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2021 has been a uniquely difficult year, 
largely due to the havoc that COVID-19 
has wreaked. Luckily, the IAMS was able to 
organize its annual retreat in March, before 
the second wave of the pandemic took 
hold in Taiwan. We are very grateful that 
the Advisory Committee participated in the 
review of our progress online, overcoming 
difficulties in terms of the differing time 
zones in which the Advisors live, which span 
Europe, Asia, and the United States. As well 
as their participation in the progress review 
and discussion of institutional affairs, I am 
extremely grateful to Dr. Yuan-Tse Lee and 
Dr. Sunney Chan for joining the event and 
sharing experiences f rom their illustrious 
research careers; an incredible opportunity 
for the junior members of the IAMS family. 
The Academia Sinica five-year review was 
held online at the end of August with five 
reviewers led by Professor George Schatz. 
I am happy that the two-day review went 
smoothly,  with much input and many 
suggestions being raised by the reviewers.
Despite the fact that Taiwan is a model 
country in terms of curbing the large-scale 
spread of COVID-19, a small outbreak in the 
summer put the nation at level-3 pandemic 
alertness, involving some austere restrictions 
for everyone. With the stalwart efforts of 
the CDC, the Medicare system, and the 

willing participation of the people, we were 
all able to return to our relatively normal 
lives. We would like to extend special thanks 
to Japan, the United States, Lithuania, 
Poland, Slovenia, and the Czech Republic for 
donating significant quantities of life-saving 
vaccines to Taiwan in our time of great need. 
We should never forget who our friends are, 
and who throws stones at us when we are 
trapped. I am truly relieved that we can now 
return to our daily routines and focus on our 
study and research with renewed vigor. Let 
us learn from these experiences, build on 
our current momentum, and rise beyond 
the limitations to which the pandemic has 
subjected us.
I would like to take this opportunity to 
we l com e  a l l  n ew  m e m b e rs  o f  I A M S , 
including the international students. You can 
find in-depth coverage of exciting events, 
breakthroughs, awards, and the activities of 
our outstanding alumni in the Newsletter 
this year. I would like to sincerely thank Dr. 
Sunney Chan, who received 2021 Presidential 
Science Award, for his encouraging remarks 
in this issue.

Kuei-Hsien Chen,
Director

I ntroduction

Message from the Director

Message from Dr. Sunney Chan,
Institute of Chemistry,
Academia Sinica

Since its  founding in 1982 ,  the IAMS 
has been a multi-disciplinary center of 
excellence in fundamental studies of 
atomic and molecular systems. Reaction 
dynamics in molecular beams, atmospheric 
chemistry, laser chemistry, the theory 
of radiation-less transitions and energy 
transfer, and fluorescent nano-diamonds 
are just some of the areas covered by the 
IAMS that I happen to be aware of. To me, 
the hallmark of the science in the Institute 
over the past 40 years has been excellence, 
with the science of greatest fundamental 
significance being performed to the 
highest intellectual standards. 
Recently, the Institute has moved into 
new research areas, i.e., the development 
and fabrication of advanced materials 
f o r  c h e m i c a l  c a t a l y s i s  a n d  e n e r g y 
i n t e r c o n v e r s i o n /s t o r a g e ,  a n d  t h e 
development of analytical methods to study 
the structures of biomolecules and their 
interactions. The physics/chemistry of “soft 
matter” is challenging as these systems 
are highly complex and more difficult to 
characterize to the intellectual depth we 
are accustomed to achieving. However, 
the study of “soft matter” does not have 
to be soft science. A scientist well-trained 
in the physical sciences can convert “soft 
matter” into “hard matter”, as I often say. 

More importantly, intellectual opportunities 
abound, and the impact of the science 
may be even more far-reaching than one 
realizes. The research outcomes are more 
likely to have an impact on other fields, and 
some of the developments are more likely 
to find practical applications in the short-
term future.
I made the same transition some years 
ago, and I can assure you f rom my own 
experience that studying the science of 
complex systems can bring even greater 
intellectual satisfaction than studying 
simpler, well-defined molecular systems. 
The work is intellectually more challenging, 
but more gratifying when it is done.
I am confident that the new research 
ventures of the Institute will soon meet 
with great success. For the coming year, I 
wish you all continued success in whatever 
science you happen to be working on at the 
moment.

Sunney Chan
Academician
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time-gated fluorescence lifetime imaging 
m i c ro s co py  ( F L I M )  i m a g e s  p rov i d e d 
convincing specific evidence for  the 
existence of telomeric G4 structures in fixed 
cells and end-of-metaphase chromosomes 
[2]. In addition, the previous finding, i.e., that 
there are more o-BMVC foci in cancer cells 
than in normal cells, indicates the potential 
of o-BMVC foci as a common biomarker for 
the study of cancer and its diagnosis. In a 
study on 327 fine-needle aspiration samples 
of thyroid nodules from the National Taiwan 
University (NTU) Hospital [3], o-BMVC testing 
allowed the discrimination of otherwise 
indeterminate cytology results into benign 
or malignant cases (Fig. 2) ,  which can 
reduce diagnostic uncertainty and benefit 
clinical decision making. This pioneering 
study strongly suggests that o-BMVC testing 
shows great promise for the diagnosis of 
thyroid nodules and possibly other cancers. 
Previously, a simple method was introduced 
to  screen G4 b inding l igands  based 
on changes in fluorescence intensity. 
Specifically, the decrease in the number of 
o-BMVC foci in HeLa cells pretreated with 

the G4 ligands TMPyP4, BRACO19, and 
BMVC4 was found to be due to their direct 
binding to G4 DNA in cells, which prevents 
the subsequent binding of o-BMVC to 
G4s. This method was critical for screening 
therapeutic G4 ligands because the binding 
target was identified in cells. Recently, Yang 
et al. [4] used BMVC to establish a high-
throughput, large-scale custom G4 DNA 
microarray to assess the binding selectivities 
of proteins and small molecules. In addition, 
Sugimoto et al. [5] have correlated the 
replication of DNA containing human 
telomeric G4 and G4 stability based on the 
topology-dependent binding manner of G4 
ligands, including our molecule BMVC-8C3O. 
The results indicate that both G4 stability 
and the efficiency of G4 replication for a 
particular topology should be considered 
in the development of G4 ligands. We have 
collaborated with J.J. Lin at the NTU Hospital 
and found that BMVC-8C3O is a potential 
anticancer drug.  Figure 3 shows the 
conformational changes for different G-rich 
sequences induced by BMVC-8C3O.

Dr. Chang's group has focused on guanine-
quadruplex (G4) DNA, particularly (1) the 
NMR study of conformational change of G4 
DNA [1]; (2) imaging study of o-BMVC foci for 
G4 DNA in cells [2,3]; and (3) the study of G4 
ligands [4,5]. G4 DNA has been associated 
with genome instability, genetic diseases, 
and cancer progression. 
Time-dependent imino proton NMR spectra 
revealed an intermediate G4(I) state during 
the structural transition f rom a hairpin 
structure to a hybrid G4(II) structure of a 
G-rich sequence derived f rom the WNT1 
promoter region after the addition of K+ [1]. 
It is surprising that an atypical G4 structure 
could act as an intermediate state in the 
conformational change f rom a hairpin 
structure to a typical hybrid G4 structure, 
introducing a  new poss ible  scenario 
in the G4 folding pathway. In addition, 
cytosine modification by methylation 
and demethylation shows significant 
differences in terms of structural population 
between G4(I) and G4(II) (Fig. 1). A four-
state transition model is applied to describe 
such conformational changes, highlighting 

the fact that the underlying G4 structural 
selection is linked to the difference in 
hydrogen bonding in the loop configuration. 
This is the first example of the effect of 
cy tos ine methylat ion/demethylat ion 
modification causing significant differences 
in terms of structural population between 
these two G4 structures, which may be 
involved in epigenetic regulation via 
different cytosine modifications.
I d e n t i fi c a t i o n  o f  t h e  e x i s t e n c e  o f 
G-quadruplex (G4)  structures f rom a 
specific G-rich sequence in cells is critical 
to the study of structural biology and 
d r u g  d eve l o p m e n t .  U s i n g  a n t i s e n s e 
oligonucleotides, (CCCTAA)3CCCTA, the 
decrease of the number of o-BMVC foci in 

G-quadruplex DNA and G-quadruplex ligands
Dr. Ta-Chau Chang, Research Fellow

Research Highlights

Fig.  1 .  A)  Schemat ic  o f  the  cy tos ine 
modification cycle in DNA methylation and 
demethylation. B) Imino proton NMR spectra 
of WT22m, WT22m-5mC4, WT22m-5hmC4, 
WT22m-5fC4, WT22m-5caC4, and WT22m-T4 
held in 150 mM K+ solution overnight at 
25 °C. C) Schematic representations of 
the WT22m-T4 G4(I) and WT22m G4(II) 
structures. D) Time-resolved imino proton 

spectra of WT22m recorded at 0, 10 min, 1, 4, 
8, 12, and 24 h after the addition of 150 mM 
K+ at 25 °C. Kinetic traces for WT22m (E) and 
WT22m-5fC4 (F) obtained by monitoring 
the 265 nm CD signal for G4(I) (black dots) 
and 295 nm signal for G4(II) (blue dots) after 
addition of 150 mM K+ at 25 °C fitted to a 
four-state kinetic model (red curves). 
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The concept of potential energy surfaces 
(PESs) plays an essential role in molecular 
systems. Minima on PESs are associated 
w i t h  s t a b l e  s t r u c t u re s ,  a n d  a  g i ve n 
minimum harmonic f requency derived 
from the curvature is the starting point to 
understanding the vibrational spectroscopy 
of such structures. Thanks to the rapid 
development of electronic structure theories 
in the last few decades, it has become 
routine for chemists to compute PESs 
using first-principle methods.  Our research 
interests concern the development of 

Development of ab initio Anharmonic Algorithms
Dr. Jer-Lai Kuo, Research Fellow and Deputy Director

Fig. 2. Binary FLIM results of o-BMVC 
testing for A) benign and B) malignant 
samples. (C) o-BMVC test results for thyroid 
nodules correlated with the cytological 
results. o-BMVC testing results fall into 
three categories:  nondiagnostic (ND) 
for unsatisfactory samples, negative (N) 
for benign samples, and positive (P) for 
malignant samples,  and there are no 
cytologically indeterminate (ID) cases, 
including atypia (A), follicular neoplasm 

(FN), and suspicious (S) categories, in the 
diagnosis of thyroid nodules. The two 
red rectangles highl ight determined 
cases reported by both methods.  (D) 
o-BMVC testing discriminates 75.0% of 
cytologically nondiagnostic cases into 
benign or malignant cases. (E) o-BMVC 
testing discriminates 92.3% of cytologically 
i n d e te rm i n a te  c a s e s  i n to  b e n i g n  o r 
malignant cases.

