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The ShanghaiTech 4th Innovation & 
Entrepreneurship Summit successfully held

On December 24, the Carnival 

Event of the 4th Innovation & 
Entrepreneurship Summit (IES) 

A glance at ShanghaiTech IES  : 
the platform for innovation and entrepreneurship
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was held in the Conference Center. 
This year, the IES was co-organized 
by SCRTC and lasted for 3 months, 
including 4 startup-practice lectures, 3 
different industrial innovation specialties 
(physical science specialty, information 
science specialty and life science 
specialty) and 1 science popularization 
specialty, with 114 startup projects and 
75 science popularization projects. 
During the Carnival Event, patent 

license agreements were signed with 
8 companies, while 6 ShanghaiTech 
incubated startups signed early-stage 
venture financing agreements, and 
39 college enterprise mentors were 
appointed. 
The university leadership was invited 
to attend the event. Nobel Laureates 
Roger D. Kornberg and Michael 
Levitt, Banu Onaral, Professor of 
Biomedical Engineering at Drexel 
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University, Jamie Mak, Director of Global Innovation 
Partnership Program, School of Biomedical Engineering 
at Drexel University, Fang Hanming, Dean of SEM at 
ShanghaiTech, and Amir Reza, Dean of Babson Academy 
for the Advancement of Global Entrepreneurial Learning at 
Babson College respectively delivered video messages to 
congratulate the success of the 4th IES.

-The IES has achieved huge development
In 2017, in order to implement the national strategy for 
innovation-driven development, ShanghaiTech designed 
and deployed a development strategy for delivering an 
innovation and entrepreneurship (IE) platform at the 
highest level. The ShanghaiTech IES was implemented as a 
fundamental platform, with steady and progressive upgrades 
in scale and quality, to eventually serve the mission of IE in 
the Shanghai Science and Technology Innovation Center.

From the 1st IES in 2018 to the 3rd one in 2020, the 
scale of the summit has expanded, and the number of 
participating faculty, students and projects has continued to 
grow, with a total number of 142 projects and 549 faculty 
and students taking part in the past three summits, which 
has demonstrated that the IES has created an IE culture, 
promoted IE education, and more effectively promoted 
original patent licensing and accelerated the incubation 
of science-based startups. By 2021, 100% of the winning 
projects at the 2nd IES, and 17% of the winning projects 
at the 3rd IES have established their own companies, with 
an amount of early-stage financing exceeding 600 million 
RMB, and the amount of ShanghaiTech patent licensing 
contracts exceeding 900 million RMB.

Li Ruxin, Secretary of the Party Committee of the 
university, said that the 4th IES is the largest ever in terms 
of the number of participants, the number of competition 
projects, and the number of judges from the investment and 
business sectors, with a total of 114 startup projects, 42% 

of which are from outside the university, brought by 479 
students and faculty from 9 universities, 6 research institutes 
and 8 Class A tertiary hospitals, and judged by over 200 
investors. 

-Entrepreneurship education along with the 
entrepreneurship competition
4 lectures of the Startup School Lecture (SSL) series, 
the education brand of the university’s startup-practice, 
were held with different themes as the corresponding 
instruction lectures of the 4th IES, and they were also 
open to students and faculty from outside the university. 
The topics of SSL ranged from business plan coaching 
to patent implementation, serving as foundations to the 
startup-practice education of IES. This year, the SSL series 
was also carried out during the National Innovation and 
Entrepreneurship Event Week held in Henan Province, 
which was a good opportunity to show ShanghaiTech’s 
viewpoints on metaverse and smart manufacturing. 
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“The IES is not like a competition, but more like the soil 
in which seeds are cultivated,” said Chen Yixuan, a second 
year Master student of ShanghaiTech, who participated in 
the IES for the third time. This year her team won the First 
Prize of the student group in the physical science specialty. 
“Every year, students and faculty who are passionate about 

IE bring their carefully nurtured projects to the stage, and 
the judges give valuable advice. There are also professional 
lectures before each specialty in business coaching and 
guidance, helping the ‘seeds’ to get better prepared for the 
upcoming challenges.”

As one of the national IE demonstration bases, 
ShanghaiTech has created a new sustainable model to 
proactively share the university’s ecological resources 
for IE, providing students and faculty from universities, 
research institutes and hospitals with an education platform 
for startup-practice, and a financing platform for the 
scientific research transfer and early stage entrepreneurship. 
ShanghaiTech aims to help the transformation of scientific 
research results and achieve a new economic development 
stage driven by innovation.
The First Prize winner of the faculty group in the life science 
specialty, Professor Yu Jianxiu of School of Medicine 
of Shanghai Jiao Tong University, expressed a deep 
appreciation, “I am very grateful for the shared IE platform 
provided by ShanghaiTech, which brings me industrial 
recognition in the drug development technology of lung 
cancer and small RNA interference.”

-High-quality patents recognized by the industry
At the Carnival Event, ShanghaiTech signed patent license 
agreements with Shanghai Pharmaceutical Group, Shanghai 
Jing Medicine, Shanghai Degron Therapeutics, Sound 
Pharmaceuticals, and another 4 biological technology 
companies, with R&D payments of over 800 million RMB 
and commercialization payments of over 1.3 billion RMB. 
The 6 ShanghaiTech incubated startups signed early-stage 
financing agreements with representatives of WuXi AppTec, 
Kaifeng Capital, Lianxin Capital, Yuansheng Ventures, Eli 

Lilly Asia Fund, Boyu Investment, Wanwu Capital, Sequoia 
Capital, and another 9 investment organizations, with a total 
financing amount of over RMB 600 million. The total post-
investment valuation of the ShanghaiTech incubated startups 
since 2016 has now exceeded RMB 3 billion.

-The IES open to faculty and students from outside campus for public benefit
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Through this summit, a science, education and industry 
integration platform for startup-practice education, scientific 
research transfer, and early entrepreneurial financing has 
been successfully built and publicized. Additionally, the 
“2021 Annual Report on Innovation and Entrepreneurship” 
was released for the first time, fully demonstrating the 
university’s IE achievements and strength.

The ShanghaiTech 4th IES has come to a successful 
end, and the university will go forward on the path of IE 
education to continue to serve the development of the 
Shanghai Science and Technology Innovation Center.

Now, let’s have a review of 
the three specialties

-Science popularization competition specialty
The science popularization competition event is an 
additional competition beyond the three main competition 
events. The university actively took social responsibility 
by spreading knowledge of the latest scientific research 
achievements to the public. There were 75 projects from 
more than 140 creators from both inside and outside the 
university, covering topics such as scientific research 
progress, frontier science and technology fields, and social 
life hotspots with various exhibition forms including video 
animation, scientific experiments and literature creations. 
There were 22 popularization works awarded the Gold Star 
Award, Silver Star Award, Bronze Star Award and Excellent 
Works Award.

-The college-enterprise cooperation promotes quality 
undergraduate education
The Residential College is an educational unit of 
ShanghaiTech which aims to develop undergraduate 
students’ all-round abilities. There are three different 
colleges, each of which has mentors to tutor students 
in extracurricular activities. Centering on the College’s 
talent training goals, and in order to cultivate IE talents, 39 
corporate executives with rich experience and high industry 
influence were appointed as the first batch of College 
enterprise tutors. Vice President Zhu Zhiyuan, in charge of 
College affairs, and Vice President Jiang Ge awarded them 
letters of appointment.
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Information and life science specialty

The second competition of IES was the 

information science specialty, featuring 
a total of 26 projects including 10 inner-
campus projects and 16 projects from 
outside, with the focus on new generation 
information technology, AI and smart 
manufacturing. Over 60 judges comprised 
of the heads of well-known investment 
organizations and enterprises were invited 
to this specialty. Vice President Ding Hao 
attended the specialty.

The name list of the winning teams in the 
second competition:

Faculty group:
First Prize
MEMS chip-based scientific analysis 
instruments, from Shanghai Institute of 
Microsystem and Information Technology 
(SIMIT)

Second Prize
Wafer-level MEMS casting technology and 
industrialization applications, from SIMIT

Third Prize
Aero-optical load smart manufacturing, 
from Shanghai Institute of Technical 
Physics

Student group:
First Prize
A new driver solution for the virtual digital 
human, from SIST

Second Prize
1. Building “chemical plants” on 
microfluidic chips, from East China 
Normal University (ECNU)
2. A portable virtual video shooting 
solution based on multi-sensor fusion and 
real-time vision algorithm implementation, 
from SIST
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Third Prize
1. An optical measuring instrument based on the internal 
contours of multi-ring structured light, from SCA
2. 3D contour measuring laser machine, from SCA
3. Photoacoustic ultrasonic dual-mode endoscope based on 
AlN micro-ultrasonic transducer, from SIST

The third and the last competition of IES was the life 
science specialty, held on November 19 in the Auditorium. 
A total number of 42 projects were exhibited and presented, 
with their topics on biomedicine, medical instruments and 
innovative healthcare technology. More than 90 heads of 
well-known investment organizations and enterprises were 
invited as the judges. Vice President Ding Hao, Director of 
SCRTC Zhu Chouwen, Executive Dean of iHuman Liu Zhi-
jie and Assistant Dean of SLST Wang Haopeng were also 
invited to be on-site.

