CIENCE~ Newsletter

Jun 2023 #02

Q THE HONG KONG
b POLYTECHNIC UNIVERSITY . . . 2
v 5 ik B T B Opening Minds ¢ Shaping the Future * Eititi B 4 « 5 3 &k &




Contents

P.3 Dean’s Message
B &R A9 &&
P.4-7 Interview with Faculty Researchers

BiRiftXBEFH

P.8 Establishment of New Department
WMEBRIEINKIL

P.9 Faculty Recap
B

P.10-11 Research Achievements and Events
it 95 B A B & B

P.12-13 Teacher’s Sharing
B/iERE

P.14-15 Innovation and Technology
Bl B R 4%

P.16 Faculty Updates
Bir&EM

P.17 Awards and Recognition
BHRE

P.18-19 Students’ Sharing
BENS

P.20 Research @ Faculty of Science 2023

Editorial'Board

Chairperson : Prof. Wong Man-kin, Professor (FSN) and Associate Dean (Industrial Partnership)
Members : Prof. Chai Yang, Professor (AP) and Associate Dean (Research)

Dr Sze Nung-sing, Raymond, Associate Professor (AMA) and Associate Dean (Academic Support)

Dr Susan Ho, Senior Teaching Fellow (ABCT)

Dr Pong Ting-kei, Associate Professor (AMA)
Dr Tsang Yuen-hong, Associate Professor (AP)

Dr Wong Ka-hing, Associate Professor (FSN)




We are delighted to
present you the 2" issue
of the Faculty of Science
Newsletter!

ZIERAARE FEERR

2B EH !

As we approach the second half of the year, with the lifting
of mask mandate and social distancing measures in Hong
Kong, we hope that your year has been filled with progress
and inspiration.

With the increasing importance of food safety and nutrition,
we are delighted to see the establishment of the Department
of Food Science and Nutrition (FSN). Established in January
2023, FSN aims to fulfil the needs of a growing public
awareness of food sustainability and safety which are based
on the key pillars of Food Safety, Food Technology, Human
Nutrition and Chinese Medicine. Through the collective
efforts of our four constituent departments, the Faculty aims
to provide holistic and high-quality education, cutting-edge
research and knowledge transfer projects for the betterment
of the whole society.

In line with our motto of ‘PolyU Science Creates Impact’, we
are thrilled by the great news that our research effort and
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excellence have been recognised by the latest application
results of the National Natural Science Foundation of China
(NSFC) and the Research Grants Council (RGC) under the
Joint Research Scheme (JRS) and Collaborative Research
Scheme (CRS). Five of the research projects submitted by
our scholars have received awards in the 2022/23 Exercise,
with two proposals funded over HK$7 million in total under
the CRS. This fund accounts for more than 20% of the total
awarded funding among UGC-funded universities.

In addition, please join me in extending our congratulations
to our Faculty’s scholars on their exceptional achievements,
as Prof. Zheng Zijian of the Department of Applied Biology
and Chemical Technology (ABCT) and Prof. Yan Feng of the
Department of Applied Physics (AP) have been promoted
to Chair Professorship. We would also like to congratulate
Dr Amber Chiou (FSN) and Dr Cesar Wong (ABCT) for
receiving the President’s Awards for Outstanding Achievement
in Services 2022 for their effort made to the establishment
of PolyU Molecular Diagnostic Laboratory (PU-MDL). The
laboratory has been recognised by the HKSAR Government
as having a significant role in contributing to the community
for fighting against COVID-19 pandemic. We hereby offer our
warmest congratulations to the aforementioned scholars and
wish them all the best in scaling new heights in their future
research endeavours!

Thank you for taking the time to read this newsletter. We
will keep you updated on the latest development and
achievements of our Faculty.

Prof. Wong Wai-yeung, Raymond
Dean, Faculty of Science

Clarea Au Professor in Energy

Chair Professor of Chemical Technology
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Rational Design of Atomic Catalyst in Sustainable
Energy Systems by Theoretical Calculations

s A ) e + /= Dr Huang Bolong, Associate Professor of the Department of Applied Biology
;é Fﬁ EE aff I:I-l- E % E.[ ?* %E and Chemical Technology, focuses on the rational design of atomic catalysts by

2EH Z =] > theoretical calculations which is making significant contributions to sustainable
AEiR R AR IR R T

energy systems under carbon neutrality development. As global concerns for
1&“_—'573“ E’\J iﬂlti'én? the energy crisis and climate change rise, finding solutions for sustainable
A AX A Y . T -

energy systems has become a critical topic, which includes finding ways to

control carbon footprints for carbon neutrality. Carbon dioxide reduction and

fuel cell technologies have found to be promising but they rely on advanced

and efficient catalysts. Among different catalysts, atomic catalysts have become

the most promising candidates for sustainable energy systems due to their high
performance and low cost.

Dr Huang’s research pioneers the future for studying atomic catalysts with an
effective theoretical method. By interpreting the atomic-level electronic structures
and screening catalyst candidates based on electroactivity and stability, his work
allows the development of high-performance atomic catalysts for sustainable
energy systems.

Atomically dispersed metal atoms possess a unique electronic structure that
makes them highly active as electrocatalysts in various reactions. However,
stablizing these atoms and reducing their high surface energy requires
appropriate support materials. Dr Huang'’s research examines the interactions

Dr Huang Bolong

%ijjﬁéﬁ;ﬁ;igaﬁ between different metals and supporting materials, as well as facilitating the

Associate Professor design of electrocatalysts forimportant carbon neutrality-related reactions such as

Department of Applied Biology and Chemical Technology oxygen reduction reaction, CO- reduction, water splitting and nitrogen reduction.
BRAENREENRRERARE His theoretical explorations help distinguish the best candidate for atomic

catalysts, given the limitation of the existing electron microscope techniques
and other characterisation methods. Dr Huang'’s theoretical calculations provide
insight to achieve both high electroactivity and stability of atomic catalysts.

However, to screen optimal metal and support material combinations, efficient

approaches are needed due to the vast number of options for atomic catalysts.