Fig. 3. A) Chemical structure of BMVC-8C3O. 
B) Imino proton NMR spectra of 3 different 
G-rich sequences in 100 mM K+ solution 
(bottom) and time-resolved imino proton 

NMR spectra recorded after addition of 5 
eq. BMVC-8C3O either overnight or anneal, 
followed by 7, 14, or 28 days at 25 °C.

1. Wang, Z.F. et al. Nucleic Acids Research 48, 1120-1130 (2020).
2. Tseng, T.Y. et al. Molecules  25, 4083 (2020).
3. Tseng, T.Y. et al. Imaging study of o-BMVC foci improves the efficacy of diagnosis by discriminating 

indeterminate thyroid nodules. Submitted, 2021.
4.Wu, G. et al. Molecules 25, 3465 (2020).
5. Takahashi, S. et al. J. Am. Chem. Soc . 143, 16458 (2021).

methodologies to link information derived 
from PESs with experimental observables 
such as IR and Raman spectroscopy. In 
attempting to bridge such a fundamental 
gap, our research efforts are devoted to 
developing theoretical and computational 
methodologies for exploring the vast 
conformational space of molecular systems 
and understanding their diverse vibrational 
Hamiltonians beneath the experimentally 
observed spectra. 

Through collaboration with Prof.  Fuji i 
of Tohoku University in Japan, we have 
examined the IR spectra for a series of 
asymmetric proton-bound dimers with 
protonated trimethylamine (TMA-H+) as the 
proton donor. The f requency of the N–H+ 
stretching mode is expected to red shift as 
the proton affinity of the proton acceptor 
increases. The observed band, shown on 
the right, reveals a peculiar splitting of 
approximately 300 cm−1 with the intensity-
shifting pattern resembling a two-level 
system. Numerical simulations using our 
in-house ab initio anharmonic algorithms 
not only reproduce experimental spectra 
without any empirical parameters. We have 
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Van der Waals heterostructure for
2D-semiconductor-based field-effect transistors

Dr. Wei-Hua Wang,
Associate Research Fellow

One of the major advantages of two-
dimensional (2D) materials is the enormous 
versatility of their properties [1]. By combining 
two or more distinct 2D materials to form van 
der Waals heterostructures, unprecedented 
opportunities to explore novel properties 
and potential applications are provided. Dr. 
Wang’s group studies 2D semiconductors that 
have attracted widespread interest recently 
given their potential for novel functionalities 
in nanoelectronics. Owing to their atomically 
thin layers and excellent gate coupling, 2D 
semiconductors show a promising lack of 
short-channel effects, which considerably 
lower device performance. Moreover, the 
flexibility and transparency of these 2D 
semiconductors makes them highly suitable 
for next-generation electronics. By exploring 
van der Waals heterostructures, Dr. Wang’s 
group has devised novel electrical contact 
schemes as well as novel functionalities 
realized by field-effect transistors based on 2D 
semiconductors.

In 2D-semiconductor-based field-effect 
transistors and optoelectronic devices, 
Fermi level (FL) pinning commonly 
occurs at the metal–semiconductor 
j u n c t i o n s ,  s e v e r e l y  l i m i t i n g  t h e 
tunability of the barrier height and the 
contact resistance. 2D semiconductors 
manifest inherent advantages in terms 
of suppressing FL pinning through 
tunneling contact, originating f rom 
the atomically thin, layered structure. 
However, a feasible method to synthesize 
large-area,  high-qual i ty  tunnel ing 
barriers to address the FL pinning issue 
in layered-semiconductor-based field-
effect transistors has not been realized. 
Here, we demonstrate an atomically thin 
surface oxidation layer that functions 
as an effective tunneling barrier at the 
contact interface of indium selenide 
(InSe) transistors [2]. This oxidation layer 
exhibits a very uniform morphology and 
atomically sharp, clean interfaces with 

highly crystalline InSe underneath. With 
this tunneling contact, we successfully 
realized pronounced FL depinning in 
the InSe transistors (Fig. 1), resulting in 
effectively modulated barrier height and 
threshold voltage as well as high two-
terminal electron mobility with a low 
contact barrier.

Hexagonal  boron nitr ide has been 
extensively used to encapsulate various 
2D materials, providing chemical stability. 
Moreover, the dielectric effect resulting 
f rom the boron nitride is important 
for reducing Coulomb scattering and 
increasing the screening effect, leading to 
enhanced mobility. However, because the 
semiconducting channel is embedded in 
the insulating layers, a viable method to 
achieve high-quality electrical contact is 
a pressing need for the encapsulated 2D 
materials. 

also developed a theoretical model that 
leads to the conclusion that the observed 
band splitting and its extraordinarily large 
gap of around 300 cm−1 is a result of strong 
coupling between the fundamental of the 
proton stretching mode and overtone states 
of the two proton bending modes, i.e., Fermi 

resonance (FR). We have also formulated a 
general theoretical model to link the strong 
FR coupling to the quasi-two-level system. 
Since the model does not depend on the 
molecular specification of TMA-H +, the 
strong coupling we observe is an intrinsic 
property associated with proton motions.

FR for aromatic NH groups has a different 
pattern. From the spectra of vibrational 
spectra of neutral 1:1 clusters of 2-pyridone 
(2PY) with water, ammonia, and other 
hydrogen-bond-forming molecules, complex 
vibrational signatures associated with N–
H stretching fundamental at 3 μm are 
often observed. An example of 2PY…Me2O 
is reproduced in the figure shown above 
as a function of the harmonic f requency 
(in wavenumbers). Several anharmonic 

coupling schemes have been proposed; 
however, the origin of these commonly 
seen complex features remains unclear. In 
a recent paper ( J. Phys. Chem. A 125, 7489 
(2021)), we presented our theoretical analysis 
of the structure and vibrational spectra 
of these clusters using ab initio  random 
search and ab initio  anharmonic algorithms, 
respectively. We demonstrated that the 
same FR, coupling between NH stretching 
m o d e s ,  a n d  ove r to n e /c o m b i n a t i o n s 
of skeleton modes of 2PY can lead to 
different complex vibrational signatures 
being observed experimentally. Since this 
vibrational coupling scheme is inherent to 
cis-amides with adjacent N–H and C O 
groups when a hydrogen bond is formed 
with 2PY as the donor and acceptor, we 
believe that such a phenomenon is general 
to other hydrogen-bonding systems with 
the same functional groups.

Complex vibrational features of solvated 
hydronium ions, H3O+, at 3 μm are also 
well known. The origin of these vibrational 
features has been a matter of constant 
and activate debate. Using the algorithm 
we developed, these vibrational features 
enable us to look into the vibrational 
coupling among O–H stretching modes 
a n d  o t h e r  d e g re e s  o f  f re e d o m .  Two 
anharmonic coupling schemes have often 
been employed to explain observed spectra: 
coupling with the OH bending overtone, 
known as FR, has been proposed to account 
for the splitting of the OH stretch band at 
~3300 cm−1 in H3O+···Ar3, but an additional 
peak in H3O+···(N2)3 in the similar frequency 
region has been assigned to a combination 
band (CB) with low-frequency intermolecular 
stretches. While even stronger vibrational 
coupling is expected for H3O+·· ·(H2O)3, 
such pronounced peaks are not observed. 
Using ab initio  anharmonic algorithms, we 
were able to assign the observed complex 

spectral features, to resolve seemingly 
contradictory notions in the interpretations, 
and to reveal simple representations of the 
interplay between FR and CB, as illustrated 
in the figure shown above as a function of 
frequency (in wavenumbers).
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A n o t h e r  i s s u e  i n  te r m s  o f  d ev i c e 
fabrication with 2D materials relates to 
the contact when e-beam lithography 
is employed. The resist residue and 
material degradation during contact 
fabrication usually have a negative effect 
on the field-effect transistor. Accordingly, 
we have developed a technique to 
enable electrical side contact for a 
2D semiconductor encapsulated in 
hexagonal boron nitride based on the use 
of the transition-metal dichalcogenide 
MoS2. The chemical bonding and the 
sloped edge of the contact can be 
controlled with a novel approach, leading 
to high-quality device performance (Fig. 
2). This method can be applied to other 
2D materials where chemical stability 
and contact properties are critical, thus 
providing an efficient platform to study 
their transport properties.

An ionic liquid (IL) can be used in an 
electrostat ic  gat ing technique for 
ef fect ively  achieving high-carr ier-
density regimes in 2D semiconductors 
by creating an electric double layer (EDL) 

at the semiconductor/IL interfaces. The 
EDL arises when an IL gate voltage is 
applied and mobile ions accumulate 
at the interfaces, which attract charge 
carriers to the interface. However, self-
gating without an applied IL gate in 
IL/2D-semiconductors is highly desirable 
yet rarely discussed. We observe a greatly 
enhanced electrostatic coupling at 
the interface between the layered InSe 
and the IL. We have also observed an 
anomalous temperature dependence 
of the capacitive coupling when the IL 
undergoes phase transition, indicating 
a strong self-gating effect (Fig. 3). The 
phase modulation of this self-gating 
is  further evidenced by the strong 
correlation between the IL phase and 
transport characteristics. Interestingly, 
the self-gating effect can be attributed 
to the balance between intra- and 
inter-system Coulomb interactions, 
suggesting novel functionalities that may 
be used to control electron transport in 
2D-semiconductor/IL hybrid systems.

References

[1] “Two-dimensional semiconductors for transistors” M. Chhowalla, D. Jena, and H. Zhang, Nature 
Reviews Materials , 1 (2016) P. 16052

[2] “Oxidized-monolayer Tunneling Barrier for Strong Fermi-level Depinning in Layered InSe Transistors” 
npj 2D Materials and Applications , 3 (49) (2019) P. 1–7

Figure 3. 
Self-gating effect in IL-functionalized field-effect transistors based on a 2D 
semiconductor. The interfacial capacitance at the temperature ranging from glass 
to liquid phases of the IL, showing a prominent peak in the rubber phase with a 
large enhancement factor. The molecular structures of the trans- and cis- conformer 
of TFSI− anions. Arrhenius plot of the ln ( r ) vs. 1000/T  for the IL-functionalized InSe 
device, indicating a greater tendency to transform to the trans -TFSI−. The r  = Itrans  / Icis 
is Raman peak ratio of the trans- and cis - conformer of TFSI− anions.