Among the 42 projects, 16 were proposed by universities 
or hospitals outside ShanghaiTech such as ECNU, Ruijin 
Hospital, Shanghai Children Medical Center (SCMC), 
No.1 Affiliated Hospital of Guangzhou Medical University, 
SIMIT and others. 26 inner-campus projects were proposed 
by SLST, SIAIS, iHuman, SPST and SIST.
After the competition, 12 teams received awards, and their 
projects all have the similar features of targeting basic, 
interdisciplinary, and clinical research.

The following is the name list of the winning teams in the 
third competition:

Faculty group:
First Prize
Development of small RNA interference (siRNA) drugs for 
lung cancer based on KRAS mutations, from Shanghai Jiao 
Tong University School of Medicine

Second Prize
1. Innovative drug development platform for targeted nucleic 
receptors, from Shanghai Institute of Materia Medica
2. Gene editing application development based on the 
extremely small nuclease AsCas12f1, from SPST
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Third Prize
1. Degradable magnesium alloy esophageal stent, from 
SCMC
2. The world's first AI robotic system for SMP stone 
surgery, from No.1 Affiliated Hospital of Guangzhou 
Medical University 
3. Smart treatment system for humidified oxygen delivery, 
from Huadong Hospital

Student group:
First Prize
Mussel inspired biological operational material, from 
SLST

Second Prize
1. A novel biological hemostatic agent and adhesive, from 
ECNU

2. 4° Stored Lung-SpecificRNA Delivery System, from SLST

Third Prize
1. Development of anti-inflammatory drugs targeting the 
GPCR receptor C5aR, from iHuman
2. AI-based development of new drugs for schizophrenia and 
analgesia, from iHuman
3. A radiation-free sensing and imaging technology for tooth 
root and alveolar bone, from SIST 

In these past three specialties, 23 units including 9 
universities, 6 research institutes and 8 Class A tertiary 
hospitals, participated with a total number of 114 proposed 
projects. Among all the awarded projects, 58% were proposed 
by faculty or students from ShanghaiTech. All awards will be 
supported by ShanghaiTech Education Development Fund.
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Physical science specialty, 
the first competition of IES 2021

On November 5, the first competition of the IES was 

successfully held in the Auditorium. This competition 
was a physical science specialty, featuring a total of 38 
projects, with 27 inner-campus projects and 11 projects 
from outside campus. The judges of this competition were 
comprised of more than 50 heads of well-known investment 
organizations and enterprises. They were from AstraZeneca 
CICC Capital, BASF VC, CICC Capital, Dow, Eli Lilly 

Asia Fund, Lianhe Investment, Merck Innovation Center, 
SenseTime Technology, Volcanics Venture, and Zhen Fund 
etc.. Vice Dean of SARI Huang Weiguang was also invited 
as a special guest. Others attending this competition were 
Vice President Jiang Ge, Executive Dean of SPST Lu Wei, 
Associate Director of the Office of Research Wang Jiang, 
and Associate Director of the OTT Xue Jie. The Director of 
the OTT, Wang Jie, hosted the competition.

At the beginning of the competition, Jiang Ge delivered 
an opening address. He thanked the judges, students and 
faculty from outside campus for attending. Then he gave a 
brief review of the past IES, the technology transfer mode of 
ShanghaiTech, the results of the efforts in entrepreneurship 
training and successful technology transfer. He said that the 

IES has been a platform in promoting the transfer of high-
level original achievements and high-quality research and 
entrepreneurship, so as to popularize the innovation spirit, 
innovation awareness and innovation ability all across 
ShanghaiTech.
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The following is the name list of the winning teams:

Faculty group:
First Prize
Silicon-based piezoelectric POI wafer and device technology 
for 5G high-performance filter applications, from Shanghai 
Institute of Microsystem and Information Technology 
(SIMIT)

Second Prize
1. Materials big data and new materials workshop, from the 
University of Science and Technology of China
2. The symbiosis of liquid metal catalyzed hydrogen and 
graphene, from SIMIT

Third Prize
1.A biochip technology for ultra-sensitive detection, from 
SPST

One of the features of the competition is 
that students and faculty within or outside 
ShanghaiTech can all compete on the same 
stage. All participants have the opportunity 
to be judged and instructed by judges on the 
scene. It is worth mentioning that the team 
winning the First Prize in the student group 
had also participated the competition during 
the past three years, through which they gained 
experience and instruction, and improved 
their innovation idea. This time they were 
unanimously praised by the judges! This really 
highlighted that the IES can boost students’ and 
faculty’s entrepreneurship ability.
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2.Surface sensitive scanning electron microscope, from 
SPST
3.In-situ real-time quantitative analysis of film roughness, 
from SPST

Student group:
First Prize
Additive manufacturing based high-performance heat 
exchanger for thermal management of next-generation new 
energy vehicles, from SCA

Second Prize
1.Nanoporous methane adsorption material, from SPST

2. FreEco novel battery: lyocell & modal fiber based 
ionotronic material and its application, from SPST

Third Prize
1.AI-driven material development accelerator, from SPST
2.Application of Sb2O3 as a dielectric material between 
layers or metals in semiconductor IC, SPST
3.Fluorescent ceramics based high-brightness laser lighting 
and display devices, from Shanghai Institute of Optics and 
Fine Mechanics

In the year of 2022, ShanghaiTech will emerge more IE 
projects and IP patents. Let’s look forward to next IES!
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doctors and scientists. It will promote 
the convergence of clinical needs 
and fundamental research, as well as 
efficient transfer of results. He expected 
the exchanges among scholars to bear 
fruitful achievements.

Director Zhu Chouwen introducing Shanghai 

Clinical Research and Trial Center

Jiang Ge then introduced the 
scientific research and innovation 
work of ShanghaiTech, focusing 
on the achievements in the fields 
of life science and medicine. He 
pointed out that ShanghaiTech has 
a long-term strategic plan for the 
development of SLST, SIAIS and 
SCRTC, and has carried out extensive, 
in-depth exchanges with hospitals 
and enterprises, aiming to utilize 
research results to benefit people. He 
emphasized that the establishment of 
SCRTC will further strengthen the 
cooperation between ShanghaiTech 
and Eye & ENT Hospital of Fudan 
University in R&D, personnel training, 

Delegates of Eye & ENT Hospital of Fudan 
University visit ShanghaiTech to discuss clinical 
and basic research cooperation
On November 17, Zhou Xingtao, 

President of Eye & ENT Hospital of 
Fudan University and his colleagues 
visited ShanghaiTech University. Jiang 
Ge, Vice President of ShanghaiTech 
and Zhu Chouwen, Director of 
Shanghai Clinical Research and 
Trial Center (SCRTC), attended the 
discussion. 

Wang Haopeng, Assistant Dean of 
SLST presided over the symposium. 
More than ten experts and scholars 
from both sides introduced their 
academic background and research 
progress, and expressed their intention 
to cooperate to achieve complementary 
advantages.

Zhu Chouwen extended a warm 
welcome to the hospital leaders 
and experts. He described the rich 
scientific research resources that 
ShanghaiTech University enjoys 
such as the Collaborative Innovation 
Platform for Clinical Research and 
Translational Medicine, and SIAIS, 
which can continuously support 
hospitals in clinical study. At the same 
time, the establishment of SCRTC has 
ensured a more comprehensive sharing 
platform where the two sides can 
boost multiple collaborations among 

and achievement transfer. Finally, he 
thanked the clinical experts from the 
hospital for their active participation 
and looked forward to initiating broader 
and deeper bilateral cooperation.

Jiang Ge introducing ShanghaiTech University

Zhou Xingtao expressed thanks for 
the warm reception of ShanghaiTech. 
He hoped that the two sides could 
complement each other's resources 
to realize win-win cooperation, and 
to encourage experts to have in-
depth exchanges and make greater 
breakthroughs. 

Later, Zhou Xingtao and other 
delegates visited the ShanghaiTech 
Collaborative Innovation Platform for 
Clinical Research and Translational 
Medicine, and the exhibition hall of 
scientific research achievements of 
SIAIS and iHuman.

Group photo of symposium attendants
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Delegates of Elsevier Greater China visit 
ShanghaiTech University 

On October 28, Managing Director of Elsevier Greater 

China, Li Lin, and other delegates visited ShanghaiTech 
University. President Jiang Mianheng, Vice President 
& Provost Yin Jie, Vice President Zhu Zhiyuan, Vice 
President Jiang Ge, the directors of relevant administrative 
departments and some professors who are in cooperation 
with Elsevier attended the meeting.