Theoretical calculations can predict the performance, activity and stability of

novel atomic catalysts in different electrochemical reactions, providing essential

references to reduce the trial-and-error in experimental synthesis, as well as
material costs, research time and information cost.
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Rational theoretical guidance is crucial for designing novel atomic
catalysts and carbon neutrality developments in Hong
Kong and Mainland China. By combining theoretical
calculations with empirically-derived data, Dr
Huang's research offers novel solutions
for a wide array of efficient catalysts,

leading to a sustainable future.
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Mathematical Theories of Gas Motion

=l E% “_lE}JZ%iMEE The study of the motion of fluids, such as liquids and gases, has a
ZIN

long history and has been facing challenges posed by irregular motion.
Prof. Yang Tong, Chair Professor of Mathematical Science of the Department
of Applied Mathematics said that the mathematical theories of gas motion
can offer valuable insights into the fundamental phenomena and applications
in various scientific and engineering disciplines, such as aerodynamics and
hydrodynamics.

Instead of looking into the precise physical movement of each particle, kinetic
theory provides an approach to investigate how the distribution function of
particles evolves in time so that the macroscopic quantities, such as density,
velocity, and temperature can be evaluated against physical observations.

Different mathematical theories can be applied to study the motion of different
fluids, depending on the physical situation in which different parameters and
scaling are taken into account. For example, macroscopic models like Euler
and Navier-Stokes equations model water movement, while the Boltzmann
Interview with equation models rarefied gas.

Prof. Yang Tong y _ ,
12 Y S R S In addition to atmospheric pressure and airflow, external factors such as the
5 1R R R %) Lorentz force induced by electromagnetic fields, and the force induced by

Chair Professor of Mathematical Science, boundary effects, are also considered when studying gas dynamics. While
Department of Applied Mathematics general attempts are made in mathematical theory, some conditions are often
Z SEEEEN 2 . . . . .
RRUEABBNBRERIT imposed to achieve well-posedness theory in a suitable function space.

Despite the breadth of the study of gas dynamics, numerous significant
challenges remain, including Hilbert's sixth problem about Boltzmann
equation, and the Millennium problem on Navier-Stokes equations.
Probability is crucial to understanding gas dynamics as the Boltzmann
equation is derived from statistical physics. While some exemplary works

RS utilizing probability approaches to study gas dynamics exist, more research is
B 2T N B R B2 ) necessary to achieve a complete understanding of these systems. Ultimately,
NAEEELIEZ - Al— developing mathematical models of gas motion necessitates a profound
B B 7 A2 R 48 Bl E B 6 Bk understanding of physical phenomena and rigorous mathematical analysis.
8 - BRMEZNEREEEH
IS ISR A . ARSI RIE As Prof. Yang believes, one of the main objectives of investigating gas
;ﬁ@jjjfa ,”Lgﬂgjjj@%xgﬁmﬁmgzmﬁgﬂ motion using mathematical theories is to inspire students and scholars
FEFRRS  AERRfEsSSEEE - to pursue research in theoretical mathematics, which can bring joy
in problem-solving, and satisfaction in revealing the elegance
BRIR BRI SE N P IREERE  SEEERIEHRT of concepts and theories for practical applications.
1HBS TR BN BB TTE - EEE - Lrﬂmr%ﬂa Additionally, developing a stable and promising
SEETHEMTE - FTENRSERTLIERR AR EERI2M0ED academic career for young scholars in a
BEPHSHRNABER - ARARBERRRE - A4 - BRMAER - 57 stimulating and supportive environment
SRR S AL ARREKOEDRE ; RARSHRAATUBRRERE RN is equally important.
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Towards Next-generation Electronic
Devices

5 ava — 4 == = Ferroelectric thin films have garnered significant attention in various fields
ﬂ;ﬁ ¥ﬁ 1—b E’\J EE'%“X{E due to their exceptional properties, including their robust spontaneous
electric polarization and strong coupling with optical, electric, and magnetic
fields. These films are commonly used as memory storage units for
information in electronic devices, and developing a stable ferroelectric

thin film that can enhance electronic device performance is of utmost
importance.

The research of Dr Zhao Jiong, Assistant Professor of the Department
of Applied Physics, aims to develop a new phase-controllable two-
dimensional ferroelectric thin film suitable for next-generation memory and
computational devices. Using a chemical-based deposition method, his
team synthesized a two-dimensional ferroelectric thin film in the beta phase
and adjusted the indium ratio and other elements within the film in the beta
prime phase. By doing this, they were able to create a ferroelectric thin
film that exhibits ferroelectricity in the alpha phase, which is a significant
breakthrough in material science. It allows a single material to display three
different electric properties by controlling the three phases of ferroelectric

Interview with

Dr Zhao Jiong thin films. This is the first time that a material has been able to exhibit
IS =y three different electric properties and introduce ferroelectricity in a single
Assistant Professor, Department of Applied Physics film. This development is an important advancement in the field and can
ERMESLBERR pave the way for the creation of new electronic devices with improved
Awardee of the Faculty Award for Outstanding Achievement 2022 — Research performance and functionality.

and Scholarly Activities: Outstanding Young Researcher
2022 F BRI REHAME - FRRBMES (HLESEWES ) BiEL In addition, these ferroelectric thin films have the potential to revolutionize
memory storage and computational devices due to their excellent electrical
conductivity and long-term information retention capabilities. They are also
a cost-effective and practical solution, as they are compatible with existing
synthesis methods and can be integrated into various electronic devices.