Figure 2. 
Electrical side contact to 2D semiconductors encapsulated by hexagonal boron 
nitride. A schematic of the MoS2 device structure at the contact regime. The Raman 
spectra reveals two characteristic peaks of the MoS2 sample which correspond 
to the E1

2g and A1g resonance modes. The Id-VG curves of an edge-contacted MoS2 
device at room temperature and at 80 K. The edge-contacted MoS2 device exhibits 
typical n-type semiconducting behavior, high mobility, and metallic temperature 
dependence, indicating high electrical performance.

Figure 1. 
Oxidized-monolayer tunneling 
barr ier  for  s t rong Fermi- leve l 
depinning in layered InSe transistors. 
Top: A schematic of the InSe device 
structure at the contact regime. 
With the insertion of the oxidized-
monolayer, the tunneling barrier 
can facilitate Fermi-level depinning. 
B o tto m :  T h e  S ch o tt ky  ba rr i e r 
height as a function of metal work 
function for the oxidized-monolayer-
embedded InSe devices and the 
contro l  samples ,  ind icat in g a 
pronounced Fermi-level depinning.
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Dr. Jen’s group recently investigated 
nonequilibrium dynamics in a chirally-
coupled atomic chain [1-4] which can be 
utilized as a quantum interface to retain 
the memory of initial quantum states and 
provide a means for photon storage or 
photon routing. A chirally-coupled atomic 
chain comprises many one-dimensional 
quantum emitters that exhibit chiral 
coupling and exhibit nonreciprocal decay 
channels along with light-induced dipole-
dipole interactions mediated via an atom-
waveguide interface.  In this system, 
collective decays of the excited atoms can 
be subradiant and bound in space when 
they are strongly coupled to the guided 
modes supported in the interface.

Dr. Jen’s group considered various regimes 
to explore the capability of this quantum 
inter face theoret ica l ly.  In  a  dr iven-
dissipative setup [1], the steady-states of 
interaction-driven crystalline orders, edge 
or hole excitations, and a dichotomy of 
chiral flow can be generated. Nonergodic 
butterflylike system dynamics in the 
phase of extended hole excitations with 
a signature of persistent subharmonic 
oscillations can also be presented. These 
results demonstrate the interaction-
induced quantum phases of  matter 
with chiral couplings, and they provide 
opportunities to simulate many-body 

states in nonreciprocal quantum optical 
systems. When this quantum interface 
is under position disorder [3], a phase 
transition from excitation delocalization 
to localization with interplay between 
the directionality of decay rates and the 
strength of light-induced dipole-dipole 
interactions can be identified. Deep in 
the localization phase, its characteristic 
length decreases and saturates toward 
a reciprocal coupling regime, leading 
to system dynamics whose ergodicity is 
strongly broken. This interface also allows 
interaction-driven reentrant behavior for 
the localization phase and a reduction of 
level repulsion under strong disorder. When 
multiply excited atoms are considered [4], 
their average density-density and modified 
third-order correlations via Kubo cumulant 
expansions can arise and finite correlations 
can be sustained for a long time. This 
suggests shape-preserving dimers and 
trimers of atomic excitations emerging 
in the most subradiant coupling regime 
and suggests a potential application 
to quantum information processing 
and quantum storage in the encoded 
nonreciprocal spin diffusion. 
“L ight-matter  interact ing quantum 
systems are always fascinating since they 
show rich phenomena that can be applied 
to next-generation technology and offer 
many opportunities in new directions of 

Dr. Hsiang-Hua Jen, Assistant Research Fellow

Rich Phenomena and Opportunities in the
Quantum Interface of a Chirally-coupled Atomic Chain

References
1. H. H. Jen. Phys. Rev. Research (2020) DOI:10.1103/

PhysRevResearch.2.013097
2.H. H. Jen, et. al. Phys. Rev. A (2020) DOI: 10.1103/

PhysRevA.101.023830
3.H. H. Jen. Phys. Rev. A (2020) DOI: 10.1103/

PhysRevA.102.043525
4.H. H. Jen. Phys. Rev. A (2021) DOI: 10.1103/

PhysRevA.103.063711

Fig. 2. Members and collaborators of the 
theoretical team. From left to right:
Yi-Cheng Wang, Chi-Chih Chen, 
Tzu-Hsuang Chang, Dr. Hsiang-Hua Jen, 
Prof. Jhih-Shih You, Chin-Yang Lin, 
Wei-Seng Hiew, Nai-Yu Tsai, and Dr. 
Kuldeep Suthar.

Fig. 1. Schematic plot of a chirally-coupled atomic chain and time evolutions of the atomic 
excitations of bound dimers and trimers. (a) Atomic excited state populations evolved from 
two atomic excitations side-by-side (left) and separated by two lattice sites (right) for N = 
40. (b) Time evolutions of the excitation populations from three atomic excitations side-by-
side for N = 21. [6]

physical studies” said Dr. Jen. The “quantum 
supremacy” associates the capacity of 
the states that a quantum system can 
access, which underlies the power of 
future quantum computers. However, 
the powerfulness of a quantum system is 
fragile since it is easily attenuated by the 
outside world, which leads to an unwanted 
dissipation and leaves behind an idealistic 
isolated realm, a shelter where a ‘powerful’ 
quantum system is supposed to stay. 
Many novel perspectives to understand 
the interacting quantum systems under 
dissipations or non-Hermitian quantum 
systems have been suggested. When a 
full count of system and reservoir degrees 

of  f reedom is  involved,  an ult imate 
understanding of dynamical quantum 
systems may be achieved. 
This is not the only way toward complete 
comprehension of a quantum system, and 
“I believe new methods and machineries 
w i l l  b e  i n v e n t e d  c o n t i n u o u s l y  t o 
understand the quantum world, in a sense 
to probe the essence of it via different 
angles and gradually fill the patches of 
a whole understanding” said Dr. Jen. We 
expect to hear of more interesting and 
exciting investigations on unraveling and 
harnessing the potentiality of quantum 
interfaces from Dr. Jen in the near future.
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A: Congratulations for your promotion! 
Could you introduce your recent 
research work and your breakthrough 
in theoretical chemical physics?

Dr. Liang–Yan Hsu (LYH):  My recent 
research work focuses on quantum-
electrodynamical chemistry (it is also 
called “polariton chemistry” or “cavity 
chemistry”). During the past three years, 
several studies have demonstrated 
that vacuum electromagnetic fields 
can change the products of chemical 
react ions  or  increase their  rates . 
However, the fundamental mechanisms 
of these reactions are unclear owing to 
the complexity of chemistry. In order to 
establish reliable theories in quantum-
electrodynamical chemistry, my group 
decided to first explore the physical 
properties of molecules under strong 
coupling. In the past four years, based on 
macroscopic quantum electrodynamics, 
my group has successfully extended 
the classic work done by Chance and 
Silbey and established a generalized 

molecular fluorescence theory and its 
application in molecular emission power 
spectrum analysis. These studies allow 
us to describe the quantum dynamics 
of molecular fluorescence coupled to 
the vacuum electromagnetic fields in 
a dielectric environment from weak to 
strong light-matter couplings. Molecular 
fluorescence and resonance energy 
transfer are very important mechanisms 
in physics and chemistry, so I believe 
that there will be a lot of applications 
based on my theories in the future.

A: What is your future research goal in 
the IAMS?

LYH:   I  would  l ike  to  explore  the 
“chemical” properties of molecules 
under strong coupling to vacuum 
fields. In the past, it was believed that 
quantum electrodynamics cannot play 
a significant role in chemical reactions. 
If quantum electrodynamics can be 
widely involved in chemistry, it would be 
really exciting!

Dr. Liang-Yan Hsu
joined the IAMS as an Assistant 
Research Fellow in July 2017 and was 
promoted as Associate Research 
Fellow in September 2021. Dr. Hsu 
received his Ph.D.  at  Princeton 
University under the tutelage of 
Prof.  Herschel  Rabitz  and then 
worked with Prof. George Schatz 
at Northwestern University in his 
postdoctoral stage. His research field 
is theoretical chemical physics, and 
he particularly focuses on quantum-
electrodynamical chemistry and 
molecular electronics. Today we 
visited him to hear more.

Promotions &     
   New Faculty

I like to consider my academic career 
as a process of mountain-climbing. 
At each stage, you choose a different 
mountain to climb. At the moment 
of your promotion, it is like you have 
climbed up a certain landmark. You take 
a rest to review what you have achieved 
along this journey, and you start to plan 
which mountain to climb next. The 
journey is certainly full of f rustration 
and pain since the path is not very clear 
most of the time and you have to find 
your own way. However, it is also full of 
surprises and pleasures since you will 
see much beautiful scenery and learn 
many things during the journey. I am 
glad that I was promoted to Research 
Fellow this year. I enjoy my “mountain-
climbing” in the IAMS. I would like to 
thank the four latest directors for their 
generous support. They are dedicated 
to helping junior faculties get stronger 
and to make the IAMS a stimulating 
and delightful environment. I would 
also like to thank my many colleagues, 
with whom I often share my frustration, 

complaints, tiredness, and excitement. 
Finally, I would like to thank my many 
former and current students, research 
assistants, and postdocs. Without their 
passion and hard-work in science, I 
wouldn’t have made it to this hilltop.

Looking back
      on the hilltop: 

Some words after my promotion to 

Research Fellow

Ying-Cheng Chen
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A: What is first-principles calculation, 
and how can it help us understand 
materials?

Yang-hao Chan (YHC): A first-principles 
(or ab initio) calculation means that we 
compute material properties f rom basic 
formulations of quantum mechanics 
without making assumptions or fitting 
parameters. Specifically, we compute 
a  m a te r i a l ’ s  p r o p e r t i e s  b y  s o l v i n g 
Schrodinger’s equation using only the 
atom species and structure model as 
inputs. Nowadays, the most popular first-
principles calculation method is based on 
Kohn-Sham’s density functional theory 
(DFT) f ramework. From first-principles 
calculations we compute a material’s 
electronic structure and lattice dynamics, 
f rom which we can further obtain its 
structural stability and structure phase 
diagram as well as its optical, topological, 
and electron and thermal transport 
properties. Many applications such as 
photovoltaics, charge-transfer materials, 
catalysts, and even drug research can be 
studied with DFT.

A: That sounds like a very powerful 
method. What is the ab initio excited 
states calculations listed in your profile? 
How is it different from the DFT you just 
mentioned?