During the meeting, Elsevier delegates gave an introduction 
about its business development in China, and expressed an 
interest in utilizing its core capability to provide diverse 
solutions for ShanghaiTech’s research demands. Yin Jie then 
introduced an overview and recent research dynamics of 
ShanghaiTech. In the following discussion session, President 
Jiang Mianheng expressed his welcome to the Elsevier 
delegates, saying that Elsevier is an excellent science and 
academic content provider, and that ShanghaiTech is always 
committed to the combination of research and teaching, so 

that high-level teaching and research work could be carried 
out, and high-quality textbooks would be published through 
the cooperation between ShanghaiTech and Elsevier. In 
addition, President Jiang also emphasized that ShanghaiTech 
has been focusing on the energy issue and has established 
an institute for the research of future energy. He expressed 
his expectation for the strengthening of cooperation in the 
energy field and that Elsevier would have more focus on 
large-scale scientific facilities.

Li Lin highly affirmed ShanghaiTech’s achievements and 
said that Elsevier would like to strengthen cooperation with 
ShanghaiTech in the environment of research and teaching. 
During the discussion, both sides also talked about the 
sharing and opening of knowledge resources, sustainable 
development in teaching, and forefront issues in the energy 
field.
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The first anniversary of 
Accounts of Materials Research 

On October 23, Accounts of 
Materials Research (AMR), hosted and 
initiated by ShanghaiTech University 
and jointly published by ShanghaiTech 
University and American Chemical 
Society, celebrated its first anniversary!

Since its establishment, more than 
110 commentary and review articles 
have been published in AMR, with 
over 230,000 downloads in total. The 
authors are from 18 countries including 
Australia, China, France, Germany, 
Japan, Singapore, South Korea, 
Sweden, United Kingdom, United 
States, and AMR has already been well 
recognized by international peers and 
experts. The following are milestones 
of AMR.

In June 2020, ShanghaiTech University 
and the American Chemical Society 
held an online agreement-signing 
ceremony to jointly publish Accounts 
of Materials Research as a high 
quality communication platform for 
researchers worldwide.

In July 2020, AMR was selected to 
join the list of “2020 New Journals 
with High Starting Points in the 
Excellence Project for China Science 
and Technology Journal”.

On October 23, 2020, the first issue of 
AMR was published online. It included 
nine highly significance articles 
covering a diverse selection of research 
topics ranging from porous molecular 

crystals, mesoporous materials, to 
porous carbon membranes; from 
nano-structured chemical catalysis, 
nanowire array sensors, flexible carbon 
nanotube integrated circuits, to multi-
level perovskite solar cells; from 
anion exchange and phase transition 
in perovskite materials to nano vlog of 
soft matter, etc. Of particular note, The 
Chief Editor of Accounts of Chemical 
Research provided an editorial article 
entitled “Welcoming Our New Sister 
Journal, Accounts of Materials 
Research” to express congratulations 
on AMR’s success.

In May 2021, AMR was included in 
the Emerging Sources Citation Index 
(ESCI) database, demonstrating that 
the academic quality and influence 
of the articles published in AMR had 
been internationally recognized.

On October 15, 2021, the 1st 
Anniversary Summit of AMR 
was successfully held online. Six 
outstanding materials scientists: 
Professor Bao Zhenan from Stanford 
University, Professor Chen Yulin 
from University of Oxford, Professor 
Claudia Felser from Max Planck 
Institute for Chemical Physics of 
Solids, Professor Stuart Parkin from 
Max Planck Institute of Microstructure 
Physics, Professor Sara Skrabalak 
from Indiana University, Bloomington, 
and Professor Yang Peidong from 
University of California, Berkeley 
presented professional reports.

Between October 18, 2021 to 
January 16, 2022, the 1st AMR 
cover exhibition is being held in the 
ShanghaiTech Library, displaying the 
26 covers (12 main issue covers and 
14 supplement covers) of the past 12 
issues. The exhibition also displays 
introductions to the covers and QR 
codes for the links to the original 
articles, so as to promote academic 
exchanges in the fusion of science with 
visual design. The exhibited topics 
include catalytic materials, organic 
porous materials, metal nanoparticles, 
nanostructured materials, organic 
semiconductors, photovoltaic materials, 
two-dimensional materials, medical 
diagnostic and imaging materials, 
droplet override materials, water 
treatment materials, energy storage 
materials, smart materials, biological 
materials and the design of new 
materials.

AMR mainly publishes concise review 
articles outlining basic and applied 
research in various fields of materials 
science and engineering. These reviews 
focus on the author's own research 
specialty, aiming to introduce readers 
systematically to the research work. 
AMR also publishes forward-looking 
perspectives and commentaries, similar 
to the journals Accounts of Chemical 
Research and Chemical Reviews of the 
American Chemical Society, together 
building a new high-impact review 
journal platform.
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ShanghaiTech University holds the Fourth Meeting 
of the Second University Governing Board

On October 17, ShanghaiTech University held the Fourth Meeting of the Second University Governing Board. Members 

of the University Governing Board, Ding Zhongli, Chen Qun, Zhou Xiaochuan, Fu Chengyu, Zhang Jie, Gong Ke, Jiang 
Mianheng and Li Ruxing attended the session. Members of the university leadership, Yin Jie, Zhu Zhiyuan, Ding Hao, Wu 
Qiang and Jiang Ge attended the session as non-voting participants.

The Board members reviewed the report by Executive Vice 
President & Provost Yin Jie on the recent development 
progress of ShanghaiTech, and fully affirmed the 
achievements in the past year in different domains including 
serving the national development strategy, enhancing faculty 
development, optimizing student training, driving science 
and technology innovation, promoting technology transfer, 
and strengthening the leadership of CPC. The Board 
members also reviewed the report on SCRTC.

The Board members reviewed the planning of the Institute 
of Carbon Neutrality and approved the appointment of Zhu 
Zhiyuan as Dean of the Institute of Carbon Neutrality. 

The Board members reviewed the draft of ShanghaiTech’s 
2022 financial budget. 
The University Governing Board believe that ShanghaiTech 

has made remarkable achievements in the past year, and 
has a promising development path. The Board suggested 
that ShanghaiTech should make disciplines more focused, 
actively get involved in the National Laboratory system, pay 
great attention to the influence by AI technology in student 
training, and strengthen the discipline deployment in serving 
the national energy development strategy. 

The University Governing Board hope that ShanghaiTech 
can always be committed to its mission and vision, 
emphasize its unique characteristics, achieve more 
developments with higher quality and speed, and keep 
making progress to realize its original goal of serving the 
national development strategy and cultivating students with 
technology innovation capability.
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The first NanoARPES experimental station in 
China ready for research

Recently, the Nano Angle-Resolved Photoemission Spectroscopy (NanoARPES) experimental station at Shanghai 

Synchrotron Radiation Facility (SSRF), designed and built by ShanghaiTech University, has successfully passed the process 
of testing and acceptance organized by the Chinese Academy of Sciences. It took six years starting from a preliminary design 
to finally pass the acceptance. With this success, a new critical research facility has become one of the members of Zhangjiang 
Large-Scale Scientific Facilities, to serve a wide range of researchers. This is the first NanoARPES in China and the overall 
performance of the experimental station has achieved the top level in the world.

In ARPES, an X-ray photon from 
the synchrotron radiation is focused 
onto a solid sample, generating 
photoelectrons in a distribution of 
energies and angles. It is important 
that the photons are monochromatic, 
so that the energy and angle of the 
electrons can be converted into the 
energy and momentum of the electrons 
in the solid sample. NanoARPES 
technology obtains an angular-resolved 
photoelectron spectrum with spatial 
resolution capabilities by focusing the 
synchrotron radiation spot size to the 
order of hundreds of nanometers (1/100 
of the traditional ARPES spot), which 
greatly expands the research system 
and scope of ARPES. NanoARPES 
can efficiently detect the electronic 
structure of extremely small samples 
or phase-separated polycrystalline 
domain materials, and it can also 
pioneer the study of the electronic 
properties of local spaces such as 
sample edges and domain boundaries. 
It will also have unique advantages in 
the exploration in frontier scientific 
issues, such as the electronic structure 
of low-dimensional material artificial 
heterogeneity junctions (such as 
Moire system) and the edge state of 
topological quantum materials. At 
present, NanoARPES experimental 
stations are only deployed to operate 
on synchrotron radiation beamlines 

in some developed countries, for 
example, ALS BL7 in United States, 
DIAMOND I05 in United Kingdom, 
SOLEIL ANTARE in France, and 
ELETTRA Spectromicroscopy in Italy.

This NanoAPRES experimental station 
was coordinated by ShanghaiTech 
for its overall construction. During 
the construction, the project team 
independently innovated and worked 
together to overcome multiple 
technical difficulties such as rotating 
vacuum chamber design, optical path 
positioning and diagnosis, precise 
manipulation for sample position, 

system stability and low temperature 
performance, and successfully 
completed the construction on time.