HREESES

BIERMEY o With continued research and development, ferroelectric thin films could
1T 55 7S [ Hh 2 4T B3 B M play a crucial role in addressing critical societal issues. The development
S - MUBESNE « TS of more electronic devices using these films and the aim of the new World-
MuSERaANES  BELES Class Transmission Electron Microscopy (TEM) facility installed in PolyU
EE R EE 2D T - S — A will aid in identifying key issues and solving critical problems related
EEREEETLEINETREEBELTR . H to materials science and broader societal issues such as carbon
SR B e B i IS S E T R A - 2 neutrality, energy crisis, post-Moore’s law era electronics, and
BR—EZESENTE - quantum technology.
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Discovery and Application of Medicinal
Fungus Cs-HK1 and Bioactive

Polysaccharides

ZHHEECs-HK1REY
a TS HERERY IR R IER

Interview with

Prof. Wu Jian-yong
REBIESS

Research Professor, Department of Food Science and Nutrition
EmRNEREBBAMRLE
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The Cordyceps fungus or Chinese caterpillar fungus has been recognised
for its medicinal properties for centuries. Currently, Prof. Wu Jian-yong,
Research Professor of the Department of Food Science and Nutrition, and
his team are conducting research on the medicinal functions of Cs-HK1,
a species of Cordyceps fungus. The focus of their investigation is on the
fungal mycelium and polysaccharides of Cs-HK1, as well as the relationship
between the structure and functions of these molecules.

Natural Cordyceps found in the Himalayan region take 8-10 months to
develop in harsh environments and its artificial cultivation is extremely
complicated and labour-intensive. Since natural Cordyceps is very rare and
expensive, mycelial fermentation of Cordyceps fungi has become a major
supply of the raw materials for Cordyceps healthcare products.

The Cs-HK1 mycelial fermentation has been found to offer very cost-effective
cultivation under controlled production environments, and, importantly, its
primary constituents are similar to those found in natural species. While these
findings are limited to certain known ingredients, some of Cs-HK1’s functions
have even demonstrated greater efficacy in responding to diseases. Tests
on animals have shown that the mycelium in Cs-HK1 has medicinal effects
in treating tumours and anti-fatigue effects during exhaustive exercise,
even stronger than the natural Cordyceps, while its polysaccharides have
demonstrated stronger anti-inflammatory effects than those found in other
medicinal fungi and plants. As a result, Cs-HK1 is the most promising
alternative to natural Cordyceps in terms of its cost-effective cultivation,
medicinal value, and commercial potential. Prof. Wu and his team intend
to investigate the relationship between the structure and functions of the
polysaccharides produced by Cs-HK1 further.

Given these possibilities, Prof. Wu has developed a roadmap for Cs-HK1 and

hopes to incorporate the benefits found in its mycelium and polysaccharides

into health foods, dietary supplements, and immune function boosters in the

near future. He aims to develop commercial products that can protect and

promote human health, and treat metabolic disorders. In the long run, he

hopes to develop agents or molecules to treat specific diseases, although
drug production is a lengthy process.
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/ " Establishment of the Department of

mit

We are excited to announce the establishment of the
Department of Food Science and Nutrition (FSN) as
a constituent academic department under the Faculty of
Science with effect from 1t January 2023. Having the vision
of becoming a global leader in advancing the Food Science
and Nutrition industry, FSN is committed to creating positive
societal impacts, training professional talents, conducting
innovative research, and facilitating knowledge transfer
for the betterment of public health and the well-being of
mankind.

The rising concerns about environmental change, food
security and human health have provided the food industry
with a new direction. Drawing on over a decade of research
in the disciplines of Food Safety and Technology, as well as
Chinese Medicine, FSN is uniquely positioned to embrace
the nature of interdisciplinary in research innovation, and
has a focus on five research directions, which are |) Food
Safety and Bacterial Antimicrobial Resistance under One
Health Framework; 1) Microbiome in Nutrition and Human
Health; 1ll) Food Sustainability; IV) Functional Foods and
Chinese Medicine; and V) Nutrition and Human Health: The
Emergence of Precision Nutrition.

In addition to conducting cutting-edge research, FSN
works hand-in-hand with the recently established Research
Institute for Future Food (RiFood) and Research Centre
for Chinese Medicine Innovation (RCMI) to provide
interdisciplinary solutions for major social challenges

HPMARERERNEREEEA(FSN)BR2023F1/1
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through advanced research and knowledge transfer. The
goal of FSN is to create positive societal impact through
partnerships and interactions with academia, industry and
government, with a particular focus on the Greater Bay
Area.

To cultivate graduates to meet the needs of the ever-
changing world and contribute to society, FSN offers
academic programmes that are tailored to the pace of social
change. The Department actively organizes exchange
programmes with renowned overseas institutions (such
as the National University of Singapore, the University of
Technology Sydney and other universities in the United
Kingdom, Germany, the United States, Mainland China,
etc) and field visits to equip our students with international
perspectives. In addition, FSN’s Work-Integrated Education
programme also provides on-the-job training to our students
as well as consultancy to offer technical solutions to the
industry.

As the first academic department in Food Science and
Nutrition in Hong Kong, the Faculty would like to extend our
heartfelt congratulations on the establishment of FSN and
pledge our support for its effort to succeed in the future.

Academic programmes offered by FSN in 2023/24:

* BSc (Hons) in Food Safety and Technology

* MSc in Global Food Safety Management and Risk Analysis
* MSc in Nutrition and Healthy Ageing
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HKUST x PolyU
Counsellor Fly-in
Programme
AEBHEFEHERRE

The HKUST x PolyU Counsellor Fly-in Programme
was successfully held from 29 to 31 March.
Coordinated by the Global Engagement Office
of PolyU, we are glad to have invited over 50
counsellors from 15 different countries, regions,
and local international schools to visit our
campus. On March 30, we held a mini-fair where
international students shared their fruitful study
experiences with the counsellors, and our academic colleagues
briefed them on the uniqueness of our programme curriculum.
A lab tour was also held on the following day, where counsellors
visited our teaching and learning facilities to gain insight into the
world-class equipment and resources available to our students.