YHC: Although DFT is the workhorse of 

first-principles calculations, it only applies 
to the ground states of materials and 
thus misses some important properties. 
For example, the band gap extracted 
f rom the DFT band structure is often 
underestimated and the optical gap is 
usually not correct. This is because these 
features are determined by excited state 
properties. A band gap is defined as the 
energy required to remove one electron 
from the ground state and add it to the 
lowest unoccupied state, and the optical 
gap is the minimum energy required to 
create an electron-hole pair. In both cases, 
we need knowledge of excited states, 
which are not accessible by DFT calculation. 
Moreover, electron correlation effects, 
which are important to materials like high-
Tc superconductors, are not considered 
in DFT. Therefore, many researchers are 
developing methods beyond DFT.

A: How do people compute excited state 
properties?

YHC: Several methods, such as dynamical 
mean field theory and tensor network 
algorithms, have been applied to studying 
the excited states properties of materials. 
In our research, for near-equilibrium 
systems, we focus on the ab initio many-
body perturbation theory (ab-MBPT). We 
take DFT calculations as a starting point 
and consider electron-electron or electron-
phonon interactions as perturbations to the 

Dr. Yang-hao Chan
IAMS Assistant Research Fellow, 
r e c e i v e d  h i s  P h . D .  f r o m  t h e 
University of Michigan, Ann Arbor 
under the supervision of Prof. 
Luming Duan. He held postdoctoral 
positions with Prof. Mei-Yin Chou 
in the IAMS and Prof. Steven G. 
Louie at the University of Berkeley, 
California before he joined the 
IAMS in January 2021. His research 
mainly focuses on excited state 
calculations from first-principles. 
We visited Dr. Chan to hear more 
about his research.

DFT results. For non-equilibrium systems, 
we are developing a first-principle time-
dependent simulation method, which 
allows us to study electron dynamics.

A: Could you give us some examples of 
problems you want to study with the 
time-dependent simulation methods?

YHC: One interest ing problem we 
want to study is electron or exciton 
dynamics after light excitation. This 
concerns photovoltaic effects and thus 
the working principle of optoelectronic 
devices. A schematic of carrier dynamics 
is shown in the figure. First, light will 
be absorbed and excitons form in the 
material .  Excitons can migrate and 
transfer to different part of the sample. 
During migration they can interact with 
lattice vibrations (phonons), defects, or 
other electron and holes. They can also 
recombine to emit photons. A complete 
description in theory would involve 
electron–hole, exciton–phonon, exciton–
defect, and exciton–photon interactions. 
We are hoping to understand each type 
of interaction from ab-MBPT first, before 
applying the time-dependent simulation 
method to study the full dynamics. 
Another example is to simulate time-

resolved angle-resolved photoemission 
spectroscopy (tr-ARPES), which can be 
performed by Dr. Cheng-Tien Chiang’s 
group here in the IAMS, f rom first-
principles. Tr-ARPES is a powerful tool 
for studying ultrafast electron dynamics. 
Recently, it has been reported that 
it is possible to observe excited state 
features by tr-ARPES. We are interested 
in applying our method to study these 
features. 

A: The calculations seem to require 
a powerful computer. How do you 
support your research?

YHC: Indeed, our research relies heavily 
on powerful computers. Fortunately, 
at the IAMS we have a powerful local 
cluster supported by our staff. We have 
acquired funding from the Director Kuei-
Hsien Chen and the Ministry of Science 
and Technology to renew our computer 
clusters this year. Moreover, we have 
strong first-principle calculation groups 
and senior members with expertise 
in nanotechnology at the IAMS. Their 
suggestions and support provide a really 
wonderful research environment for 
junior members like me.
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A :  W h a t  a re  c u rre n t l y  t h e  m a i n 
challenges?

Yen-Chang Lin (YCL):  Because of the 
declining birthrate, the institute faces 
a shortage of human resources both in 
administration and research. In terms 
of research, it is difficult to recruit and 
cultivate research talents, resulting in 
insufficient research energy and skill 
gaps. The main challenges, I think, are 
to introduce automated processes to 

perform cumbersome and repetitive 
processes in experiments, let computers 
do the work for others, allow human 
resources to be used in research analysis, 
and reduce an experiment's uncertainty. 
I n  a d d i t i o n  to  t h e  a u to m a t i o n  o f 
research, automation will also benefit 
administration. The automation of the 
system will also allow researchers to 
reduce their time on administrative tasks 
and focus more on research.

Dr. Yen-Chang Lin
IAMS Assistant Research Specialist, 
received his Ph.D. at Fu-Jen Catholic 
University under the tutelage of 
Prof. T. K. Fang. After a postdoctoral 
fellowship with Prof. Yew Kam Ho 
at the IAMS, he joined the IAMS 
in March 2021. He leads the IAMS 
information technology department. 
We visited Dr. Lin to hear more 
about information technology 
challenges at the IAMS.

A:  What are the main goals  of 
assisting the laboratory?

YCL:   Because each laboratory is 
the most advanced and unique in 
terms of basic research, the required 
analysis methods and experimental 
equipment control  needs are al l 
unique. However, the biggest issue 
is  the integrat ion of  technology 
between software and hardware in 
terms of automation, which requires a 
foundation of programming language 
and hardware knowledge. Only with 
specific knowledge and ability for 
physical equipment can the hardware 
and software cooperate seamlessly. 
These technologies can be developed 
by a laboratory itself if it has sufficient 
human resources. Still ,  under the 
current situation, recruited research 
human resources are becoming more 
and more scarce. When a laboratory 
maintains these technologies on 
i ts  own,  workforce gaps may be 
encountered in the future. In this 
regard, it is planned that a laboratory 
wi l l  jo int ly  establ ish a technical 
database to be more appropriately 
preserved and developed. It can also 
increase technical exchanges between 
laboratories. In the current epidemic, 
laboratories have also had to solve 
problems associated with working 
f rom home. Knowledge of how to 
operate remotely and experiment 
correctly is thus essential. Another 
challenge in terms of data processing 
is that the amount of data collected 
by various instruments in modern 
laboratories is even more significant, 
and unique analysis software needs 
to be developed to achieve real-time, 
rapid, and standardized processing. 
Another crit ical  topic is  human–
machine interface design. A human–
machine interface is a bridge between 
humans and computers .  A clear 
and concise interface will help users 
operate an instrument correctly and 
reduce errors.  The final problem 
concerns information security. Due to 
difficulties in updating experimental 
equipment and hardware, loopholes 
in terms of information security can 

develop, allowing equipment to be 
invaded. Thus, data loss or equipment 
damage can occur.

A :  I n  a d d i t i o n  t o  l a b o r a t o r y 
automation, what else can assist 
in research in terms of information 
technology?

YCL:  Dr. Ni has been researching sugar 
mass spectrometry for many years, and 
his accumulated data will be available 
for other researchers working on 
spectrometry. In this regard, building 
a research database website will help 
more researchers. Such a website can 
feature unique calculation methods to 
analyze the uploaded mass spectrum 
data. By using such a website, we 
can communicate with and better 
understand users around the world, 
allowing a fuller understanding of 
research direction and the promotion 
of academic cooperation.

A: How to assist the research in 
administration?

YCL: In addition to research assistance, 
administrative support is also essential. 
Its goal is to allow researchers to spend 
less time on administrative tasks and 
concentrate on academic research. 
Therefore, our office is also looking 
into electronic administration of the 
organizational system, including 
procurement, work, and personnel. In 
addition, we are currently developing 
a newcomer registration system so 
that newcomers can receive the safety 
training required by the laboratory 
when they arrive. These systems will 
also assist PIs to manage their group 
members more easily. Another issue 
is that the network environment is 
becoming more and more critical. 
Therefore, we will continue to improve 
the primary network in the future, 
hoping to  create  a  faster ,  more 
convenient ,  and secure network 
environment.
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< 0.2 / hr ) with undetectable air flow.
With this advanced system we have already 
seen several cases that revealed structures 
which were something that could not be 
seen or identified under a conventional 
field emission TEM system. It is a significant 
advantage for materials researchers to be 
able to see the structure inside a material 
which was previously unable to be revealed.

Q : Any specific designs of this AC-TEM you 
think worthy mentioning to researchers 
from IAMS? 
A : Yes, besides the advancement in the 
Cs-correctors for TEM & STEM, I am truly 
amazed by the performance of the new cold 
field emission gun (CFEG) as well as the new 
EDS (energy dispersive x-ray spectroscopy) 
system equipped on this new AC-TEM. The 
field emission gun is the source for the 
system. Without a stable electron source, 
nothing can work in an EM system. The cold 
field emission gun is known to be a bright 
source with a long lifetime while the trade-

Q :  P lease  te l l  us  a  b i t  about  your 
background and experiences working in 
IAMS 
A : I have been collaborating with Dr. Yuh-
Lin Wang and Dr. Tsyr-Yan Yu from IAMS for 
many years. They are both great scientists, 
and I enjoy working with them very much. 
My main R&D work in the past decade was 
to develop a TEM (transmission electron 
microscope) phase plate system which was 
capable of seeing certain nano-structures in 
unstained soft materials. It was a wonderful 
experience for me since I got to revise a 
TEM system to the way I liked. My team and 
I learned a lot about the inside & out of the 
TEM system.
During the past two years, I have worked 
on planning and instal l ing the most 
advanced double spherical aberration-
corrected transmission electron microscope 
for the Academia Sinica, and the IAMS 
administrative team was a great help! I am 
very grateful for their professional support, 
so I was able to accomplish this difficult 
mission efficiently.

Q : Could you please share with us what 
is so special about this new spherical 
aberrat ion- correc ted t ransmiss ion 
electron microscope (AC-TEM) system?
A : This is the first double aberration-
corrected TEM system in Taiwan. How 
to construct a special AC-TEM room is 
a topic of research papers [1,2]. In order 
for our newly installed system to achieve 

Dr. Jessie (Yunn-Shin) Shiue
jo int  appointment  Sr .  Research 
Scientist, received her Ph.D. in Ceramic 
Science & Engineering (currently 
Materials Science & Engineering) 
f rom Rutgers University, USA. She 
joined Academia Sinica in 2005 and 
the IAMS in 2021. Her research in the 
past decade has mostly been related 
to development and applications 
of electron microscopy (EM). She 
is the PI of the advanced materials 
characterization lab (AMC lab) that is 
currently supported by the Academia 
Sinica iMATE program and the IAMS.

the designed resolution of 53 pm, any 
disturbances f rom the lab environment 
had to be carefully evaluated. We evaluated 
the target site three different times when 
we started planning this mission. The site 
evaluation reports indicated the so called 
“precision lab” (located in the Academia 
Sinica’s interdisciplinary research building), 
failed in all the environmental requirements, 
including the floor vibration, the magnetic 
field, and the acoustic noises; even the 
ceiling height was insufficient! It is possible 
when this old “precision lab” was built ~10 
years ago, the room was designed based 
on the old TEM system. However,  the 
aberration-corrected TEM has advanced 
significantly in the past decade, thus the 
environmental needs are stricter nowadays. 
After some huge efforts in construction 
& renovation, we finally resolved all the 
problems and set up a real precision lab for 
the new AC-TEM system. 
The main AC-TEM unit is shown in the 
photos. All the control units are located in a 
separate room. The main unit is equipped 
with a set of active anti-vibration systems to 
cancel the floor vibration. As shown in the 
photo, the main unit room is equipped with 
the active magnetic cancellation system 
with wiring on the ceiling and the walls, so it 
can provide the system with a field < 0.05 µT 
(AC & DC in X, Y, Z directions). The specially 
designed water cooled radiation panels help 
in achieving the extremely low drifting spec. 
for the room temperature ( < 0.05 / min & 

References
1  “Room design for high-performance electron microscopy”, D. A. Muller, E. J. Kirkland, M. G. Thomas, J. L. 