A process test expert group formed 
by five experts from the University 
of Science and Technology of China, 
Shanghai Jiaotong University, Institute 
of High Energy Physics, Chinese 
Academy of Sciences and Fudan 
University, were invited to undertake 
the project review. They reviewed 
the test content, test methods and test 
outline in detail, and listened to the 
project development report and self-
test report and conducted a field test. 

NanoAPRES experimental station
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The field test results showed that all the indicators of the NanoARPES experimental station including measured spot, energy 
resolution, luminous flux and others, met or exceeded the design indicators. 

The successful completion and process acceptance of 
the NanoARPES experimental station means that China 
has broken the international monopoly on this advanced 
measurement method of photonic science, providing a first-
class research platform for domestic scientists. At present, 
the experimental station has begun to optimize the system 
and carry out preliminary scientific experimental tests, and 
will be opened to scientific research users all over the world 
in the near future.

Group photo of the ShanghaiTech’s project team

Process acceptance field

Field test results of 

200nm spatial 

resolution of NanoARPES

experimental station
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ShanghaiTech welcomes new students

On September 10, each school and 

institute of ShanghaiTech held the 
Opening Ceremony for the newly-
admitted students. Each school started 
with the Dean’s welcome address 
and followed by an announcement 
of the new students name list, faculty 
introduction and academic integrity 
education. Let’s see the details of each 
school.

SPST
This year, SPST welcomed its 8th class 
of undergraduates and 9th class of 
graduates, with 64 undergraduates and 
346 graduates separately. Executive 
Dean Lu Wei gave the welcome 
address and expressed his point on 
the importance of “asking a question” 
during the university study. He said that 
asking a question in physical science is 
like asking a question to solve the basic 
problems of human technology, and 
he expected more students can have 
meaningful questions and thoughts in 
order to get achievements in physical 
science. 

Executive Dean Lu Wei

Academic Dean Zhang Fuchun 
reviewed the origin and development 
of topological physics, introduced 
the layout, work and planning 
of ShanghaiTech in the field of 
topological physics, and encouraged 

students to join the academic frontier, 
research the topic in depth and be the 
leader in science and technology. 

Academic Dean Zhang Fuchun

SLST
92 undergraduate and 263 graduate 
students were admitted to SLST 
this year, with an increasing newly-
admitted student quality because of the 
increasing attention to life science from 
the society. With 69 undergraduate 
students admitted, the Biology Science 
major has become the second largest 
major of ShanghaiTech, following 
behind the Computer Science and 
Technology. 

Vice Dean Luo Zhenge showed figures 
and graphs of the employment for the 
graduates in the past four years. He 
emphasized that every student must 
have integrity, no matter in the study, 
research or regular life, expressing the 
determination to have zero tolerance for 
any academic misconduct. Eight SLST 
professors from different research 
tracks were invited to introduce their 
faculty, research directions and research 
achievements, encouraging students to 
engage in the research practice.

Vice Dean Luo Zhenge

SIST
This year, SIST had 236 undergraduate 
students, 331 master students and 
52 Ph.D. candidates admitted. In 
the opening ceremony held in the 
Conference Center, Executive Dean Yu 
Jingyi delivered an address to the new 
students. 
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Vice President & Provost Yin Jie was 
invited to preside SEM’s small but 
delicate opening ceremony. 

Executive Vice President Yin Jie

Yin Jie put forward three expectations 
to new students: First, students should 
take advantages of ShanghaiTech’s 
teaching resources to build a solid 
foundation in economics, management, 
mathematics and science. Second, 
students are expected to improve 
their interdisciplinary ability to be 
compound talents by learning courses 
in information science, applied 
mathematics, and biomedical science, 
according to their interest. Third, Yin 
Jie expects the students to be actively 
involved into scientific research, 
and grasp precious opportunities for 
overseas exchange.

Executive Dean Yu Jingyi

He affirmed students’ independent 
spirits, courage and enthusiasm for 
not taking a regular path, pursuing 
innovation and seeking change because 
of their choosing ShanghaiTech. He 
also emphasized the importance of 
integrity in academic affairs, and he 
believed that only by being honest 
and seeking the truth, students can get 
mutual trust and assistance to conquer 
difficulties and move forward. He 
said that SIST would like to support 
students for their self-exploration, 
building everyone a unique person 
with independent personality. SISTors 
should learn to understand themselves 
and each other, and most importantly, 
SIST is a whole piece and they 
should be united and give each other 
assistance when necessary. 

All faculty at SIST stepped to the stage 
and showed brief self-introductions to 
all students.

SEM
SEM welcomed its 2nd class of 
undergraduate students, and Executive 

In order to welcome the new students, 
SEM arranged a one-to-one pairing 
program for newly-admitted and old 
students. In the new semester, new 
and old students will work together 
to accomplish three tasks in study, 
extracurricular activities and campus 
life according to their strengths and 
interests, which can not only help 
new students better adapt to life at 
ShanghaiTech, but also encourage 
old students to review themselves and 
improve. SEM also customized its 
cultural shirt, which was personally 
presented by the designer, Guo 
Yuanying, Class of 2024, to the 
representatives of Class of 2025, 
hoping that the spirit and culture of 
SEM will be passed on.  

SCA
Industrial Design, the 1st undergraduate 
major of SCA, also the 10th 
undergraduate major of ShanghaiTech, 
welcomed 20 new students as the 
founding class, injecting new vitality 
to the school. The Founding Dean 
Li Ruigang gave a brief explanation 
of “creativity and art”(CA) in his 
welcome address. 

Group photo of the SEM faculty and 1st and 2nd class of undergraduates
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Founding Dean Li Ruigang

CA means the exploration of another 
unique path in a comprehensive and 
research university. CA also means 
the fusion of art and technology on the 
high level of value, philosophy and 
culture. Li Ruigang said that today’s 
China needs creativity and design more 
than ever, and he hopes that students 
will become value creators, shoulder 
the responsibility of "creating a better 
China" and become the drivers of 
China's social progress.

Vice Dean Wang Shouzhi said that the 
successful admission of the Industrial 
Design means that the great support 
from the university and the hard 
work from all SCA faculty have been 
finally rewarded, but it also spurs all 
the faculty and students to take a step 
forward from the beginning now. 

Vice Dean Wang Shouzhi

At the end of the opening ceremony, 
students put "a letter to themselves 

in four years" and their photos of the 
day into the "Dream Box" prepared 
by SCA and signed their names on the 
box, looking forward to exploring their 
colorful campus life in the next four 
years. 

Group photo of the 1st class of 

undergraduates and the faculty

SBME
SBME welcomed its founding class 
of graduate students, including 2 
Ph.D. candidates and 29 master 
students, marking a new starting point 
for the development of the school. 
The Founding Dean Shen Dinggang 
reviewed the founding process. 

Founding Dean Shen Dinggang

He said that 12 professors from top 
universities and institutes worldwide 
joined in SBME in less than one year 
after the establishment of the school, 
which is the proof of the great trust and 
support from every faculty. He also 
gave an introduction to the mission 
of the school from three aspects in 
“Build, Make, Explore”. “Build” 

means to build the top level biomedical 
engineering subject. “Make” means to 
make an excellent training and culture 
system for innovative talents. “Explore” 
means to explore new mode for high 
level innovation transfer service. He 
thought that SBME should tightly 
combine research results with clinical 
application, reflecting the true path 
that research origins from the clinic, 
but higher than the clinic, and finally 
returns to the clinic.

Group photo of the faculty and students

IMS
12 newly admitted undergraduate 
students, all faculty and representatives 
from the Class of 2024 gathered 
together for a simple opening 
ceremony. The Founding Director 
Chen Xiuxiong introduced all faculty 
to the new students and shared his 
experiences of campus life. He also 
showed expectations to the students to 
inspire sparks in study through mutual 
learning.

Founding Dean Chen Xiuxiong
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Assistant Professor Liu Wei of SPST selected as 
one of the Highly Cited Researchers for 2021

Recently, Clarivate Analytics released the list of Highly Cited Researchers for the year of 2021. A total of 6,602 scientists 
from more than 70 countries have been selected. The highly cited papers of the selected scientists on the list have a cited 
frequency in the top 1% of their disciplines, reflecting their significant academic influence among their peers. Assistant 
Professor Liu Wei of SPST was selected among the "Highly Cited Scientists in Interdisciplinary Sciences".

Prof. Liu joined SPST in March 
2017, and her research work mainly 
involves solid-state ionic materials, 
nanomaterials and ceramic-based 
composites. She also conducts applied 
research in the fields of energy storage 
and environment, ranging from solid-
state lithium batteries, to ion sieving 
films, electrochromic devices and to 
memory resistors.