FHEHETEHEIRENIF29E31HIRFET - EEBAIR
KEBENRET - BBRMAES F50ZURE1SE AR
BXRKiE - RSN PERARSBEARE - KiE
R3IF30HERE 7/NERRE - T 28 B rY 25 B AN BE R
BETRESBEREANEETARERE - ZH -
RRESE 7T BRENABRIE - FBARERA
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PolyU Taster §
Programme g
2023 .
IEAESERH2023

The PolyU Taster Programme 2023 was held on PolyU
campus from 3 to 29 April. The programme provided
secondary students an exciting opportunity to experience the
study life at PolyU. Over the past 2 weeks, more than 100
F.4 and F.5 students attended the fun-filled activities hosted
by our four departments. They participated in mini-lectures,
guided tours, hands-on workshops and student sharing
sessions to discover their interests and explore the study
options available at PolyU.

BABBRHNRAB3EE29REBAREMINELT - SEBIAEE
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“Superpowers of an Ordinary Person”
Prof. Raymond Wong featured on RTHK TV programme “Our Scientists”
BELiEh (HMNRER) RSB EIR | FNARERE

On 21 January, Prof. Raymond Wong, Dean of Faculty of Science, was featured on the 5" episode of [Fr——" =
the RTHK TV programme “Our Scientists” to share his aspirations, research ideas and achievements. o i o AR
In the programme, he reminisced about his youth and childhood, and how HKU, his secondary oA I £

OUR SCIENTISTS

schools and the place he lived before, helped foster the distinguished scientist he has become today.
The programme also featured interviews with Prof. Teng Jin-guang, President of PolyU, Prof. Wong
Wing-tak, Deputy President and Provost of PolyU, and Prof. Rick Wong, Interim Provost of HKBU, to
show their lifelong friendships.

The eight-episode documentary “Our Scientists” brings audience to the exciting world of science by
interviewing a number of outstanding scientists, and to understand their intellectual and continuous 4 :
pursuit of scientific exploration and knowledge. A ) o

FEBEHE (HMANRER) RIFA21AEFE V EERRRSHEBHENRSFLENTEAY  FER 7 HERITERI KA
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PolyU Scholar Using Data Science to Resolve the Enigma of Amazonian Cities

BASENAREN2HMD [ BN AEEEZ#E

Dr He Daihai of the Department of Applied Mathematics has recently published a research paper in
one of the world’s most-cited and comprehensive multidisciplinary scientific journals, the Proceedings
of the National Academy of Sciences (PNAS). The article titled “Resolving the enigma of Iquitos and
Manaus: A modelling analysis of multiple COVID-19 epidemic waves in two Amazonian cities”.

EREZAUNESELIREINERN S ARUEZTNEEHZBRBMAN 2 —0 (ZEBERRE
BBz t)) (PNAS)LE - BRT —RABHNERENMARS - RETEL "REPELHNSETZ
at o D FEMERT SR EEBENEES T,

Establishment of Research Centres ¥R I35 400

Research Centre for Carbon-Strategic Catalysis

fix EE S E{C I FE 0

Centre Director: Dr Huang Bolong, Department of Applied Biology and Chemical Technology

Established in June 2022, the Centre aims to offer a comprehensive platform to achieve more
impactful outputs on the advanced catalyst design and synthesis for sustainable energy development
strategies, and to provide significant contribution to achieving carbon neutrality in the long run.
POEE: BRREMACERRERAEHEREL

RIIR202256R - IEBECHARPOLEERH—TFEE  RUKEERERESTETHRELER
BEENNOMERR - UBNWRBRIKPAELERER -

Research Centre for Quantitative Finance

S{EERFE DL

Centre Director: Prof. Dai Min, Department of Applied Mathematics

The Centre aims to foster research, education, and academia-industry collaborations in the field of
quantitative finance, by bringing together experts from relevant fields including finance, mathematics,
statistics, and data science at PolyU.

POES: EREEAFRBRERE

APLEEEREARESR - 812 - #5128  FBENEBZEENER - UEESCS/MEERRN
WM - BBEKRBREESE -
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Faculty of Science Distinguished Lectures 235 {5 1 B3 25 58 R

The Faculty launched a series of Distinguished Lectures in March 2023, gathering internationally renowned scholars to

promote academic exchange and explore research collaboration opportunities at PolyU.

BiRiR 2023 £ 3 AEN 7 —2IREEEREE - ERERMNZ2EURERRZENEMR - WRERMRSIFRSE -

Distinguished Lecture on “2D-material-based Active-Matrix

Backplane for Large Area Electronics” 2D-material:basei

Date: 9 March 2023 DF

Acliue-Mil‘ri)_g#l'ﬁ‘cl(nlanE; :

Speaker: Prof. Ahn Jong-hyun Prof.Jong—HyunvAlm -

Department of Electrical and Electronic Engineering

@ 4:00 - 5:30 pm

9 March 2023 (Thursday)

Yonsei University © RoomY305, 3/F,Les Shau ee Building (BlockY)

The Hong Kong Polytechnic University

Distinguished Lecture on “Thousands of Conductance
Levels in Memristors Monolithically Integrated on CMOS”

Date: 10 March 2023
Speaker: Prof. J. Joshua Yang
Department of Electrical and Computer Engineering

University of Southern California 5 Room PO305, /. Mong M il Bulding Core )

The Hong Kong Polytechnic University

Major External Research Grant E4MNREZEBIIEH

In 2022/2023, academics and researchers of our Faculty have secured HKD115 million funding from different competitive
grant schemes and collaborative funds for their research projects. Below are the major external grants obtained:

BERNEERMFRABNRIIEER2022/2023HEBLIMRETHIFRMEEZR - LTFREDERIER :

Principal Investigator/ Project Coordinator Funding Amount (HKD)

CAS-Croucher Funding Scheme for Joint Prof. Chen Xiaojun, AMA
Laboratories

Fisheries Enhancement Fund Dr Kwok Wing-hin, Kevin, FSN
ITF-Mainland-Hong Kong Joint Funding Dr Xu Linli, ABCT

Scheme (MHKJFS)

NSFC/RGC Collaborative Research Scheme  Prof. Zheng Zijian, ABCT

NSFC/RGC Collaborative Research Scheme  Prof. Chai Yang, AP

RGC Collaborative Research Fund (CRF) Prof. Wong Wai-yeung, Raymond, ABCT
RGC Collaborative Research Fund (CRF) Prof. Chen Xiaojun, AMA

