  f rom defo rmed 
nanostructures requires high precision, with 

my expertise and dedication, I believe I can 
achieve my research goal.

After completing my Master's degree at the 
Indian Institute of Technology, Dhanbad (IIT-ISM, 
Dhanbad) I joined the TIGP program. Having 
little research experience at that time, I tried 
to absorb knowledge from my surroundings, 
my colleagues, and from my professors. While 
going through every tough phase and failed 
experiment, I tried to motivate myself with the 
mantra “I can do it”. These words gave me 
the inner strength to conquer every difficulty 
and achieve my dream. When the Physical 
Society of Taiwan (TPS) selected me as the 
first chairperson and secretary-general of the 
student chapter committee, it was a great 
honour and a proud moment for me. Winning 
the IAMS Young fellow (2020, 2021) and AS-
TIGP Research Progress Fellowship (2021, 2022) 
for two consecutive years provided me with 
recognition and value for my research outlook. 
Representing my research outcomes in various 
domestic and international conferences 
boosted my confidence and gained me 
valuable suggestions from maestros across the 
globe. Whether winning awards at the IAMS-
NTNU-YCU conference (2021) or at IAMS Got 
Talent (dance performance), IAMS always 
provided me with the platform to showcase 
my abilities to the world. The CTCI foundation 
awarded me a Research Scholarship and 
Financial Aid Scholarship of 250k NTD, which 
acknowledged my research struggles and 
highlighted my achievements. I would like 
to express my heartfelt gratitude to some of 
the important pillars of the MST family (Prof. 
Kuei-Hsien Chen, Prof. Jer-Lai Kuo, Prof. Kaito 
Takahashi, Prof. Szu-Yuan Chen, Prof. Wei-
Hua Wang, Prof. Ming-Shien Chang) and 
especially to Ms. Bonnie Lin, who was always 
there to support, encourage, and inspire me. 
My journey from Master of Science To Dr. would 
not have been possible without the constant 
support of my advisors (Prof. Ya-Ping Hsieh, Prof. 
Mario Hofmann, and Prof. Yang-Fang Chen) 
and my beloved family and friends. As I believe 
that ‘the sky is the limit’, every day I move a 
little closer to that goal, so that someday I will 
be recognized as a researcher whose findings 
have benefited society.
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The IAMS retreat was held at Huisun Experimental Forest Station on March 27th and 28th. The 
pandemic situation was easing off, so we had the opportunity to travel to the beautiful forest 
in Nantou and bathe in the fresh air. The retreat started with an overview of IAMS given by 
Director Chen and Vice President Chou and an announcement of the search for the next 
Director. Deputy Director Guo then talked about grant/award applications and encouraged 
all IAMS members to promote their work. The first afternoon session was followed by an 
introduction to research support facilities at IAMS and the core facilities at Academia Sinica. 
Restructuring of the TIGP program was also discussed. 

On March 13, 2022, colleagues, students, and friends of late Prof. Sheng H. Lin gathered in a 
Memorial Workshop to honor the life and scientific legacy of Prof. Lin. This workshop was held as 
a hybrid-attendance event with around 30 people joining the meeting in-person as part of the 
Annual Meeting of the Chemistry Society at National Taiwan Normal University, while more than 
55 participants, who could not come to the venue, joined via WebEX platform. 

This event began with an opening by Dr. Pearl Lin and her family members joining us from 
Arizona. In the first session, Dr. Mei-Yin Chou, Dr. Yuh-Lin Wang, and Dr. Shu-Pao Wu represented 
former colleagues of Prof. Lin at the Academia Sinica (AS) and National Chiao Tung University 
(NCTU) to share their experiences of working with Prof. Lin and honored his contributions to the 
growth of these two institutes. In the second session, Dr. Hirohiko Kono, Dr. Michitoshi Hayashi, 
and Dr. Chaoyuan Zhu represented members of the SH Lin group during his periods at Arizona 
State University, Academia Sinica, and NCTU to share the science and life of the SH Lin group. Dr. 
Zexing Cao represented the theoretical chemistry community in China to thank Prof. Lin for his 
contributions to connecting cross-strait communities and facilitating collaborations. Dr. Min-Yeh 
Tsai represented the students of Prof. Lin, sharing our admiration for him and what an inspiring 
teacher he was.

In the late afternoon and the next morning, 
young faculties from the four research 
groups gave an overview of the research 
conducted by their  groups and their 
own exciting projects. There was active 
discussion and a stimulating exchange of 
thoughts. After a tight daytime schedule, 
faculty members had casual discussions on 
their wish-list for IAMS and shared their stories 
of life and work in a round-table session. 