In recent years, Prof. Liu's group has 
made a series of important advances 
in solid-state lithium battery materials 
and devices, and the related results 
have been published in Advanced 
Materials, Chem, Nano Letters, 
Advanced Functional Materials and 
other top academic journals. The 
group members have designed and 

prepared a series of new organic and 
inorganic composite solid electrolyte 
materials, and they also proposed a 
new sintering method for inorganic 
solid electrolytes to improve the 
electrical conductivity and interfacial 
stability of the materials. A series 
of stable lithium cathode materials 
have also been developed to enhance 
the electrochemical performance 
of solid-state lithium batteries. In 
addition, Prof. Liu also serves as a 
youth editorial board member of the 
academic journals Journal of Advanced 
Ceramics, Materials Today Energy and 
Transactions of Tianjin University.

Liu Wei's group has collaborated 
deeply with several research groups 
of SPST in the fields of materials, 

chemistry and physics, accelerating the 
research progress in cross-cutting areas. 
The Division of System Materials, in 
SPST, to which Liu Wei is affiliated, 
advocates the concept of combining 
the materials research in the aspect of 
synthesis, characterization, properties 
with the development of devices, and 
uses interdisciplinary approaches 
to solve important challenges in the 
field of new materials. The selection 
of Prof. Liu Wei highlights the 
characteristics of ShanghaiTech's 
interdisciplinary research and fully 
reflects the remarkable achievements in 
cultivating young talents and building 
interdisciplinary systems.

Faculty &
 Students
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ShanghaiTech Team GeekPie_HPC ranks a second 
place in SC21 Student Cluster Competition

On November 19, the SC21 (Super Computing 

Conference 2021) Student Cluster Competition came to an 
end. The GeekPie_HPC team from ShanghaiTech University 
ranked second among 10 teams in the SC21 Student Cluster 
Competition Finals, the best result for GeekPie_HPC in 
the past several years so far. Tsinghua University took the 
overall winner place this time.

The GeekPie_HPC is composed of 10 undergraduate 
students of SIST under the instruction from Assistant 
Professor Yin Shu, and the team leader is a Senior student. 
The engineering team from the Library and IT Service 
Center at ShanghaiTech provided the team technical and 
media supports.

ShanghaiTech team wins the gold medal in iGEM 
and the global Second Runner Up

On November 15, the 2021 International Genetically 

Engineered Machine Competition (iGEM) global finals 
came to an end. ShanghaiTech’s team “ShanghaiTech_
China” composed of 19 undergraduate students won the 
gold medal and iGEM global Second Runner Up with their 
project “Mussel Inspired Biological Operational Material 
(MIBOM)”. ShanghaiTech’s team is instructed by Associate 

Professors Yang Haitao and Shen Wei from SLST and 
Associate Research Professor Gao Yan from SIAIS, and it is 
the only undergraduate team entering the global final among 
Chinese universities. In this competition, a total number of 
343 teams from around the world participated, with 169 
teams winning the gold medal, 101 teams winning the silver 
and 50 teams winning the bronze. 
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Aside from the top award, “ShanghaiTech_China” also won 
awards for “Best New Application” and “Best Supporting 
Entrepreneurship” and another nine nomination awards, 
setting a record for the most number of nomination awards 
among undergraduate teams since the inception of iGEM.
 
The MIBOM project is proposed to be a potential treatment 
for comminuted fractures. The team realized a low-cost mass 
production of the valuable mussel mucin using synthetic 
biology knowledge, and involved polymer chemistry to 
produce a gel with rapid light-curing and strong adhesive 
strength characteristics. Negative feedback regulation based 
on the mechanical force-sensitive protein Piezo1 was also 
introduced, allowing the material to degrade with the stress 
generated by the growth of bone tissue. 

Members of "ShanghaiTech_China"

The most important feature of this project is the innovative 
introduction of a pressure-sensing system in eukaryotic 
cells based on natural viscous proteins, with the help of 
polymer chemistry and physics, in order to realize the 
function of self-degradation along with bone growth. The 
modular design idea of the project and the great advantages 
arising from the innovative application of synthetic biology 
to biomaterials have been sought after by investors. The 
project has achieved successes in competitions such as the 
Synbiopunk BioDevelopers Conference and is aiming to 
move towards industrial transformation.

New heights of academic brilliance

ShanghaiTech University is building new infrastructure and 
creating incentives for research and teaching innovations.

As China looks to become carbon-
neutral by 2060, new opportunities 
arise in targeting the largest population 
in the world for cross-disciplinary 
research and teaching, according to 
Yin Jie, Vice President and Provost 
of ShanghaiTech University. Jointly 
founded by the Chinese Academy of 
Sciences and Shanghai Municipal 
People's Government in 2013, 

ShanghaiTech has an embedded culture 
of research innovation to address 
global priorities in environmental and 
public health.
 
“Shanghai is home to the best ranked 
universities in China defined by scope 
and scale. At ShanghaiTech, success 
is about being the best at where our 
strengths are. These are built upon our 

——An interview to Executive 

Vice President Yin Jie from Nature

dedication to an open environment to 
promote independent research of real 
impact, and not just measured by the 
number and comprehensiveness of our 
programmes,” says Yin.

Photon science, for example, is one of 
the subjects with significant potential. 
Yin explains that the tradition of optics 
research in China runs deep, but the 
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development of its branch in photonics 
is relatively recent. “Developing 
photonic infrastructure could take a 
long time, and may not yield a sharp 
increase in number of papers, but 
such studies could shed light on green 
energy, serving national goals and the 
needs of the international scientific 
community,” he says.
 

A growing cluster for photon science
At a global photon science research 
center at Zhangjiang Comprehensive 
National Science Center in Shanghai, 
new facilities have been designed 
to study the internal structure and 
dynamic changes of live cells, and 
catalytic reactions at the femtosecond 
level, a quadrillionth of a second, 
to glean clues about the underlying 
mechanisms. Supported by national 
funding and state laboratories, 
ShanghaiTech has been a main player 
at each step, from creating the blueprint 
for large-scale facilities, to coordinating 
their assembly.

A materials scientist by training, 
Yin explains that Shanghai-XFEL 
Beamline Project (SBP) of the 
Shanghai Soft X-ray Free Electron 
Laser Facility (SXEFL) could allow 
researchers to view catalysts in 
continuous motion at the molecular 
level.

“Many catalysts work at high-
temperature, high-pressure conditions 
that require substantial energy 
expenditure. With SXEFL, we re-
examined catalyst design to reduce by-
products and reaction requirements, 
thereby minimizing environmental 
pollution,” says Yin. “One example is 
perovskite, a popular catalyst that is 
attracting much attention for its low 
production cost and high conversion 

efficiency from solar energy to 
electrical energy.”

SXEFL, working at wavelengths 
as short as 2.0 nm, also holds great 
promise for viewing biological 
specimens and organic molecules in 
their natural aqueous environment, such 
as in live cell imaging. In June 2021, 
ShanghaiTech announced SXEFL’s 
full coverage of the “water window”, 
an electromagnetic spectrum where 
oxygen and water are transparent 
to soft X-rays, which are absorbed 
however by other building blocks of 
life such as carbon and nitrogen.  
 
This series of infrastructure 
developments, with plans extending 
to 2025 and beyond, include Shanghai 
Superintense Ultrafast Laser Facility 
(SULF), Shanghai HIgh repetitioN 
rate XFEL and Extreme light facility 
(SHINE), and Shanghai Synchrotron 
Radiation Facility (SSRF). SSRF, 
for example, hosts the Nano Angle-
Resolved Photoemission Spectroscopy 
(NanoARPES), the first of its kind 
in China, designed and developed by 
ShanghaiTech. Operationally ready 
since October 2021, the station will 
enable X-ray photons to focus on 
an extremely small solid sample via 
synchrotron radiation, thus helping to 
detect electronic structure and advance 
studies into low dimensional and 
quantum materials.

“These facilities welcome not only 
ShanghaiTech staff and students, but 
also researchers from other parts of 
China and the world,” adds Yin.

Innovations from inside out
Along with the new teaching and 
research opportunities designed 
around these new infrastructures, Yin 

points to national support for land 
acquisition, campus expansion, as well 
as other financial investments. There 
is academia-business synergy in its 
Zhangjiang neighbourhood that has 
encouraged a growing number of start-
ups and multinationals specializing 
in emerging fields and crossroads of 
science.

The faculty structure at ShanghaiTech 
reflects this need for increasing 
collaboration, such as in materials 
science, information engineering, 
and public health, defying traditional 
categorization to flexibly tackle 
translational complexities.

“While the impact of our materials 
science innovations sees potential to 
reach other branches of basic science 
including physics and chemistry, 
similarly, an increasing number of 
our projects in immunology and 
biomedical engineering demonstrate 
the potential for clinical studies,” says 
Yin. “These could benefit from our 
new infrastructure and network of 
national laboratories across Shanghai.”

Furthermore, there is also a push for 
young researchers and students to 
take center stage, which for Yin, could 
mean taking a step back to reform the 
traditional top-down approach towards 
academic planning and resource 
allocation.