Grazul, L. Fitting, M. Weyland, Ultramicroscopy 106, 1033–1040 (2006).
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The ceiling and the walls:
sound-absorbing (10 cm thick) + sound-
insulation materials (10 cm thick)

Active magnetic cancellation wiring

The cooled 
radiation panels

The sound-absorbing carpet

The AC-TEM system

Inside the enclosure

Low-drifting specimen exchange chamber

Active anti-vibration units

off conventionally is the quick degradation 
of the probe current. The new vacuum 
technology (to reach 10-9 Pa) used on this 
CFEG can now provide a stable CFEG source 
with a significantly lighter weight and 
occupying much less space. We are lucky 
this latest CFEG system was just released 
and equipped onto this AC-TEM; otherwise, 
we probably wouldn’t be able to install the 
AC-TEM in the Sinica due to the insufficient 
room height.  
The latest EDS system equipped on this AC-
TEM is also amazing. With a 3-fold advanced 
new design to improve the pole piece (the 
heart of TEM) space, the EDS detector area, 
and the special specimen holder, the solid 
angle for EDS available on this system 
is~1.4sr. Simply put, in this new AC-TEM 
system, one can get highly efficient EDS 
signals without sacrificing the resolution. 
The two items were trade-offs for each other 
in the previous TEM systems. I am truly 
happy for our users that they get to enjoy 
such a nice system.
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Dr. Chang’s research focuses on the 
development of  innovative methods, 
tools, and technologies based on physical 
c h e m i s t r y  a n d  t h e i r  a p p l i c a t i o n  t o 
biologically and medically significant 
i s s u e s .  I n  p a r t i c u l a r ,  h e  p i o n e e r e d 
the development and use of surface-
functionalized nanodiamonds in life sciences 
with techniques including atomic force 
microscopy, flow cytometry, fluorescence 
microscopy, inf rared spectroscopy, ion 
implantation, laser spectroscopy, magnetic 
resonance imaging, and mass spectrometry. 
In 2005,  he developed a new type of 
carbon nanoparticle called fluorescent 
nanodiamonds (FNDs) for nanomedicine 
applications. These particles contain dense 
ensembles of nitrogen-vacancy centers with 
unique magneto-optical characteristics and 
are highly biocompatible and photostable. 
These properties make them well-suited for 
bioimaging and biosensing not only in vitro 
but also in vivo.  

Awards and   
    Recognition
Huan-Cheng Chang, Ph.D., an IAMS 
Distinguished Research Fellow, received 
the 2020 Outstanding Research Award
of the Taiwan Nanomedicine Society.

Yuh-Lin Wang, Ph.D., IAMS Distinguished 
Research Fellow, received the 2020 Best 
Paper Award f rom the Journal of the 
Chinese Chemical Society Located in Taipei. 
This invited review article entitled ‘Creating 
Anodic Alumina Nanochannel-Arrays 
with Custom-Made Geometry’ was co-
authored by Dr. Chih-Yi Liu of the IAMS. It 
summarized various lithographic methods 
that have been developed to constrain 
the growth of  self-organized anodic 
aluminum oxide (AAO) nanochannels and 
create an ideally long-range ordered array 
of nanochannels arranged in a custom 
designed geometry.  Furthermore,  i t 
discussed the mechanism responsible for 
constraining the self-organized growth 
process.
Dr. Wang has employed AAO nanochannel 
arrays as templates for growing ordered 
arrays of Ag-nanoparticles with extremely 
n a rrow  g a p s  b e twe e n  n e i g h b o r i n g 
particles and fabricated an array of ‘hot-
junctions’  for enhancing the Raman 
signals of molecules adsorbed near the 
junctions. Such substrates with very large 
and uniform surface-enhanced Raman 
scattering (SERS)-enhancing power have 
been applied to study bacteria metabolites, 
monitor environmental toxins, screen 

food additives, and test the antibiotic 
susceptibility of bacteria in the blood of 
sepsis patients. 
Dr.  Wang is also the recipient of the 
Chemistry Academic Medal, Chemical 
Society Located in Taipei (2018); Academic 
Award,  Ministry of  Education (2017) ; 
Outstanding Research Award, Ministry 
o f  S c i e n c e  a n d  Te c h n o l o g y  ( 2 0 1 4 ) ; 
Nanotechnology Elite Award, Ministry of 
Economic Affairs (2010); Prime Minister 
Award for Outstanding Contribution in 
Science and Technology (2010); Far Eastern 
Y. Z. Hsu Chair Professorship (2009); and the 
Outstanding Scholar Award, Foundation 
for the Advancement of Outstanding 
Scholarship (2005). In addition, he was 
elected as a fellow of the Physical Society 
of Taiwan (2010) and the American Physical 
Society (2011).

IAMS Distinguished Research Fellow 
Receives 2020 Best Paper Award from the 
Journal of the Chinese Chemical Society 
Located in Taipei

Dr.  Chang has  publ ished more  than 
100 journal articles, book chapters, and 
conference proceedings on FNDs and 
related topics since 2005. According to 
Google Scholar (2021), his work reported 
in “S.-J. Yu, M.-W. Kang, H.-C. Chang*, K.-
M. Chen, and Y.-C. Yu, Bright fluorescent 
nanodiamonds: No photobleaching and 
low cytotoxicity. J. Am. Chem. Soc. 127, 
17604–17605 (2005)” has been cited over 1,000 
times since its publication. A book entitled 
“Fluorescent Nanodiamonds”, authored by 
him, Wesley W.-W. Hsiao, and Meng-Chih 
Su, was published by Wiley in 2018.  This is 
the first and most comprehensive reference 
on the physical and chemical properties of 
FNDs and their contemporary applications.
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IAMS Research Fellow Receives 2020 MOST Outstanding
Research Award
Jung-Chi Liao, Ph.D., IAMS Research 
Fellow, has received the 2020 Taiwan 
Ministry of Science and Technology 
(MOST) Outstanding Research Award in 
the field of Physics. This prestigious award 
is given to dedicated researchers with 
outstanding scientific and technological 
achievements in both basic and applied 
research. 
Dr. Liao started his deep exploration of 
superresolution microscopy when he 
was a faculty at Columbia University 
more than 10 years ago. After joining 
the IAMS in 2014, he has continued to 
focus on primary cilium research and the 
study of other biological structures using 
superresolution microscopy. His major 
achievement during this period was the 
completion of a trilogy of superresolution 

studies on the centriole-cilium interface, 
including the transition zone (Scientific 
Reports 2015), distal appendages (DAPs) 
(Nature Communications 2018), and 
subdistal appendages (sDAPs) (eLife 
2020). These studies are recognized as 
a structural foundation in the field of 
centriole-cilium study. Specifically, in his 
2018 work, he led a team to the discovery 
of a novel structure, the distal appendage 

IAMS Optoproteomics Technology Wins the 17th Taiwan National 
Innovation Award

matrix, which plays an important role in 
gating transmembrane proteins. Because 
of the importance of these works, Dr. 
Liao has been an invited speaker at 
major conferences in his research field, 
including the ASCB Meeting, FASEB 
Meeting, EMBO Meeting, Biophysical 
Society Meeting, SPIE, and Cold Spring 
Harbor Asia Conference. In addition, his 

recent innovation in optoproteomics, 
which converts a microscope into a 
targeting machine to pick up proteins for 
analysis at the user’s wish, was awarded 
the  and a spin-off company has 
been formed to bring the proprietary 
platform for de novo spatial proteomics 
s t u d i e s  t o  t h e  g l o b a l  b i o l o g i c a l 
community.

T h e  o p t o p r o t e o m i c s  t e c h n o l o g y 
developed by  a  team led by  IAMS 
Research Fellow Dr. Jung-Chi Liao has 
won the 17th Taiwan National Innovation 
Award, with three IAMS members, Dr. 
Liao, Yi-De Chen, and Chih-Wei Chang as 
the awardees. The National Innovation 
Award is considered one of the most 
important indicators in recognizing 
outstanding research and development 
achievements as well as innovations from 
healthcare institutions and enterprises in 
the biotech industry of Taiwan. 

During the award ceremony, Dr. Liao’s 
IAMS team and five other winning teams 
were selected to make a Showcase 
Pitch to a large audience comprised 
of private investors, corporate venture 
groups, and representatives from leading 
science and technology companies to 
seek new capital and explore strategic 
c o l l a b o r a t i o n s  a n d  p a r t n e r s h i p 
opportunities. During the presentation, 
Dr. Liao explained the principle of the 
breakthrough and how the system can 
turn a high-content microscope into 
a novel spatial proteomics tool that 
can harvest cellular and subcellular 
components f rom selected cells or 
tissue regions. It is expected that the 
optoproteomics technology will be used 
to discover new protein biomarkers for 
disease mechanism studies and drug 
development.
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The Ta-You Wu Memorial Award, one of 
the highest recognitions for domestic 
scholars who are less than 42 years old, is 
designed to encourage future academic 
elites to pursue long-term and high-
impact scientific research.
Dr. Hsieh’s research focuses on the 
development  of  advanced opt ica l 
m i c r o s c o p e  t e c h n i q u e s  f o r  t h e 
investigation of  rapid dynamics in 
biological systems. His group exploits 
high-speed scattering-based interference 
microscopy to measure the diffusive 
motion of single molecules and virus 
particles in live cells with unprecedented 
clarity. By analyzing these high-resolution 
data, his team tries to understand the 
underlying mechanisms of the complex 
biological phenomena that are closely 
connected to human health, including 
v i ra l  infect ion ,  aging,  cancer ,  and 
neuronal diseases. 