2022 IAMS Retreat A Memorial Workshop for Prof. Sheng H. Lin

A website dedicated to Prof. Lin can be found at 
https://sites.google.com/g.iams.sinica.edu.tw/dr-
sheng-hsien-lins/home

Dr. Kuei-Hsien Chen, Director of IAMS, thanked all participants 
and closed the official part of this memorial workshop. In addition, 
a special issue of the Journal of the Chinese Chemical Society 
is scheduled to be published in January 2023 with contributions 
from our scientific community,honoring the late Prof. Sheng H. Lin.
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In the summer of 2022, IAMS hosted a 
summer internship program, opening 
the labs to undergraduate students. The 
students had the opportunity to conduct 
frontline research with the IAMS faculty 
and research teams for 8 weeks, during 
which a generous stipend was provided. 
Over the years, the IAMS summer internship 
has established an excellent reputation, 
becoming the top choice of Taiwan’s 
college students for summer internships in 
the fields of physical chemistry, material 
sciences, biophysics, optical sciences, and 
technology development. This year, more 
than 100 enthusiastic students competed for 
the 25 internship positions. Research projects 
covered the fields of nanoelectronics, 
mass spectrometry, machine learning, 
nanobiotechnology, and quantum optics. 
They shared their research results with 
oral presentations at the end of summer. 
Among them, six outstanding interns were 
selected for the IAMS Summer Internship 
Awards, supported by the Chau-Ting Chang 
Memorial Foundation.

Wen-Hui Chen, a staff member who plays 
a significant role in organizing the program, 
shares her thoughts about the program:

“ IAMS has been host ing the summer 
internship program since 2012, and 177 
students have completed the internship 
to date. I think this is a highly rewarding 
program in which the students have a 
fruitful summer gaining invaluable research 
experience. The IAMS summer internship 
has cultivated young minds for the Taiwan 
academic community, making Taiwan a 
better place for scientific research,” Wen-
Hui said.

In an outreach event for approximately 80 students led by four teachers from the Science      
Class at Kaohsiung Municipal Kaohsiung Senior High School who visited IAMS on Tuesday Aug. 
16, 2022.

Seven labs and one glass shop at IAMS participated in the open house 
event.

IAMS Hosted a Summer Internship Program IAMS Open House

 Time Activity Instructor

09:30-10:30 Demo:Optical measurement of nanoscale 
soap film thickness YANG, JIE-NING

10:30-11:55 Lab visit

12:00-13:00 Lunch PI. Jyhpyng 
Wang

13:00-15:00
Hands-on:Measure the kinetics of 

Phenolphthalein reaction with optical 
method

LIN, MING-LE
LUO, GUAN-JIE

Students should 
bring their own 

laptop

15:00-15:30 Hands-on:Liquid nitrogen and liquefaction 
of air OU, TING-JUN

Room Lab name Lab PI

510 Biophysical Chemistry Lab Huan-Cheng 
Chang

425 Molecular and Material Modeling Lab Jer-Lai Guo

330 Quantum Optics Lab Ying-Cheng 
Chen

327 Photonic Nanomaterials and Biomedical Imaging 
Lab Ching-Wei Lin

320 Carbohydrate Mass Spectrometry Lab Chi-Kung Ni

216 Ultrafast Surface Science Lab Cheng-Tien 
Chiang

107 Ultracold Atomic Physics Lab Ming-Shien 
Chang

507 Glass Shop Wen-Feng 
Cheng

Optical 
measurement of 
nanoscale soap film 
thickness
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Because of the successful vaccination campaign and the passing of the COVID-19 infection 
peak, we were able to hold the 2022 Madam Curie Chemistry Camp for High School Students 
on site and overnight with partner instititutions. In line with the International Year of Basic 
Sciences for Sustainable Development (IYBSSD) declared by the United Nations, the theme 
of this year’s camp was ‘sustainability,’ and it was recognized as the first event of IYBSSD 
2022 Taiwan by the National Science and Technology Council. The four-day event consisted 
of five lectures, two novel hands-on experimental chemistry sessions, one forum, one lunch 
meeting with academic and industrial scientists, and two laboratory tour sessions at the IAMS. 
The 96 students, half males and half females, were selected by a committee of 20 professors 
and divided into 12 groups with a designated counsellor for each group. They spent the first 
three days at the Linkou Campus of National Taiwan Normal University and the last day at 
the IAMS. All the academic activities along with the reception, banquet, group competition, 
and group presentations provided the students with a fruitful, joyful, and memorable journey.