“Younger researchers may lack access to 
funding and other support compared to 
their senior peers, and China is not alone 
in this problem,” he says. “But we have 
devoted greater attention to an inclusive 
environment and a support system to 
encourage long-term personal growth, 
together with a shift of emphasis from 
knowledge transfer to skill building.”
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SIST professor honored with 2021 IEEE ComSoc 
Asia-Pacific Outstanding Young Researcher Award

Recently, SIST Associate Professor 

Shi Yuanming was honored with the 
“2021 IEEE ComSoc Asia-Pacific 
Outstanding Young Researcher 
Award”. This award is provided by 
the IEEE Communications Society to 
reward young researchers under age 35 
who make outstanding achievements. 
This award is the highest honor for 
young researchers in the information 
communication field in Asia-Pacific.

Prof. Shi’s main research is in 6G 
intelligent network and edge artificial 
intelligence (AI). So far he has 
published more than 130 papers, many 

of which have become ESI highly 
cited papers. He has also edited two 
academic monographs and served as 
the editing member of several IEEE 
international journals. Prof. Shi was the 
first to propose an intelligent network 
architecture for 6G, systematically 
illustrating the evolution from “Internet 
of everything” to “AI+Internet of 
everything”, which is a milestone in 
6G frontier research. He also proposed 
the architecture and high efficiency 
algorithm for wireless federated 
learning, which earned him renowned 
in the field of edge AI.
 

Since joining ShanghaiTech in the 
Autumn of 2015, Prof. Shi has won 
three international academic awards 
: the “IEEE Marconi Prize Paper 
Award”, the “IEEE Signal Processing 
Society Young Author Best Paper 
Award” and the “2021 IEEE ComSoc 
Asia-Pacific Outstanding Young 
Researcher Award”. The former 
president of IEEE ComSoc, Professor 
Khaled B. Letaief expressed his pride 
in Prof. Shi’s accomplishments saying 
“I believe this is the first such case in 
the history of IEEE ComSoc”.

Securing the funding and having 
the infrastructure in place are 
essential, but he also sees the value 
of effective institutional structure 
and incentives. Yin wants to ensure 
an open environment with enough 
room for young academics to explore 

their own research interests, while 
taking responsibility for their own 
research and career path. Students 
are encouraged to take initiative in 
starting their own projects and working 
together on international competitions.

After all, the greatest strength of 
ShanghaiTech, he believes, stems not 
only from its world-class faculty, but 
its talent. “We’re here to support them 
all the way by offering them world-
class resources and all the guidance 
they need”.

Shi Yuanming
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the excited-state lifetime of the film.
Combining the above effects, the tin-
based perovskite film containing 
substituted thiourea significantly 
increases the output voltage, current 
density, and fill factor of solar 
cell devices, and the photovoltaic 
conversion efficiency exceeds 12% 
with further room for improvement. 
More importantly, this achievement the 
microscopic reasons for the otherwise 
poor quality of tin-based perovskite 
thin films, and paves the way for 
more efficient and robust tin-based 
perovskite solar cells.

The authors of the paper, Zhu Zihao (left) and 

Prof. Mi Qixi

Prof. Mi’s research work has been 
published online in Cell Reports 
Physical Science in an article entitled 
“Substituted Thiourea as Versatile 
Ligands for Crystallization Control 
and Surface Passivation of Tin-Based 
Perovskite”. Second year Ph.D. 
candidate Zhu Zihao is the first author 
of the paper, and Prof. Mi is the 
corresponding author. 

Link to the paper: https://doi.
org/10.1016/j.xcrp.2021.100690

Progress made in the preparation of 
tin-based perovskite thin films

Perovskite is a general term for a new 

generation of photoelectric conversion 
materials that have developed rapidly 
in recent years. Among these, the lead-
containing perovskite solar cells have 
become increasingly mature with 
a conversion efficiency exceeding 
25% in the laboratory. However, 
their large-scale applications are 
limited by the toxicity of the lead in 
the perovskite material. Tin-based 
materials are favorable surrogates, 
but the corresponding solar cells still 
have a significant downside in their 
performance in the current state of 
the art. This is largely owing to the 
uncontrolled crystallization rate and 
defects of the material. The problem 
of how to replace the toxic lead 
element with tin, while maintaining the 
excellent materials properties, remains 
unresolved.

substituted thiourea molecules. The 
crystal structure of the complexes 
formed with SnI2 were analyzed, 
characterizing the effects of substituted 
thiourea on the properties of tin-based 
perovskite films. The results showed 
that the coordination of substituted 
thiourea with tin atoms is directly 

Tin-based perovskite material tends 
to crystallize prematurely during 
the coating process, resulting in 
disordered and defective crystal grains 
(top row), and the sulfur-containing 
ligand (yellow ball) developed in this 
work can effectively slow down the 
crystallization process and produce 
smooth and compact thin films with 
suppressed surface defects

In response to this challenge, Associate 
Professor Mi Qixi’s group of SPST 
recently developed a new method to 
greatly enhance the quality of thin 
films and suppress the surface defects 
of tin-based perovskites. They first 
proposed that substituted thiourea 
could bind tightly to tin atoms, thereby 
reducing the rate of crystallization. 
They followed this with theoretical 
calculations performed on a series of 

related to the negative charge (Lewis 
basicity) on sulfur atoms, and this 
effect can substantially improve the 
crystal orientation, porosity, and optical 
properties of the film. On the other 
hand, the substituted thiourea can also 
effectively passivate the surface defects 
of tin-based perovskites, and prolong 
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Important progress made in 
topological Kagome metal CsV3Sb5

The two-dimensional (2D) 

Kagome lattice consisting of corner-
sharing triangles has been studied 
intensively for a long time due to 
unusual exotic quantum phases, 
such as quantum spin liquid state. 
Furthermore, Kagome lattice can 
host dispersionless flat bands due to 
destructive interference and linearly 
dispersive Dirac energy bands that 
resemble those in honeycomb lattice. 
When taking spin-orbit coupling and 
magnetization into consideration, 
many peculiar phenomena can be 
observed. For instance, a large intrinsic 
anomalous Hall effect associated with 
massive Dirac/Weyl points in magnetic 
Kagome metal Fe3Sn2 and Co3Sn2S2, 
and negative magnetoresistance related 
to chiral anomaly, and the observations 
of characteristic surface Fermi-
arcs in Co3Sn2S2. Furthermore, the 
superconductivity in flat bands system 
and doped spin-1/2 Kagome lattice 

with breaking time-reversal symmetry 
has been predicted. However, due 
to the limitation of novel Kagome 
materials, studies of superconductivity 
in Kagome systems are scarce.

In a study led by Assistant Professor 
Qi Yanpeng and Assistant Professor 
Yan Shichao of SPST, researchers 
grew high quality single crystal of 
CsV3Sb5 with a superconducting 
transition temperature approaching 2.5 
K, and then performed high-resolution 
scanning tunnelling microscopy 
measurements and demonstrated the 
coexistence of 4a x1a and 2a x2a 
charge density wave (CDW) orders at 
low temperature. Upon the application 
of pressure, the superconducting 
transition temperature was enhanced 
significantly to a maximum value 
approaching 8.2 K at around 1 GPa, 
and a dome-shaped phase diagram 
was observed accompanying the 

suppression of CDW state. The current 
work revealed a complex landscape of 
electronic states that can co-exist on 
a Kagome lattice and compete with 
superconductivity, and offered more 
insights into the rich physics related to 
the electronic correlations in this novel 
family of V-based topological Kagome 
metals.

On September 3, the study was 
published in an article entitled “Charge 
density wave orders and enhanced 
superconductivity under pressure in 
the Kagome metal CsV3Sb5” in the 
journal Advanced Materials. The first 
authors of the paper are Dr. Wang Qi in 
Prof. Qi’s group and third year Master 
student Kong Pengfei in Prof. Yan’s 
group. The corresponding authors are 
Profs. Qi and Yan.
Link to the article:
https://onlinelibrary.wiley.com/doi/
full/10.1002/adma.202102813

Structure, STM topographies, and phase diagram of CsV3Sb5 single crystal
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Food determines fate: a worm story

Food is one of the most important 

resources for the growth and 
development of all animals including 
humans. Along with other key 
factors, such as water and air, food 
is often the rate-limiting factor that 
determines the expansion and decay 
of the animal population, due to its 
relative scarcity in the environment. 
For this reason, animals have evolved 
a powerful nutrition-sensing system 
to correspondingly regulate their 
growth speed and metabolism and 
even the developmental fate (such 
as development/diapause, individual 
size, life span, etc.), according to the 
environmental nutrition availability. 
In recent years, biochemists have used 
mammalian tissue in culturing cell 
systems to reveal a series of nutrient-
sensing signaling pathways (such 
as mTOR, insulin, AMPK, etc.) and 
related detailed molecular mechanisms 
that elucidate how cells sense amino 
acids, glucose, or other key nutritional 
molecules. It is implied that in addition 
to providing material energy for life, 
nutrient molecules may also be used 
as signal molecules to participate in 
the growth and metabolism of cells. 
Unfortunately, it is currently difficult 
to verify such an idea in vivo, because 
unlike tissue culture cells, lacking key 
nutrient molecules from food usually 
leads to rapid death of animals, so it 
is impossible to test whether food acts 
as a signaling molecule to regulate the 
growth and development in animals.