Dr. Hsieh has said that he wants to 
thank the committee for recognizing the 
interdisciplinary research achievements 
of his team. He wants to thank the former 
and current group members who have 
made advancements in technology and 
with whom he studied new sciences. 
He also wants to thank the IAMS for 
the continuous support of his research, 
which has been essential for his team to 
make scientific breakthroughs. He would 
especially like to thank his family and 
f riends, who provide him a warm and 
splendid life as he explores science.

Chia-Lung Hsieh, Ph.D., IAMS Associate Research Fellow, won the 
2021 Ta-You Wu Memorial Award of the Ministry of Science and 
Technology.

Ching-Wei Lin, Ph.D., IAMS Assistant 
Research Fellow, received the 2021 
Academia Sinica Career Development 
Award. This award is one of the four 
major grants from Academia Sinica and 
is specifically designed for recruiting 
and encouraging young scholars who 
have outstanding research potential for 
internationally relevant topics, offering a 
five-year fixed-term research funding to 
advocate world-class talent in Taiwan.
D r .  L i n  j o i n e d  t h e  I A M S  i n  2 0 2 0 . 
H is  research focuses  on  photonic 
nanomaterials and their applications 
in biomedical imaging. He is especially 
interested in fluorescent nanomaterials 
that can be excited and emit at a tissue 
transparent window called the short-
wave infrared (SWIR) region. In recent 
years ,  SWIR fluorescence imaging 
has been demonstrated to allow the 

observation of objects situated deep 
inside tissues, and it is expected to 
benefit early cancer detection and 
surgical  debulking of small  cancer 
nodules. The supported research titled 
“Next-generation bio-compatible short-
wave inf rared fluorescent quantum 
defects for cancer early detection” will 
develop bio-compatible SWIR fluorescent 
probes for clinical translation so that this 
technique can be used in humans. 
“This award provides significant support 
and enables large-scope projects that 
require many years of effort. I am really 
very grateful that Academia Sinica 
and the IAMS provide such a great 
environment to help young scientists 
in Taiwan conduct research without 
worrying too much about funding issues.” 
said Dr. Lin.

IAMS Assistant Research Fellow Receives 2021 Academia Sinica 
Career Development Award
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Charles Pin-Kuang Lai, Ph.D., 
IAMS Assistant Research Fellow, received the 2021 Young Scientist 
Award from the YungShin Tien Te Lee Biomedical Foundation.

D r .  L a i ’ s  g r o u p  f o c u s e s  o n 
developing novel imaging and omics 
methods to  e luc idate  b io logica l 
phenomena, including cell-released 
bionanoparticles, genome editing, and 
DNA repair.
The Young Scientist Award is awarded 
to principal investigators under the age 
of 45 working on biomedical research. 
Dr. Lai is one of the four researchers 
selected for the award. “I sincerely 
appreciate YungShin Tien Te Lee 
Biomedical Foundation and the Review 
Panel for supporting and selecting me 
for this prestigious award. We are a 
team of multidisciplinary pioneers who 
create and apply new technologies 
to explore intricate biological events. 
This can often be an arduous and 
extended journey. My team and 
I are therefore both excited and 
encouraged to be recognized for 
our recent works,” said Dr. Lai. 
Dr. Lai is also the recipient of 
the 2020 Career Development 
Award f rom Academia Sinica, 
a  c o m p e t i t i v e  fi v e - y e a r 
grant awarded to full-time 
Associate/Assistant Research 
Fellows who are nominated 
and subsequently selected 
based on their excellent 
track record and world-
class research potential 
i n  t h e i r  r e s p e c t i v e 

fields. Dr. Lai also received the 2020 
Excellent Young Scholar Research 
Grant from MOST, a three-year grant 
awarded to top-ranked applicants 
under the age of 45 for each research 
division at MOST. “My team and I 
are honored to be awarded these 
important grants as we continue to 
push and explore the boundaries 
between imaging and proteomics of 
bionanoparticles including exosomes 
and microvesicles under physiological 
and pathophysiological conditions. We 
are very fortunate to be always learning 
and exploring,” said Dr. Lai. 

Dr. Lai and his team published their 
recent works on in vivo imaging of 
bionanoparticles in Advanced Science 1 

and Nature Methods 2, and their work 
on in vivo tracking of DNA repairs 
has been published in Nucleic Acids 
Research 3 and Nature Protocols 4. 
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The Outstanding Research Award was 
established to encourage research 
breakthroughs and the pursuit of 
academic excellence. 
Dr. Po-Wen Chiu’s research has been 
focused on graphene (Gr) and 2D 
layered semiconductors, covering 
f u n d a m e n t a l  m a te r i a l  g r o w t h , 
transport properties,  and device 
appl ications.  The most pressing 
challenge in the development of 
advanced electronics based on 2D 
layered semiconductors stems from 
the lack of site-selective synthesis of 
complementary n- and p-channels 
with low contact resistance.  Dr. 
Chiu’s research has been dedicated 
to solving this problem. A series of 
studies related to the 2D-contact 
issue have been reported by his 
group. One of the most important 
figures of merit is an in-plane epitaxial 
route for the growth of interlaced 2D 
semiconductor monolayers using 
chemical vapor deposition with a gas-
confined scheme, in which patterned 
Gr serves as a guiding template for 
site-selective growth of Gr-WS2-Gr 
and Gr-WSe2-Gr heterostructures. 
The Gr/2D semiconductor interface 
ex h i b i t s  a  t ra n s p a re n t  co n t a c t 
with a nearly ideal pinning factor 
for both the n-channel WS2 and 
the p-channel WSe2. The effective 
Fermi level depinning provides an 
ultralow contact resistance. Thus, 
integrated logic circuits made of 
2D layered semiconductors have 
become possible. An inverter, a NAND 
gate, static random-access memory, 
and a five-stage ring oscillator were 
constructed using the complementary 
Gr-WS2-Gr-WSe2-Gr heterojunctions as 
a fundamental building block. These 
devices exhibited the prominent 
performance metrics of high operation 
frequency, low power consumption, 
l a r g e  n o i s e  m a r g i n s ,  a n d  h i g h 
operational stability.

Dr. Po-Wen Chiu, Ph.D., IAMS adjunct Research Fellow, received 
the Outstanding Research Award (Ministry of Science and 
Technology, MOST) in 2021. 

T h i s  a w a r d  w a s  e s t a b l i s h e d  t o 
encourage Postdoctoral Fellows to 
publish their innovative work in high-
quality academic journals and to 
fund future elite scholars who have 
committed themselves to long-term 
scientific research.
Dr. Huang was one of the 40 awardees 
f rom all research fields this year. His 
research mainly focuses on anharmonic 
v ibrat ional  analys is .  Researchers 
utilize vibrational spectroscopy to 
study the nuclear motion in molecular 
systems, and the explicit treatment of 
anharmonic coupling among different 
normal modes is key to understanding 
the complex features of high-resolution 
vibrational spectra. Dr. Huang and 
his colleagues in the Dr. Jer-Lai Kuo 

group analyzed the IR spectra of a 
series of proton-bound dimers with 
trimethylamine to investigate the ionic 
hydrogen bonds therein. Furthermore, 
they proposed a general model to 
illustrate the two-level-like behavior of 
multiple vibrational states with strong 
anharmonic coupling.
Dr. Huang would like to acknowledge 
the IAMS for their support in many 
aspects .  "The IAMS is  a  fantast ic 
institute for young scientist to carry out 
frontier research, to pursue excellence, 
and to fulfill our curiosity." Said Dr. 
Huang.

Qian-Rui Huang, Ph.D., 2020 Academia Sinica Postdoctoral 
Research Fellow, won the 2020 MOST Best Research Paper Award 
for Postdoctoral Fellows. 
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Pei-Kang Tsou, Ph.D., a postdoctoral researcher in Jer-Lai Kuo’s Group, 
received the 2021 2nd Session Academia Sinica Postdoctoral Research 
Fellowship.

Dr. Tsou proposed a machine learning 
(ML)-assisted scheme to explore the 
chemical space of saccharides. The 
scheme aims to accelerate the search for 
transition states (TSs) in the dissociation 
channels of CID-MS for saccharides. The 
exploration of potential energy surfaces 
(PESs) and locating TSs with a huge 
number of conformers by quantum 
mechanics are challenging tasks in 
chemistry. ML has advanced in recent 
years and has been developed for PES 
predictions and geometry optimizations. 
The ML-ass isted scheme includes 
manual and auto-search protocols to 
generate data points for model training, 
and its learning cycle allows the model 
to learn new sugar molecules and new 
reaction pathways. With the scheme, 

This award was established to encourage 
col lege students  to  do innovat ive 
chemistry research. Ms. Lin won this 
award with her master’s degree thesis 
titled “Kinetics of Methyl Vinyl Ketone 
Oxide, A Resonance-Stabilized Criegee 
Intermediate, Studied by UV Absorption 
Spectrometry.”
"I wish to thank my advisor Prof. Jim Jr-
Min Lin for giving me precious advice. He 
has taught me how to do research and 
inspires me to think critically. I am also 
grateful to all the colleagues who have 
worked with me. They helped me tackle 
obstacles and accomplish the research. 
Science is fascinating. Though sometimes 
it is frustrating to encounter difficulties, it 
is a great joy to solve problems and learn 
new things,” said Ms. Lin. 

Yen-Hsiu Lin, Ph.D. student, received the Physical Chemistry Thesis 
Award-Excellent at the 2021 Chemistry National Meeting.

Academia Sinica, the most eminent 
n a t i o n a l  re s ea rc h  i n s t i t u t i o n  i n 
Taiwan, provides a well-developed 
research environment for outstanding 
Postdoctora l  Fe l lows .  Each year , 
Academia  S in ica  o f fers  research 
opportunities to both domestic and 
international outstanding postdoctoral 
researchers.
Dr. Tadesse Billo received the 2020 
Academia Sinica Postdoctoral Fellow 
award and  the 2020 IAMS Annual 
Award for an Outstanding Publication 
by a Junior Researcher. Dr. Tadesse’s 
re s ea rc h  m a i n l y  f o c u s e s  o n  t h e 
development and modification of 
nanomaterials for energy conversion 
a n d  s t o r a g e  a p p l i c a t i o n s  a n d 
understanding the catalyst-surface 
interactions and reaction mechanisms 
using in-situ/operando approaches.

the exploration of dissociation 
channels for disaccharides, which 
is considered far more complicated 
than that of monosaccharides, 
becomes feasible.
Dr. Tsou also developed a transfer-
learning scheme for a model trained 
with DFT methods to learn high-
level quantum methods and achieve 
chemical accuracy. The aim of the 
scheme is to learn about the general 
configuration space from fast DFT 
methods and the critical minima 
and TS from high-level approaches 
with fewer data points.