RGC Research Impact Fund (RIF) Prof Lee Kin-wah, Terence, ABCT

RGC Research Impact Fund (RIF) Prof Zheng Zijian, ABCT

RGC Senior Research Fellow Scheme (SRFS) Prof Sun Defeng, AMA

MOSTEI X B S /FER R S1EFEE Prof. Wong Wai-yeung, Raymond, ABCT
FYImEMAR(ERINE) Dr Lee Yoon Suk, ABCT

$3,000,000

$1,553,250

$2,206,520

$3,592,800
$3,571,200
$7,964,914
$3,099,659

$4,150,000
$5,550,000
$7,798,380
$3,439,200

$2,292,800

PolyU Science
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Old School,
New School,
at PolyU

mEEER - FFT LS
PRUESEE e T

“ To look back in time, to see how
human civilization first became
interested in mathematics and
other science disciplines.
BEZFZOIBESE - AEAEREIINLE
I HARE I E 4 o] 2 20 BB Fl]— Lo R EB EB R X5 4t
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Dr Lee Heung-wing, Joseph

FEEBL

Associate Professor

Department of Applied Mathematics

RSB LREIAE

Awardee of the Faculty Award for Outstanding Achievement 2022 —
Teaching Team Award

022FBRHRELATE - B (EREER ) fRE
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Teaching at PolyU has always been challenging. For some
reasons, the subjects our undergraduate students are taking
aren’t necessarily their first choice. It could be part of a
package bundled with their bachelor’s degree programme.
For example, students majoring in one science discipline are
required to take mandatory mathematics courses. Although
learning mathematics and statistics skills are important for
their research and academic development, some may not find
it as enjoyable or engaging as their preferred subjects. While
some students might be enthusiastic, they may feel “haunted”
by a few predominating factors that have yet to be resolved.
For example:

1. There is a lack of the traditional mathematics ambiance in
secondary school (as evidenced by the decreasing percentages
of students taking M1 or M2, and the syllabus of HKDSE Maths/
M1/M2 has been reduced compared to that of the previous
curriculums like HKCEE Maths and A-Maths, as well as HKAL
Pure-Math). While it may be possible to teach students at the
tertiary level, the mentality of refusing to understand deeper
mathematics or lacking the perseverance to learn harder
concepts has been harmful.

2. We also have to face the problem that students are indoctrinated
with the habit of exam-oriented drilling of maths exercises, which
can hinder their ability to appreciate the beauty of mathematics
at their younger age. Despite getting high exam score, many
lack the interest in exploring the significance of mathematics,
and its rich cultural achievements throughout human history.

To tackle this phenomenon, lecturers are trying very hard
to make their lectures and tutorials more interesting within
the limits of the syllabus. Some adopt modern gadgets with
trendy high-tech tools to teach, while some attempt to build
an approachable and friendly relationship with students to let
them have a positive image towards maths.
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Recelved a postcard from a graduate who
went on fo pursue further studies.

W — SRR ER B LS HAIEER -

As we are all aware, undergraduate curriculum particularly
focuses on teaching basic and fundamental concepts and
skills, and more advanced research only when getting into
research school. To inspire student interest in these subjects
at the undergraduate level, lecturers usually recall their first
passion that sparkled for the subjects years ago, in an attempt
to reignite the passion of students by sharing their personal
experience.

Nevertheless, | have a bolder suggestion. On the one hand,
with the old school approach, to look back in time, to see how
human civilization first became interested in mathematics
and other science disciplines, as history gives us a better
understanding of the logic behind some practices and the
reason they change over time. And knowing all the history
gives students a strong foothold to move forward. If STEM is
an arrow pointing towards a target future, then knowing where
the arrow starts and how history forms its natural direction
is far more important than just focusing on the advanced
achievements at the target end.

On the other hand, with the new school approach, | strongly
encourage the incorporation of cloud computing mathematics
software in teaching, such as using of CoCalc, as they
can reduce the amount of monotonous work involved in
mathematics teaching, and free up more time for students
to confirm their graph sketching and the partial fraction
expansions, or practise mathematical thinking, with just a
click.

EASBRHFEHOIERKAD - ERELERE - BEEE
HPERNBERDBEESMMNEERNE - BARKMER
BEMMANBUREENEHP—ELER - MFGEEERBE
MHBERERTEBHBRE R - BAKREANEHEMN
METRBEEHBENMAENBMBRTIER - BREBFHNHE
ERDEGMMSEEER BRYIMANE - 22 - B85
BEHHBTREG - BREBLERR L/ BEHIMN
MERBEEERANVER - F10

| HPBRHDARGEE NS EEN GRS (TR EEMI
SM2BYEB LB T RS - TIHKDSEBIE/MI1/M2B0RE AR LI
HKCEEBIES - AIME - LIREERBRIGERIER G ) -
BAEBSEETLUTRE PRHAA - BB FERERIER
ERBNHSNSEEFAMMES  ERARERBLIEHE
&t

2. BAFETER - BRSECEREN B ETER TR
pEENEE  MEEARNES S ML) BEtySEns
LK - BRI TEE BN ER A - BRBBLEDA
HREHBNERLUR TRUSHBEN G RRNER S
7 -

BRI - ROBEEIFFE S NBIOEAL thNRENHEE
SER - ALEMENARSIIRKNSRRITERETHS -
BLEAEMABERZT VS OANEREREG  FES2EINUH
HEMNELIFENER -

MATBA - ABARBRERGZEHERERNERBZE R
FE - RAMAMAREZET RS EBIBSMENME - K7
ERERMENZEENER - BMEE Tl EIEEEE
EELEENNYR  TEMBEBN ZRALRKREMAMEE
AOELIE -

A8 - WRMUARIBINANE - 22— EAERGALBEE
S BRI AR RRER 2N 2SN —LREE
MM - ARER O LERMESEMIER — LM%
WEE - LREPAOEREEL - FTRMEESMERTLUE
MELEZE R - ERTESHEMN - MRSTEMZEEES
—IRKES - BBEME XA LN EE NP BRI RSS!
BAREBHRE - BIERZENERMERSS -