By using the nematode C. 

elegans model, Assistant Professor Zhu 
Huanhu's research group from SLST 
found that a kind of fatty acid which is 

rich in beef and dairy products named 
monomethyl branched-chain fatty 
acids (mmBCFAs), can be used as a 
key nutrition signal via its downstream 
sphingolipid metabolite and mTOR 
pathways to affect animals’ perception 
of the abundance of total amino 
acids in the food and determine their 
developmental fate. On October 12, 
they published their research results 
in a paper entitled "Monomethyl 
branched-chain fatty acid mediates 
amino acid sensing by mTORC1" in 

Developmental Cell.  In their study 
employing Caenorhabditis elegans, 
which can survive for a long period 
under insufficient food conditions, 
researchers cultivated the nematodes 
under a severe dietary restricted 
condition to force them to enter a 

reversible diapause status at the L3 
larval stage. Then they added various 
important nutrients into the food to 
observe whether they could deceive 
the nematode's judgment on nutrition, 
and were surprised to find that neither 
carbohydrates nor amino acids could 
deceive nematodes to quit the diapause 
status. However, a saturated branched-
chain fatty acid (BCFA) with a methyl 
group at the end of the carbon chain 
named mmBCFAs could “persuade” 
the nematodes to emerge from their 
protective diapause status and they 
died eventually. Further studies found 
that nematodes entered the diapause 
because of the lack of total amino 
acids in the food, while the addition 
of mmBCFAs led the nematodes to 
mistakenly believe that the amino 
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acids were sufficient, which led to their 
quitting the diapause and encountering 
their unfortunate death fate.

Why do animals choose to use 
mmBCFAs to evaluate the total amino 
acids level during evolution? Zhu’s 
group found that mmBCFAs are 
enriched among several food bacteria/
intestinal bacteria of nematodes 
in nature. These data suggest that 
nematodes and other animals have 
cleverly used mmBCFAs, a metabolite 

converted from branched-chain amino 
acids by bacteria, as their own criteria 
for evaluating the abundance of amino 
acids. Given that the human gut 
bacteria also contain a large amount of 
mmBCFAs, it would be an intriguing 
question as to whether we can also use 
mmBCFAs to judge our nutritional 
status.

Fifth year Ph.D. candidate Zhu 
Mengnan and research assistant Dr. 
Teng Fukang from Zhu’s Lab are the 

co-first authors of the paper. Ph.D. 
candidates Li Na, Zhang Li, and Master 
students Zhang Shuxian, Xu Fan from 
SLST, and Professor Sun Haipeng 
and Research Associate Dr. Shao Jing 
from Tianjin Medical University also 
participated in the research. 

Link to the paper: https://doi.
org/10.1016/j.devcel.2021.09.010

SLST researchers develop a stamping technique 
in the nervous system

On October 19, 2021, Assistant 

Professor He Shuijin’s group at SLST 
published a research article entitled 
“PUPIL enables mapping and stamping 
of transient electrical connectivity in 
developing nervous systems” in Cell 

Reports. In this study, they modified 
PUP-IT (developed by SLST Assistant 
Professor Zhuang Min, (read more 
at https://www.shanghaitech.edu.
cn/eng/2018/0815/c1418a31492/
page.htm) to enable the pupylation-

based interaction labeling (PUPIL) of 
electrical synapses in vivo and found 
that PUPIL can noninvasively and 
efficiently map and stamp transient 
CX26 that contains electrical synapses 
in the mouse neocortex.
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Electrical synapses are distributed 
in multiple tissues, including the 
nervous system, cardiovascular 
system, and reproductive system, and 
play important roles in development, 
synaptogenesis and neuronal 
synchronization. Conventional methods 
for assessing electrical connectivity 
and function include dye injection, 
paired electrophysiological recordings, 
and electromicroscopy imaging, all 
of which are inefficient, invasive, 
and laborious for mapping overall 
electrical connectivity. Researchers 
over the past decades have focused 
on mapping neuronal chemical 
connectivity, prompting development 
of a number of relevant genetic tools 
such as green fluorescent protein (GFP) 
reconstitution across synaptic partners 
(GRASP) and trans-synaptic neuronal 
tracing. However, genetic methods for 

mapping in vivo electrical connectivity 
remain elusive. 

In this study, the researchers applied 
PUPIL to map and stamp electrical 
synapses to investigate the role of 
electrical synapses in cortical neuron 
development. They validated that 
PUPIL detected actual electrical 
synapses, but not artifact substrate 
aggregate, with immunostaining, 
electron microscopy and paired 
whole-cell recordings. In combination 
with the GFP reconstitution or 
GCaMP approaches, PUPIL can be 
used to image electrical synapses 
in living tissues and reveal their 
precise subcellular localizations in 
the mouse neocortex. Moreover, 
they applied PUPIL to elucidate 
physiological functions of transient 
CX26. Additionally, they applied 

PUPIL to label CX36, containing gap 
junctions that primarily form among 
interneurons in the brain, and label the 
inhibitory synapses, suggesting that 
PUPIL has great potential to track the 
dynamic behavior of chemical synaptic 
dynamics.

Third year Ph.D. candidate Xie Shu 
is the first author, and Prof. He is the 
corresponding author. The research is 
supported by the Molecular Imaging 
Core Facility of SLST, Bio-Electron 
Microscopy Facility of ShanghaiTech 
and Electron Microscopy Core Facility 
of Center for Excellence in Brain 
Science and Intelligence Technology, 
Chinese Academy of Sciences.

Link to the paper:https://www.
sciencedirect.com/science/article/pii/
S2211124721013206

Biotin signals are verified by antibody immunostaining, immunoelectron microscopy and electrophysiological recording.
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SLST researchers discover a novel eukaryotic 
tRNA:m2G methyltransferase complex

On October 20, Assistant Professor Liu Ru-Juan and her colleagues at SLST, together with her collaborators, published a 

research article entitled “THUMPD3-TRMT112 is a m2G methyltransferase working on a broad range of tRNA substrates” in 
Nucleic Acids Research. This study reveals that THUMP domain-containing protein 3 (THUMPD3) interacts with an auxiliary 
protein (methyltransferase activator TRMT112) to broadly modify m2G modification at 6th and 7th nucleotides of tRNAs in 
eukaryotes. This study not only elucidates the modification mechanism of THUMPD3 and its complexes, but also paves a way 
for investigating the biological functions of tRNA:m2G. 

During gene expression, tRNA 
recognizes codons on mRNA 
through its anticodons, and transfers 
corresponding amino acids to the 
polypeptide chain synthesized by 
ribosome. At present, tRNA is the 
RNA molecule with the most known 
modification types and the highest 
modification intensity in cells, and 
one tRNA molecule carries 7-15 
modifications. Although many tRNA 
modifications were identified decades 
ago, the study of genes encoding 
tRNA modifying enzymes lags far 
behind, and about 25% of human 
tRNA modifying enzymes are yet to be 
revealed. In recent years, an increasing 
number of studies have shown that 
methylation modification widely 

existing in tRNAs plays a series of non-
classical functions, such as regulating 
metabolism and immunity in a variety 
of life activities.

Interestingly, some tRNAs have 
conserved m2G (N2-methylguanosine) 
modifications at nucleotide 6 in amino 
acid acceptors where modification 
rarely occurs. Recent studies have 
shown that m2G and m5C modifications 
of tRNA-derived small RNA fragments 
(tRFs) are significantly enriched in the 
sperm of mice with abnormal dietary 
metabolism, suggesting that these 
two modifications play an important 
role in tRFs-mediated paternal 
intergenerational inheritance. Although 
the role of tRNA:m5C in mammals 

has been described in the literature, 
there are few studies on the mechanism 
of m2G on tRNAs, especially the 
identification of m2G modifying 
enzymes.

In this study, THUMPD3-TRMT112, a 
methyltransferase complex responsible 
for the catalysis of tRNA:M2G6/7 in 
eukaryotes, is reported for the first 
time, providing new insights into the 
recognition mechanism of proteins 
containing the THUMP domain 
and binding substrates of a broad 
range of methyltransferase activation 
helper proteins TRMT112. It is worth 
mentioning that Liu Ru-Juan and He 
Chuan (University of Chicago) jointly 
published a paper in Nature Cell 
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Biology in July this year, revealing that 
the demodification enzyme Alkbh7 can 
remove m2

2G, the methylation product 
of m2G. Whether or not Alkbh7 and 
its family members can dynamically 
regulate tRNA:m2G6/7 remains a 
question that deserves further attention.