2022 IAMS Newsletter: Madam Curie Chemistry Camp
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Organized by 2022 Welfare Committee :
(From left to right) 
Chien-Yu Chen
Li-Jing Hong
Hsiang-Hua Jen
Wei-Jan Chen

The circular trail in Linmei Shipan provides stunning sights of 
water falls and streams. Around Plum Blossom Lake, cute 
ducks, relaxing geese, and weeping willows play in harmony. 
The forest scenery in the Culture Park is accompanied by the 
wonderful aroma of cypress trees.  

2022 Field Trip

Date:
September 27th, 2022

Location:
Yilan and Luodong

Activity: 
07:45-08:00
Meet and take-off at NTU

09:45-11:30
Linmei Shipan Trail and Fo Guang 
University

12:00
Lunch

14:00-15:30
Plum Blossom Lake

16:00-17:30
Luodong Forestry Culture Park

18:30
Back to NTU.
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Dr. Pei-Kuen Wei / 魏培坤 博士
Research Fellow and Acting Director, 
RCAS, Academia Sinica

When I got my Ph.D. degree from National 
Taiwan Univers i ty in 1994, I  sought to 
substitute military service to work at the 
research institute. IAMS was my first choice 
for its renowned academic performance 
in the NTU campus. I visited academician 
Sheng-Hsien Lin. He suggested that I discuss 
the matter with Dr. Wunshain Fann. I met 
Dr. Fann in his laboratory and was shocked 
by the complicated equipment he was 
building. The equipment was a home-made 
near-field scanning optical microscope 
(NSOM), which was just developed and 
needed to be improved. My undergraduate 
area was mechanical engineering and my 
Ph.D. study was in optoelectronic/electrical 
engineering. I did not understand the 
principles of NSOM at that time. However, I 
thought that my interdisciplinary engineering 
background would help me understand 
and work with this complicated equipment. 
I took this postdoctoral research job and 
began my NSOM researche in IAMS. I 
was very thankful for Dr. Fann’s instruction 
and trust. Unfortunately, Dr. Fann passed 
away in 2008. He was a good mentor. He 
took me to participate the international 
optical near-field conference every year, 
introduced me to his friends, and gave me 
full support in the research. He gave me 
much freedom to modify the NSOM system. 
We started with fabrication of the tapered 
optical fiber probe by a heating-pulling 
process. Later, we developed a modified 

wet-etching process for making high-
quality probes and successfully applied for 
both US and TW patents. We also modified 
the electronic circuits and the shear-force 
feedback system. The fiber-based shear-
force detection method also obtained 
a US patent. With the NSOM system, we 
performed NSOM photolithography and 
measured the surface/optical properties of 
various nanoscale polymer films and optical 
near-fields on optical waveguides and 
metallic nanostructures. With these research 
achievements, I received the postdoctoral 
fellowship of Academia Sinica. When I 
finished my substitute military service, the 
postdoctoral work had given me enough 
academic experience to apply for the 
position of assistant research fellow at the 
Preparatory House of the Institute of Applied 
Sciences and Engineering at Academia 
Sinica. The Preparatory House later became 
the Research Center for Applied Sciences 
(RCAS). After leaving IAMS, I worked at 
the RCAS for more than twenty years 
and was involved in its administration 
for many of those years. IAMS is a good 
place to conduct advanced research. 
My experience at IAMS helped me look 
for advanced research topics and taught 
me how to be a good mentor. I would like 
to express my most sincere gratitude to 
the IAMS and my postdoctoral advisor, Dr. 
Wunshain Fann.

The foundation of my research ability was 
mainly built during my training at IAMS. I 
may have been among the first group of 
students joining IAMS when the institute 
was in its preparation stage. In 1989, when 
I was in the senior year of my college life, 
together with some classmates in the 
Dept. Chemistry NTU, we joined Dr. Ta-
Chau Chang’s group as undergraduate 
students ( 化 學 系 課 程 規 定 的 專 題 研 究 學 生 ) 
when his “lab” was a spacious and empty 
room. As we observed the installation of 
research equipment such as optical tables 
and lasers, we also helped, starting from 
scratch, to build the lab’s infrastructure. 
Thanks to the trust from Dr. Chang, my lab-
mates and I had the freedom to design 
the lab layout and then actually realize it. 
Because we undergraduate students were 
the only lab members at that time, we 
had the rare opportunity to have face-to-
face interactions with Nobel laureate Dr. 
Yuan-Tseh Lee, who was a member of the 
institute’s advisory committee, when he 
visited our lab. The extraordinary experience 
in building and being a founding member of 
an optics lab has taught me to be thorough 
in planning in order to be successful in 
research.