H—HH BRNBEAMNARNN - EHBEPSIA—LHE
MCoCalcWERHB BTG - ABHELRHEILURDHE
BEPHEAEERI[UAN - AB/R—TRIMERIFAK
NVNAREF - SR BEREEEIRESBRNVEER
M B BRESRIEN D 2 TRV -

Taking students on a field trip to the TST Clock Tower and using techniques from
the Ancient Text “The Sea Island Mathematical Manual” to estimate its height.
BB EMERLWIAERE  WEFLE (BEEK) EHEITIGRKEE

EENSE -
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Soft Materials and Devices for
Wearable, Skin-attached, and
Implantable Electronics

R
BT EmAIREYR

Our research team is currently focusing on developing
functional materials for soft electronics, with a particular
interest in exploring their potential applications in areas such
as health, sports, biomedicine, and lifestyles. Our approach
differs from conventional electronics in that we are focusing
on creating soft, flexible materials that take the form of fibres,
textiles, and stretchable rubbers. These materials are then
engineered into wearable fabric-like devices that can be worn,
or skin-like patches that can be applied directly to the skin or
even implanted inside the body.

To achieve these goals, we have been working intensively on
the following areas:

Prof. Zheng Zijian
BB F B 4%
Chair Professor of Soft Materials and Devices

Department of Applied Biology and Chemical Technology
FEREMRIEERIR B XM K R s s BRI
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HMOMRER—ERNRBEENEMNRRYE - THFER
HERRRARRNEFEREZ £ - APILEFREREERIM
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BENE—REREFERAR - RPI—EEPHRNTRA
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EERNYR - BRENRAAEGE MR ERAUN T FREER
B oD EEEARKNEB EEEEARANNKEERMRA -

REZYEER  RANTRITFE—EEPRUTEEE

Flexible and stretchable electronic
materials

REME A TRV E T

Conventional electronic materials, including metals,
semiconductors, and insulators, have been found to exhibit
inherent brittleness, rendering them susceptible to cracking
and fracturing upon bending or stretching. To address
this limitation, we have been developing flexible and even
stretchable electronic materials with the use of techniques such
as chemical synthesis, surface modification, and compositing.
These materials can then be coated onto fibres, textiles, thin
films, and rubbers with high durability and performance.

—LEREFYH  OESE ¥YERVUEERS  BE
BRBUNTE  LTMHEEHIUBRRESRALER
BTYBRENENAE  RANMAZERNEBERES
m~&%%%&%%@%%%&%ﬁmv%%%E%ﬁﬁﬂ
OHENEFYR AREBRELEVMREBIEE 6@
o SEEMREEBE - DISERSHAEMSHEEE -

Prmted metallic electrodes for soft electronics
BEEIR R E FA /R _FHI% B BB YR




Flexible batteries
RS

Most electronic devices necessitate reliable battery to power.
However, conventional batteries, which are rigid in nature,
are difficult to be integrated with flexible electronic devices.
To address this issue, we have focused on developing highly
flexible rechargeable batteries, including flexible lithium-ion
batteries, Zn batteries, and future high-energy-density lithium
metal batteries, and synthesizing new battery component
materials such as current collectors, electrodes, separators,
and electrolytes, and engineer the battery structure. As a
result, the flexible batteries can be bent or even folded without
losing its performance. Moreover, these batteries can be
charged and discharged a few hundred times, comparable to
commonly used lithium-ion batteries in mobile phones.

ABNEFRELFZURNHENRENF - K - BRE
MASHBLEE  HUBARRENEFREZ L - BRR
I HARNIHBEEBSRRENIREE M - BIERMEE
BEFEM  BFEMNEE ﬂ%ﬁ%%frﬁ%f e e
RTYEMWERE  EPNATERNESS - EF - REME
BREBARMEBHNNEN  RELEEHMEEHEMER
BMAEREEMAE - B - BEE mETuﬁ e R fERE
BR - MAEEREFRERNERFE

Cathode

/ composite fabric

Separator +
Electrolyte

Anode composite
fabric

Flexible
encapsulation

Biocompatible, permeable soft
electronic devices

FREEAN O AR E F iR

Biocompatibility and permeability play a pivotal role in
wearable and bioelectronics. In addition to ensuring the
devices are soft and functional, it is important to develop
biosafe and comfortable devices that can be worn for
extended period. Hence, we have developed stretchable
electronics with permeable properties by fabricating devices
on porous and fibrous structures. These devices exhibit high
level of flexibility and stretchability. Moreover, the utilization of
permeable structures enhances the devices’ wearability and
long-term biocompatibility, which is essential for skin-attached
and implantable bioelectronics.

HRUZFBRENEVEFRENS - BEEYHESUERNY
BHNEBBENRFUELEEE - GEEFRER /FEEBR
REMHRERBENEZI - ERFEMREEME - DUIKE
REVLZEZNZEEZNERER - AL - ARA TS %ﬁ
MRSl RRE—ERERERENYNRETRE
LEREXRUBSHEE SN PTEM - L5 - T‘Lm#%
g T RENMESNEYHESE MEEREHRBARK
BEEZEABANBEFRENS  E+HEE -

N
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Advanced fabrication technologies for large-area and nanoscale patterning on

soft substrates

RERERYE X E RS ARG EAYTE

BE il

This research focuses on developing advanced fabrication technologies
that are compatible to new materials and device form factors. lts
objective is to develop advanced mask-less fabrication technologies
that allow precise control of nanostructures and enable large-area
patterning on soft substrates. To attain so, our team has focused on
developing high-precision scanning-based printing platforms and high-

throughput electrochemical replication platforms.