Dr. Tadesse Billo received the 2020 Academia Sinica Postdoctoral 
Fellow award and  the 2020 IAMS Annual Award for an Outstanding 
Publication by a Junior Researcher.
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Academician Dr.  Shih-I  Chu was an 
authoritat ive exper t  in  the field of 
quantum science and computational 
physics.  After obtaining his Ph.D. in 
chemical physics from Harvard University 
in 1974, Dr. Chu successively taught in the 
Department of Physics at Yale University 
and the Department of Chemistry at 
the University of Kansas. In 1990, he 
became the Honorary Chair Professor 
of the University of Kansas.  Dr.  Chu 
developed many pioneering theories and 
precise calculation methods for atomic 
and molecular physics in intense laser 
fields, quantum chaos and quantum 
f ractals, attosecond ultrafast science 
and technology, and atomic-molecular 
collision theory. He was internationally 
renowned for his generalized Floquet 
theorem and time-dependent generalized 
pseudospectral method. Dr. Chu was 
a member of the American Physical 

Society and was elected as a Fellow of the 
World Academy of Sciences in 2012. He 
was elected as the 26th Academician of 
Academia Sinica in 2006.
In addition to his outstanding academic 
a c h i e v e m e n t s ,  D r .  C h u  w a s  a l s o 
committed to improving the development 
of basic science in Taiwan. Dr. Chu served 
as a member of the Academic Advisory 
Committee of our institute from 1996 to 
2007. Some of my colleagues knew Dr. 
Chu even before the establishment of the 
IAMS. Dr. Chu had a very close relationship 
with the IAMS. After returning to Taiwan 
in 2007, he joined the department of 
physics at National Taiwan University, 
and he was committed to promoting 
the development of domestic quantum 
science and engineering. Although Dr. 
Chu has left us, we will always remember 
Dr. Chu's contribution to our hometown.

Prof. Sheng Hsien Lin passed away on 
November 15 2021 at home in Houston, Texas. 
Prof. Lin was born in Changhua, Taiwan on 
September 17, 1937. He received bachelor 
and master degrees from National Taiwan 
University (NTU). Through self-study on 
transition state theory, he decided to work 
with Prof. H. Eyring at University of Utah and 
he obtained Ph.D in less than 24 months. 
In 1964, He did postdoc work with Prof. R. 
Bersohn at Columbia University and he was 
soon recruited to be a faculty member in 
Arizona State University (ASU) which started 
in September of 1965. He had a successful 
and productive scientific career in ASU. In 
1993, he was invited to come back to Taiwan 
as the Director of the Institute of Atomic and 
Molecular Sciences (IAMS), Academia Sinica. 
After his retirement from Academia Sinica 
in 2007, he took a Chair Professorship in 
National Chiao-Tung University to continue 
his dedication to education and scientific 

development until his second retirement in 
2018.
Prof. Sheng H. Lin was a world-renowned 
theoretical chemist.  His research over 
the  long and produc t ive  career  had 
m a d e  i m p a c t s  o n  a  b r o a d  r a n g e  o f 
subjects including transition state theory, 
radiationless transitions, resonance Raman 
scatter in g ,  mul t iph oton t rans i t ions , 
v i b r a t i o n a l  e n e r g y  r e l a x a t i o n  a n d 
transfer and femtosecond chemistry. His 
achievements as an outstanding scholar and 
educator is well recognized by a collection 
of articles from his friends and associates 
in a special issue in the Journal of Physical 
Chemistry A in 2007. He received numerous 
awards. In particular, he was elected to be an 
Academician of Academia Sinica in 1984. 
Prof. Lin’s contributions to the development 
of IAMS in Academia Sinica can be tracked to 
the 1980s. As the Director of IAMS, he worked 
hard to improve the quality and quantity 
of IAMS's research by establishing a strong 
collaboration between experimentalists and 
theorists. He is well recognized by the whole 
community for his dedication to educating 
young chemists. As his former students and 
colleagues, we will remember his teaching, 
honor his dedication and work hard to carry 
on his legacy.

Academician Dr. Sheng-Hsien Lin

In Memoriam

Photo Source: Academia Sinica Newsletter and IAMS

Academician Dr. Shih-I Chu
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TIGP-Molecular Science and Technology
(MST) Program Highlights of the YearEducation

“The depth of knowledge makes a Ph.D. 
professional, but the breadth of knowledge 
makes a Ph.D. special.” 
I, Jyun-Yi Yeh (Lancer), joined the TIGP-
MST family as an NTU-MST Ph.D. student 
in September 2018. In the first two years, 
I focused on metal–organic f ramework 
(MOF)-derived catalyst development under 
the supervision of Prof. Kevin C.-W. Wu. By 
in situ synthesis and surface-modification 
methodologies, we created a series of 
efficient biomass conversion catalysts with 
unique catalytic activities. I was delighted 
at the outstanding catalytic performance 
of our MOF-derived catalysts. However, 
I  feel unsatisfied with my inadequate 
understanding of the mechanisms behind 
it. The key factors that contribute to the 
distinguished results remain undiscovered. 
I was fortunate to have Dr. Yi-Pei Li, who 

specializes in DFT simulation and machine 
learning, as a co-supervisor from the third 
year of my Ph.D. Although constructing a 
well-fitting model to describe the reactions 
on the MOF catalysts surface is a giant 
undertaking, applying myself to carry out the 
DFT calculations is definitely worthwhile. The 
combination of experimental and simulation 
results not only helps me understand the 
reactions more comprehensively, it also 
inspires me in the development of “MOF 
catalysts 2.0”. I am now constructing an 
efficient QM/MM simulation system for 
reactions on MOFs. Meanwhile, I am trying 
to control biomass reactions by pore-size 
engineering of MOFs. I believe the QM/
MM calculation that I developed provides 
mechanistic insight into pore-shape control 
for biomass conversion over MOFs.
I was also lucky to join Kevin C.-W. Wu’s 
lab. We have many international exchange 
students  and outstanding Ph.D.  and 
postdoctoral researchers from around the 
world. With the help of Prof. Kevin C.-W. Wu, 
I was able to visit Sweden, Germany, and 
Japan to share and enrich my experience 
and knowledge of research. I met people 
f rom different fields that inspired me to 
address many interesting topics, such as the 
extended applications of MOFs.
T h e  e f f e c t s  o f  d e e p l y  i n ve s t i g a t i n g 
mechanisms make me professional, and the 
experience f rom various fields (catalysts, 
DFT, etc.) make me special. I believe these 
two factors helped make me the sole winner 
of the Presidential Fellowship in 2021.

We are delighted to have 10 new students 
reporting to the program this semester: Five 
of them are domestic Taiwanese students, 
while the others are f rom India, Nepal, 
Pakistan, and Vietnam. Moreover, we have 
four students who were enrolled in the 
Spring Semester of 2020. On October 6th 
2021, we held the MST welcome party for 
our new students, who are eager to start 
their Ph.D. lives. 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 2021: (from 
left) Mr. Firdaus Ali (a student of the Spring 
Semester in 2020), Mr. Hieu Cao Dong, Mr. 
Prabesh Bista, Ms. Phuong Ai Thi Nguyen, 
Ms. Lily Maysari Angraini (a student of the 
Spring Semester in 2020), Ms. Fizza Sabbor, 
Ms. Sumangaladevi Koodathil, Ms. Tsai-
Yu Lin, Mr. Agrim Jetwani (a student of 
the Spring Semester in 2020), Mr. Varad 
Ashutosh Modak (a student of the Spring 
Semester in 2020), Mr. Hsuan-Yu Chen, and 
Mr. Po-Hsiu Cheng.

New Students

degree. However, as time went by, I became 
deeply impressed by Dr. Ni and the great 
research environment at the IAMS, and I 
developed a passionate interest in scientific 
research and found myself wanting to 
dedicate my time and future to it. In 2018, 
I finally decided to join the TiGP NTU-MST 
program and continued to work on LODES 
tandem mass spectrometry. Over the past 
few years in Dr. Ni’s laboratory and the IAMS, 
I have met many excellent researchers 
and had discussions with them. I have also 
developed confidence and acquired skills 
in poster and oral presentations in both 
local and international conferences. Most 
importantly, I have learned valuable lessons 
in unveiling the secret of research success 
along the way, especially from my advisor. 
I have come to realize that my decision to 
enroll in the TiGP NTU-MST program is the 
best decision that I have ever made. I hope 
the experiences and skills that I gathered 
pursuing my PhD degree will shape me 
into an adequate researcher in the future. I 
was so pleased to become a member of the 
TiGP-NTU-MST program. For me, it is pure 
serendipity!

My name is Chia Yen Liew. I was born and 
raised in the rustic Malaysia countryside. I 
am in my fourth year of the TiGP NTU-MST 
program under the supervision of Prof. Dr. 
Chi-Kung Ni. Our laboratory is developing 
a  mass  spectrometr y  based method 
termed logically-derived sequence (LODES) 
tandem mass spectrometry, to identify 
the primary structures of carbohydrates, 
which are a ubiquitous class of biological 
macromolecules vital to life.
In March 2016, after I completed my master’s 
degree in Chemistry at the University of 
Malaya, Malaysia, I came to Taipei and joined 
Dr. Ni’s laboratory as a research assistant. 
During that time, Dr.  Ni was about to 
switch his research focus f rom hard-core 
gas phase chemical kinetics to the field 
of carbohydrate structure determination. 
Fortunately and unfortunately, I was one 
of the first few people among our lab-
mates that worked on that new project. 
In my vivid memories, we had a hard time 
in the beginning of the project. We did 
not have any clue of how to approach the 
topic but to try. After few months of hard 
work, our project started to yield results 
when I found a way to separate the alpha 
and beta anomers of glucose and measure 
their f ragmentation patterns respectively 
using LC–MS. Under the guidance of Dr. Ni 
and his in-depth knowledge of gas-phase 
dissociation mechanisms, we found a way to 
distinguish the alpha and beta anomers of 
glucose, which had never been done before 
with another mass spectrometry method. 
Since then, I have been working on the 
method in order to determine the structures 
of larger carbohydrates. 
I did not attempt to pursue a PhD when I 
first came to Taiwan, as I did not want to 
have a Permanent Head Damage (PhD) 
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Events

2021 was an excit ing year for  our 
research.  IAMS fel lows presented 
their exciting research results to the 
reviewers and discussed the institute’s 
future developments both in the annual 
retreat and the five-year review.
The IAMS annual retreat was held at 
the National Taiwan Normal University, 
Linkou Campus on March 2nd and 3rd. 
Owing to the pandemic, we were not 
able to invite the committee members 
to physically visit us as we usually do 
biannually. Instead, we had f ruitful 
discussions with them virtually. They 
were excited and curious about our 
research and gave us constructive 
suggestions about our institute’s future 
developments. We were also honored to 
have Dr. Sunney Chan and Dr. Yuan-Tseh 
Lee share their research experience, our 
institute’s history, and the dreams of 
Taiwan’s research blueprint.
In  addit ion,  the Academia Sinica 
five-year  review was successful ly 
accomplished on August 31st and 
September 1st. In this two-day review 

event ,  a l l  four research divis ions, 
including Chemical Dynamics and 
Spectroscopy, Advanced Materials 
and Surface Sciences, Biophysics and 
Bioanalytical Technology, and Atomic 
Physics and Optical Science, presented 
their important achievements f rom 
the past few years. We also highlighted 
several major research projects that 
are currently actively conducted by 
indiv idual  groups .  Director  Chen 
led discussions with reviewers on 
institutional strategic plans and hiring 
policies. We are confident that our 
institute will play important roles in 
several important research fields, such 
as quantum technology, in the following 
decade.