Being in the first group of IAMS students 
allowed me to enjoy its rich resources. One 
of them was the machine shop courses, 
during which we learned proper mechanical 
structure design and how to use drilling, 
milling, and lathing machines. The training, 
together with glass shop training and 
others, taught us how to build dedicated 
experiment tools that are not commercially 
avai lable. Such tools have helped us 
perform novel research unachievable 
without such tools. This training planted 
a seed in my mind and led me toward 
research on instrumentation.
During my undergraduate training at IAMS, 

lab work was merely fun to participate in, 
but never an expected career. After my 
military service, I returned to IAMS in 1994 for 
my Ph.D. and learned to carry out research 
as my intended profession, based in Dr. 
Ta-Chau Chang’s lab and co-advised by 
late academician Dr. Sheng-Hsien Lin, who 
was director at that time. Being a Ph.D. 
student at IAMS offered me the opportunity 
to closely interact with many other iconic 
academic figures. One of them was Dr. 
Sunny I. Chan, whose discussion with our 
group taught us how to explore dye–
DNA binding modes using hole-burning 
vibrational spectroscopy.

Following from working on dye–DNA binding 
and relevant collaborations with Dr. Konan 
Peck in the Institute of Biomedical Sciences 
(IBMS), I later had the opportunity to explore 
DNA microarray technologies and worked 
as a post-doc researcher at the IBMS. My 
work in DNA microarray technology led to a 
faculty position at the Research Center for 
Applied Sciences. Now, when I look back 
on the progression of my research career, 
I really appreciate IAMS for setting the 
foundations for me. There is no doubt that 
IAMS is continuously training new students. 
I am certain that these students will also be 
grateful for how the institute has helped 
them in their careers.

Dr. Ji-Yen Cheng / 鄭郅言 博士
Research Fellow, RCAS
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Multiple tenure-track and tenured faculty positions, 

Academia Sinica, Taiwan

The Chemical Dynamics and Spectroscopy group is searching for new members 
specializing in the study of chemical reactions in gas and condensed phases 
(or at interfaces) utilizing experimental as well as computational techniques. 
Applicants who are interested in atmospheric chemistry or the chemistry of 
unstable species are especially welcome. We are also open to candidates from 
interdisciplinary fields. This group has its roots in gas-phase reaction dynamics 
and spectroscopy. Furthermore, its research has been extended to other 
applications, e.g., carbohydrate structure determination.

Chemical Dynamics and Spectroscopy

The Atomic Physics and Optical Science group invites individuals with expertise 
in atomic physics, optical sciences, and quantum science and technology, 
either theoretically or experimentally. This group has existing research strengths in 
quantum gases, cold-atom based quantum optics, and nonlinear optics, as well 
as ultrafast and ultra-intense lasers.

Atomic Physics and Optical Science

The Biophysics and Bioanalytical Technology group invites individuals interested 
in the development of technologies to address unique biological questions, 
including but not limited to computational biophysics, single-cell technology, 
advanced microscopy, nanotechnology, bioinstrumentation, and biosensors.

Biophysics and Bioanalytical Technology

The Advanced Materials and Surface Science group is searching for a new 
faculty member specializing in the synthesis, characterization, simulation, 
and application of advanced materials. Applicants who are interested in the 
fundamental physics and chemistry of materials, surfaces, and nano-/quantum 
materials are especially welcome.

Advanced Materials and Surface Science

Candidates for Assistant, Associate, and Full Research Fellow, which are 
equivalent to Assistant, Associate, and Full Professor, are invited to apply. Eligible 
candidates must have a doctoral degree and will be expected to develop 
world-class research programs. Adequate start-up packages and laboratory 
space will be provided. Applications for a Research Specialist position are also 
accepted. Qualified candidates are expected to support research laboratories 
in establishing outstanding research programs.

Qualification

An application package containing a cover letter, a full curriculum vitae with 
a complete publication record, a research proposal, and a minimum of three 
recommendation letters should be sent to:
 

Dr. Cheng-Tien Chiang
ctchiang@iams.sinica.edu.tw
Personnel Committee
Institute of Atomic and Molecular Sciences, Academia Sinica
Room 203, P. O. Box 23-166, Taipei, 106923, Taiwan

Contact

Recriutment

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:
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Editorial Team
(From left  to r ight)
Pei-Ling Luo
Ying-Cheng Chen
Ching-Wei Lin
Yang-hao Chan
Boki Wang

THANK
YOU

IAMS Website FacebookNewsletters
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