EERMANEMERBTERSRN  FURRLEBABDE
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An electrochemical repllcatlon and transfer technology enabling high-
speed and cost-effective fabrication of soft materials and electronics
—EE G AN B EERFERERN - D RRRIELRE® YR
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Qﬁ'f Event Updates

PolyU FSN Grand Opening cum International
Conference on Food and Human Health
BEAEmPNEBREEEARFHEERYBEAY
REEREE

13-14 Jul 2023, PolyU

To celebrate the inauguration of the Department of Food Science
and Nutrition (FSN), the Department will be hosting a grand
opening and an International Conference on Food and Human
Health. The conference aims to bring together experts to share
scientific knowledge on health-related issues, and promote
collaboration between the public sector, industry and academia
to pursue impactful research for sustainable development.

RTBENEMBNEREBELA(FSN)WAI - BR8N 2023F78
BEM4HERSPEMAN "BEARRNEREEELHEHEER
BMBEANERERERESE,  FEXNZERD=ZRLSENRE
ME - WRE—EFEURTERm EENBRERNBEM

REWMER - DUREELEH - THERNBMR ZEHIHE
RRAETE -

Workshop on Optimization,
Equilibrium and Complementarity
Bt - 9EE O HEEN N E
16-19 Aug 2023, PolyU

The objective of this workshop is to celebrate the milestone
achievement of 70 + 50 + 45 in the field of optimization,
equilibrium, and complementarity among countries, and to foster
sustained development in these fields. 25 speakers including
active world-leading young researchers from Australia, Europe,
Singapore, the United States and Mainland China will be invited
to the workshop.

AMNEEEENSENREEF 9ONEWSEETEER ¢
70+50+45M B FERE WS REFSFMNERNOKS - 251
SEEDEUM - BOM ~ BINK - EER P EBIAMAE RE 2B E R
LFEEBERERLRE -

Meeting on Recent Advances in
Quantitative Finance
StEmMiftREREER

27-30 Aug 2023, PolyU

The meeting aims to showcase the latest developments in the
field of quantitative finance. The goal is to facilitate interaction
and cooperation among researchers worldwide who are working
in this field and provide an ideal platform for local students and
researchers to gain insight into cutting-edge research.

ETESEN A2 BRI A0 & 2R IR B B AR T 58
ABZBNRRREGE AR MEEMTEASRE—(EEE
g RAER TS -
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Faculty Staff BB ERIFAE

Second Prize

Prize of the International Federation of Inventors’

of the Jury
Gold Medal with Congratulations of the Jury

Gold Medal
Gold Medal
Silver Medal

Bronze Medal

Association — IFIA; and Gold Medal with Congratulations

Awards and Recognition g it TR & -

2022 Guangdong Science and Technology Award — Technology Invention Award

Dr Tsang Yuen-hong, Associate Professor, AP

The 48th International Exhibition of Inventions Geneva

Prof. Leung Yun-chung, Thomas, Professor, ABCT

Dr Chua Song-lin, Assistant Professor, ABCT
Dr Liu Yang, GBA Startup Postdoctoral Fellow, ABCT

Prof. Yan Feng, Chair Professor of Organic Electronics, AP

Prof. Lau Shu-ping, Daniel, Head and Chair Professor of Nanomaterials, AP

Prof. Hao Jianhua, Chair Professor of Materials Physics and Devices, AP

Dr Wong Ka-hing, Associate Professor, FSN

Long Service Award 2022

ABCT

Prof. Chow Ming-cheung, Larry, Head (ABCT) & Professor
Dr Kwok Wai-ming, Associate Professor

Dr Lee Yoon Suk, Lawrence, Associate Professor
Dr Chan Kin-fai, Senior Research Fellow

Dr Yan Sau-woon, Clare, Scientific Officer

Ms Echo Wan, Senior Technical Officer

Mr Shiu Yui-wah, Technician

Mr Cheng Lap-yung, Service Attendant

Ms Luk Sui-kam, Service Attendant

Ms Peggy Kwok, Assistant Executive Officer

Ms Leung Ching-yi, Candy, Clerical Officer Il

Ms Tsang Sau-fung, Carol, Clerical Officer Il

FSN
Prof. Wong Man-sau, DoRCMI/ & Professor

AMA

Prof. Chen Xiaojun, DoUBDA & Chair Professor of Applied Mathematics
Prof. Li Xun, Professor

Dr James Huang, Associate Professor

Mr Eric Lam, Assistant Technical Officer

AP
Dr Choy Siu-hong, Teaching Fellow
Mr Ho Kai-hong, Senior Artisan

FS

Ms Ivy Lam, Faculty Secretary

Ms Sammi Tsui, Executive Officer
Ms Patricia Kong, Clerical Officer Il
Mr Victor Chu, Clerk

Faculty Students & Alumni S84 BEEES

Entrepreneurship Scholarship
Outstanding Student Award 2022

Presidential Student Leadership Award

USFHK Taekwondo Competition 2022-23
Championship of the Women’s Lightweight Division

Dr Winnie S M Tang-PolyU Student Innovation and

Tsoi Chi-chung, Undergraduate Student of AP

Ong Chin-yuan, Undergraduate Student of AP

Ng Ka-ho, Kelvin, Undergraduate Student of AMA

Presidential Student Leadership Award
Presentation Ceremony 2022

R & B A 4 4 58 4R 45 8 0020

Presidential Student Leadership Award of Department Pham Ngoc Mau Tam, Undergraduate Student of ABCT

Tsao Yu-jui, Undergraduate Student of AP

Leung Cheuk-yu, Cherry, Undergraduate Student of AMA

PolyU Science
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Pham Ngoc Mau Tam

Awardee of Presidential Student Leadership Award of Department 2022
2022F KRB FME - BRFE

— BSc (Hons) in Applied Biology with Biotechnology

Studying at PolyU has strengthened my knowledge and provided me with a hands-
on experience to explore my research interests. During my time in the Department
of Applied Biology and Chemical Technology (ABCT), | have received tremendous
opportunities to participate in several research groups, which helped me discover
my passion for studying gut microbiota and tumour microenvironment. For example,
the Undergraduate Research and Innovation Scheme (URIS) and the Sponsorship
for Internship Enhancement Programme (SIEP) allowed me to work on a project
focusing on engineered bacteria that have the potential to kill colorectal cancer
cells. This experience was amazing and has inspired me to pursue a career in this
field. Despite the challenges faced during the Covid-19 pandemic, | was granted the
sponsorship to attend an intensive online research programme from Cambridge,
that allowed me to review the synergistic effects of microbiota on improving the
efficacy of immune checkpoint inhibitors. | am deeply grateful to all the academic
staff in my Department for supporting me wholeheartedly throughout my studies
and playing an important role in shaping the person | am today.