2021 IAMS Retreat and AS five-year review

2021 IAMS
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The 11th “Madame Curie High School Chemistry Camp”

https://www.youtube.com/channel/
UC4iE58dtYLanO4gaXgMvwzg

Date: 
July 30th to August 1st, 2021

Organizer: 
The IAMS, Academia Sinica; National 
Taiwan University; National Taiwan 
Normal University

This  event  has  again faced the 
challenges of the COVID-19 pandemic, 
the alert level for which was increased 
to level 3.  Therefore, the camp was 
transferred to the on-line platform 
Gather Town.  We created an on-line 
camp on this platform that allows 
registered attendees to access the 
camp at any time for adventures, 

  .snoitseuq yrtsimehc dna ,selzzup
Thirty-two groups were located in 
the different tents and cooperated to 

  .noititepmoc tcejorp lanfi a etelpmoc
A series of tremendous talks by 
local elites and the live streaming 
experiments truly introduced different 
perspectives to the attendees.  The 
11th Madame Curie High School 
Chemistr y  Camp rece ived ver y 
positive feedback. We are looking 
forward to the camp in 2022. 

Birthday celebration / retirement

Staff and faculty member birthdays 
w e r e  c e l e b r a t e d  w h i l e  s o c i a l 
distancing was strictly observed. 
After a brief announcement, each 
participant took food and drink 
away.

In this year Mrs. Ruey-Ting Yeh and 
Mrs. Shu-Hui Wu retired in June 
and September. We are grateful 
for their valuable service in our 
administration extending over three 
decades. 

Photo Source: IAMS STAFF
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2021 FIELD TRIP

Organized by Welfare Committee: 
Cheng-Tien Chiang
Victor Liao
H. C. Chen 
Wei-Chun Huang

Date: 
October 26, 2021

Location: 
Yangmingshan Lengshuikeng

Activity:
08:20-08:30
Gather and meet at Exit 2 of Jiantan MRT Station.

08:30-09:30
Take tour to Lengshuikeng.

09:30-12:30 Sights along the way: 
A chorus of f rogs, insects, and birds resound 
around the pond,  Menghuan Pond is  an 
ecological conservation zone and habitat 
for the extremely rare and endemic Isoetes 
taiwanensis (a perennial aquatic fern) and other 
aquatic animals and plants, creating a beautiful 
symphony of nature. 

12:30-16:00
Lunch.

16:00-16:30
Back to Jiantan MRT Station.

4342

Events



Dr. J.J. Wu, 
Distinguished professor in 
Chemical Engineering, NCKU

In order to seek a career in academia, 
I quit my job at the TSMC and joined 
the IAMS as a Postdoctoral Researcher 
under Dr. Kuei-Hsien Chen and Dr. Li-
Chyong Chen in August of 1997. Dr. Kuei-
Hsien Chen was one of my Ph.D. thesis 
committee members, so I was acquainted 
with their impressive work on the growth, 
characterization, and application of novel 
semiconductor materials in the joint 
research group at IAMS/CCMS. I  was 
certain that I would be able to work on 
some exciting projects in that group.
At  that  t ime ,  we were  focus ing on 
silicon carbon nitride, which was then 
a novel semiconductor first discovered 
and developed by Dr. Chens’ group. In 
addition to growing the silicon carbon 
nitride films using various techniques, 
we also expedited physical/chemical 
characterization of the resulting novel 
amorphous and crystalline films. Engaging 
in the development of a new material is 
definitely an imperative experience for 
me, with my background of chemical 
engineering, to get into the fundamental 
sciences. As well as thin films, we also 
developed a process for the growth of 
one-dimensional silicon carbon nitride 
nanostructures and investigated their 

unique properties. It was about this time 
that research on nanomaterials began 
to blossom. I was fortunate enough to 
witness it, and I was inspired to carry out 
further investigations on one-dimensional 
nanostructured materials when I became 
a PI.
The work atmosphere at the IAMS is quite 
distinct from that of regular departments 
in universities where people usually have 
comparable backgrounds. At the IAMS, 
I met students, research assistants, and 
visiting scholars from different academic 
backgrounds. I learnt a lot while discussing 
and working with them. Being a senior 
in the group, I had the chance to develop 
leadership skills while working with young 
students, and I also observed the different 
management styles PIs employ. 
In August of 2000, I joined the department 
of Chemical Engineering, Nation Cheng 
Kung University as an assistant professor. 
Both Dr. Chens consistently supported 
me like mentors. More than 20 years has 
passed since then, but I still think that my 
three years at the IAMS, which bridged my 
being a PhD student and a PI, was a critical 
period for me. The privileged experiences 
received at the IAMS are certainly the 
pillars supporting my academic career. 

IAMS Alumni

Prof. Yuang-Pin Chang in NSYSU

When I look back at my academic career so 
far, I am very proud to say that its trajectory 
has been highly oriented by the IAMS. From 
2000 to 2006, I studied for my master’s 
degree and worked as a research assistant 
for my military service under Prof. K.-C. Lin 
at the IAMS. During this period, I learned 
the methods of molecular spectroscopy and 
utilized them to investigate the reaction 
dynamics of key species in atmospheric 
chemistry. In 2006 I left the IAMS and 
pursued my Ph.D. degree at the University 
of Oxford under the supervision of Prof. 
M.  Brouard,  where I  uti l ized Zeeman 
quantum beat spectroscopy to probe the 
stereodynamics in molecular collisions 
and photodissociation. In 2011, I worked 
as a Postdoctoral Researcher in Center 
for Free-Electron Laser Science under 
the supervision of Prof. J. Küpper, where 
I spatially separated quantum states and 
isomers of gas-phase molecules by means 
of the Stark effect and utilized such purified 
samples to investigate conformer-specific 
reactivity. My study and work experiences 
in the IAMS indeed help me to overcome 
various challenges and perform research 
smoothly during this period of study and 

work abroad.
After I returned to Taiwan, during 2015 to 
2017, I worked as a Research Technician in 
the IAMS under the supervision of Dr. Jim 
J.-M. Lin, where I built a mid-infrared-laser-
based transient absorption spectrometer 
to measure the reaction kinetics of the 
simplest Criegee intermediate, as well 
as its high-resolution spectra, with the 
help of Prof. A. Merer. During this period 
of time, I received very welcome support 
f rom members of other faculties of the 
IAMS, such as the Chemical Dynamics and 
Spectroscopy Department, as well as the 
lunchtime fellowship group, Dr. T.-Y. Yu, Dr. 
M.-S. Chang, Dr. Y.-C. Chen, and so on. Of 
course, the encouragement and guidance 
from Prof. Y. T. Lee helped me keep my faith 
in fundamental science research. Also, I 
would like to express my deepest gratitude 
and respect to the highly professional and 
experienced technicians of the facilities at 
the IAMS. I learn a great deal f rom them 
in my study period, such as how to build 
a scientific apparatus f rom scratch, until 
eventually I finished my “roaming pathway” 
and then went through the “exit channel” 
in the “reaction coordinates” of the IAMS in 
2017.
I n  2 0 1 7  I  j o i n e d  t h e  f a c u l t y  o f  t h e 
Department of Chemistry at the National 
S u n  Ya t- s e n  U n i ve r s i ty  ( N SYS U ) .  A s 
encouraged by Dr. Jim J.-M. Lin and Prof. 
Chia.  C.  Wang, I  start to dedicate my 
research to exploring the physicochemical 
properties of aerosols at the single-particle 
level, such as by utilizing optical tweezers 
to levitate single micro-droplets.  The 
knowledge of microscopy that I gained in 
Prof. K.-C. Lin’s lab decades ago definitely 
helped me to build up the apparatus in 
the NSYSU. Thus, my academic career still 
benefits f rom the valuable experiences 
obtained in the IAMS ,  including the 
connections and even collaborations with 
PIs I met during my stay there. Finally, 
I would like to express my most sincere 
gratitude to the IAMS and Prof. K.-C. Lin 
again for their “efficient catalysis”, as I also 
met my wife during my study period at the 
IAMS. We finally completed a “bimolecular 
reaction” and created a naughty “reaction 
product” in 2015.

44 45

IAMS Alumni



Recruitment

Candidates for Assistant, Associate, and Full Research Fellow (equivalent to Assistant, 
Associate, and Full Professor) are invited to apply. Eligible candidates must have a Ph.D. 
degree and will be expected to develop world-class research programs. Adequate start-
up packages and lab space will be provided. Applications for Research Specialist position 
are also accepted. Qualified candidates are expected to support research labs at the IAMS 
in establishing outstanding research programs.

An application package containing a cover letter, a full CV with a complete publication 
record, a research proposal, and a minimum of three reference letters should be sent to 
lyhsu362@g.iams.sinica.edu.tw. 
 
Please address all correspondence to:
Dr. Liang-Yan Hsu
Faculty Search Committee, 
Institute of Atomic and Molecular Sciences, Academia Sinica
Room 362, P.O. Box 23-166, Taipei, 10617, Taiwan

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

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 
strengths in research on quantum gases, cold-atom based quantum optics and 
nonlinear optics, as well as ultrafast and ultraintense lasers.

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

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

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:

Multiple Tenure-Track and Tenured Faculty 
Positions, Academia Sinica, Taiwan

Daily Life

Fire Training

Fire Training

Together Time

Young Fellow Presentation

Photo by Boki Wang.
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