FERENREERRBAABEHR T AESENMIKE  BRENTAVER
KERFAH - EdBFEBEBUndergraduate Research and Innovation Scheme
(URIS) MEBBEMETE - BB T —EERENBERSCEAREH M EEBEARN
Wi - WHEEMN T KB BEHNRBMRENEBMAE - TRERE - BRE
BERUBAREHNE 7 —EERMEDHNRESERRARNE LAERE - HEW
REBRABE D - Bt - WM BRYHMFAARIE - UEMEMR 75K
3

I I i
Ong Chin Yuan E£iF7T
Awardee of Outstanding Student Award of Faculty 2022
2022F S HIEBLIE — B34

— BSc (Hons) in Engineering Physics

My experience studying Physics at PolyU was exceptional. The programme offered
me various opportunities to explore both theory and experimental conclusions.
Having access to one of the most advanced laboratories in Hong Kong owned by
the Department has allowed us to investigate and gather scientific knowledge at
the forefront of science.

Whenever | encountered difficulties in understanding the theories, the lecturers
were always there to guide us to the answers. Furthermore, as | have always had
a strong interest in research, | had the opportunities to work with Dr Lam Chi-hang,
Associate Professor of the Department who is an expert in glass transition theory,
during my sophomore year.

Outside of the curriculum, | was allowed to participate in the summer Oxbridge
programme where | gained learning experience from a world-class institution and
made a lot of friends from all around the world. This opportunity would not have
been possible without the generous funding provided by PolyU.

HIFEEZHEBEREBYIER  EDREBBR T RSVIEER - MBLUIRERR
15 - BRMEEZBEATENERE  RELENMRINCHORBEHE - 8—UE
FNERIRRES  SEREABER - ZHMMETNEARH —EZ - H—H
PR RE AR RENEE - FAIUREAR_FRBERBMAMNEEELH
MAEE - SFMARBE(ERS - RELI - WDNFBEEAMBENESE &
HERTHEABNEHRE - BREBUERD T ERARENHE - DINRER
TREMHFSZMHEE - IRIFEARHNOBHED) - —tIEAFIBE -
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Dong Nanxi ErM

— BSc (Hons) in Investment Science & Finance Analytics

Studying at PolyU has been an invaluable experience for me. The programme
| enrolled in offers me a wide range of elective courses, including statistics,
computer science, and finance, which allowed me to fully explore my interests.
For instance, | found that | was passionate about studying statistics, and
some of my classmates discovered their passion in fields like data science
and financial engineering. Research opportunities are also abundant outside
the classroom, and professors are erudite and supportive that it is exciting
to apply what | have learned to tackle real-world challenges under their
guidance. When | was in Year 3, | had the opportunity to participate in an
exchange programme organized by PolyU, and have spent one semester
at the National University of Singapore. Overall, | would say that PolyU
has provided me with such a wonderful platform for gaining academic and
personal development, as well as international exposure.

EEAREERESEANELEN -8 - HEBBNENESRZEEBRE -
BREEREZ  ETEERE  FAERNBEREMEA - SEHE - M
BRADNBERRECHEBHRE  ENWRECBEFEENAE - M
RELFSRBMIRECHHABENSNEM TS - RELV - EXE
MTRMARSRMHS ; EMMABRERSENEE  EMMANTEET - &
HEEARBERNBEARFREE LR -0 RE - B HMERB=FAKHW
RHRS 8 TEANRIBERTE - AHIMKBETREER 7 —E28 - FinS
Z BT ORBERRBRAVEESKREKN TS - ERERMNEAR
ROTBHEZES - MBERE 7 RNERRGE -

Li Weipeng ZF{ElE

— BSc (Hons) in Food Safety and Technology

One of the most fulfilling experiences | had during my university life was
participating in an exchange programme. Despite the pandemic, the
Department provided opportunities for students to study abroad, and | was
fortunate to have spent a semester at the University of Maryland, College
Park in the United States. During my exchange, | acquired knowledge
about food analytical techniques, foodborne microorganisms, and
detection techniques and improved my laboratory skills. In addition, | had
the opportunity to participate in Maryland Info Day, which has enriched my
academic knowledge and exposed myself to different cultures. Besides, the
Department also offers opportunities for undergraduates to participate in
research projects, which have allowed me to conduct experiments about the
influence of mushroom polysaccharides on the growth of Bifidobacterium
species for my Final Year Project. Although my 4-year study at PolyU might
not always be smooth, it was a journey of self-discovery, and | am glad to
say it was all worthy.

ERNARBEEFPREBLRNEEZ— - MBS 7 BRAH RN
REs - R ERBRE  BRIORBBERH 7 HEZANKE -
EXEFSERABRRRME - RAEBRB T Emo il - R REMEY
MRS ERIAE - B E T BERNAE - WINBEZM 7 FEFAE
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Stay Tuned for Our New Publication —

‘Research @ Faculty of Science 2023’!

{Research @ Faculty of Science 2023) Bli& &R !

We are delighted to announce the release of

‘Research @ Faculty of Science 2023’ in July 2023.

In the hope of exploring possible collaborations ?QA 1%15 HONG ko
and building strategic connections within and t‘/gv;g;gg?;gmc%%%m
beyond the Faculty, this booklet summarizes - o
our latest research activities, achievements and

collaborations with the industry in both scientific
discoveries and technological innovations.
Profiles of our Faculty Researchers will be
introduced to readers to provide insight into
our research directions and how our strong
research team supports the development of
the Faculty. Stay tuned to our Faculty website

to learn more!
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