The first author of this paper is Yang 
Wenqing, a graduate student in Liu’s 
Lab. Assistant Professor Liu Ru-
Juan is the corresponding author. 
Collaborators from the CAS Center for 

Excellence in Molecular Cell Science, 
SIAIS in ShanghaiTech University and 
Hainan University also contributed to 
this work. Assistant Professor Yang 
Bei from SLST/SIAIS and Assistant 
Professor Liao Jun from SLST 
provided technical support for insect 
cell culture. The Molecular and Cell 
Biology Core Facility (MCBCF), the 
Multi-Omics Core Facility (MOCF), 
and the Molecular Imaging Core 
Facility (MICF) of SLST provided 
technical support. The Analytical 

The level of m2G in tRNAGly(CCC)-1, tRNAGly(CCC)-2, and tRNAGly(GCC) became undetectable in both THUMPD3 knockout HEK293T cell lines

Chemistry platform of SIAIS provided 
technical assistance with protein 
identification by MS. This work was 
sponsored by grants from the National 
Key Research and Development 
Program of China, the National Natural 
Science Foundation of China and the 
ShanghaiTech University start-up fund.

Article link: https://academic.oup.com/
nar/advance-article/doi/10.1093/nar/
gkab927/6406473

Discovery of a new mechanism of lipid 
modulation for voltage-gated potassium channels
The voltage-gated potassium (Kv) 

channels promote the outflow of 
potassium ions in the repolarization 
phase of the action potential and play a 
crucial role in regulating the membrane 
potential of excitable cells in the 
neuronal and cardiovascular systems. 
The human Kv channels are composed 
of 12 subfamilies (Kv1-Kv12), among 
which Kv7, also known as KCNQ 



    33FALL / WINTER 2021

channels, have important physiological 
and pathological functions. 
Dysfunction of KCNQ channels 
will lead to a number of severe 
diseases, including seizures, deafness, 
neurodevelopmental and cognitive 
disorders, and arrhythmia. Activators 
or inhibitors for KCNQ channels could 
be developed as therapeutic drugs for 
various diseases. However the only 
drug (Retigabine) targeting KCNQ 
shows limited efficacy along with 
certain side effects, suggesting that a 
better understanding of the mechanism 
of channel opening will be essential 
in guiding the new-generation drug 
discoveries targeting KCNQ channels. 
Therefore, it was necessary to conduct 
a study to reveal the structural basis of 
channel modulation by endogenous 
ligands and drug candidates so as to 
guide the future direction in basic 
biology, translational medicine, and 
clinical studies. 

Recently, Associate Professor Xu Fei 
from the iHuman Institute together 
with her collaborator, Professor Shu 
Yilai from Eye & ENT Hospital of 
Fudan University, published their 
research results in a paper entitled 
“Structural insights into the lipid and 
ligand regulation of a human neuronal 
KCNQ channel” in Neuron. This work 
reported cryo-EM structures of human 
KCNQ4 channels in the absence and 
presence of the signaling lipid PIP2 
and revealed the mechanism of PIP2 
molecules in channel opening. This 
structural finding provides an accurate 
template for future targeted drug design 
and optimization.

It is known that the channel opening 
of all KCNQs relies on the signaling 
lipid molecule PIP2. However, the 

molecular mechanism of PIP2 in 
modulating the opening of the four 
neuronal KCNQ channels (KCNQ2-
5), which are essential for regulating 
neuronal excitability, remains largely 
elusive. Researchers purified the 
human KCNQ4 protein and assembled 
it with PIP2-containing nanodisc to 
present the target protein in a near-
to-native membrane environment. 
Structural analysis and comparison 
with the closed-state structure in the 
absence of PIP2 (also reported in this 
study) revealed an open conformation 
of the channel. This is the first 
report of the open-state structure 
of a neuronal KCNQ channel thus 
providing new insight into the field. It 
is worth mentioning that the structure 
provides the first-hand validation of 
this hypothesis, despite a number of 
biochemical and computational studies 
in the past that have predicted two 
potential PIP2 binding sites. Comparing 
it with the structure of KCNQ4 in 
the absence of PIP2, the researchers 
found that binding of PIP2 results in 
large-scale structural rearrangements 
occurring in the cytosolic domain 
and CaM. Moreover, the two PIP2 
molecules modulate in a synergistic 
way in the electromechanical coupling 

of voltage-sensing domain (VSD) 
and pore domain (PD) to open the 
channel. Sequence alignment with 
other KCNQ channels showed 
that the two PIP2 binding sites are 
absolutely conserved, implying a 
similar modulating mechanism for 
other KCNQ channels. This study 
elucidated the molecular mechanism 
of PIP2 regulating the opening of the 
KCNQ family of channels, provided 
new opportunity for drug discovery 
targeting KCNQ channels, and laid a 
scientific foundation for the clinical 
transformation of deafness and other 
neurological diseases.  

Prof. Xu and Prof. Shu are the co-
corresponding authors of this paper. 
The co-first authors include Ph.D. 
candidates Zheng You and Liu Heng, 
Ph.D. graduate Dong Shaowei from 
ShanghaiTech University, and Dr. Chen 
Yuxin, postdoc of Prof. Shu’s lab. 

Link to this paper: https://doi.
org/10.1016/j.neuron.2021.10.029
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MARCHing toward the degradation of 
peroxisomes

Mitochondria and peroxisomes are 

widely recognized as independent but 
functionally close-related organelles. 
Both are critical for the metabolism 
of lipids and reactive oxygen species. 
MARCH5 is a mitochondrion-
associated ubiquitin ligase, with a 
function of regulating mitochondria 
fission and fusion, so as to maintain a 
dynamic balance of mitochondria. It 
also promotes mitophagy and regulates 
mitochondrial import. However, 
some of its roles seem controversial, 
suggesting other potential functions of 
MARCH5. 

Recently, the research group led by 
Assistant Professor Zhuang Min from 
SLST published an article entitled 
“Ubiquitin ligase MARCH5 localizes 

to peroxisomes to regulate pexophagy” 
in Journal of Cell Biology. This study 
reveals that MARCH5 localizes to 
peroxisomes and regulates pexophagy 
via ubiquitinating PMP70. The study 
expands our knowledge about ubiquitin 
ligase MARCH5 and extends its 
functional analysis from mitochondria 
to peroxisomes. 

In this study, the researchers used 
a proximity tagging system PUP-
IT (developed by SLST Assistant 
Professor Zhuang Min, read more 
at https://www.shanghaitech.edu.cn/
eng/2018/0815/c1418a31492/page.
htm)to identify MARCH5 interacting 
proteins. Surprisingly, in addition to 
the known MARCH5 substrates on 
mitochondria, several peroxisomal 
proteins were identified that interact 

with MARCH5. They validated those 
interactions and further identified 
the role of MARCH5 in peroxisome 
degradation (pexophagy). In summary, 
there are two major findings in this 
study. One is identifying MARCH5 
as a dual organelle locating protein 
targeted to the peroxisome by PEX19/
PEX3. The second is the discovery 
that peroxisomal MARCH5 mediates 
PMP70 ubiquitination in Torin1 
induced pexophagy.

In this paper, Ph.D. student of the 
Class of 2021 Zheng Jun and Research 
Assistant Professor Chen Xi from 
Zhuang’s lab are the co-first authors. 

Link to the paper: 
https://doi.org/10.1083/jcb.202103156

Figure: The working model for the localization and function of MARCH5 on peroxisomes
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SIST Gao Shenghua’s research group makes 
progress in image anomaly detection

Recently, Associate Professor 

Gao Shenghua's research group, 
together with their collaborators, 
made important progress in image 
anomaly detection, and published a 
paper entitled “Memorizing Structure-
Texture Correspondence for Image 
Anomaly Detection” in IEEE 
Transactions on Neural Networks 
and Learning Systems (TNNLS), a 
representative academic journal in the 
field of machine learning.

Image anomaly detection refers to the 
identification of image abnormality 
in the test phase by leveraging only 
normal images in the training phase. 

In real-world scenarios, abnormal 
samples (e.g., the uncommon defects 
in industrial inspection images and 
the uncommon diseases in medical 
images) are rare and have various 
possibilities, so it is difficult to collect 
lots of samples with all possible 
anomalies. Consequently, traditional 
image classification methods cannot 
be directly applied in these scenarios. 
In contrast, normal training samples 
can be collected relatively easily, 
and therefore can be leveraged to 
train a model for anomaly detection. 
Because of the potential applications 
in industrial image and medical image 
analysis, anomaly detection has 
attracted wide attention. 

Most methods tackle anomaly 
detection by reconstructing the 
input images with an Auto-Encoder 
based model, where an underlying 
assumption is that the reconstruction 
errors for the normal images are small 
and those for the abnormal images are 
large. However, in the training phase, 
these Auto-Encoder based methods can 
also reconstruct the anomalies well, 
just like a normal image, so that the 
model recognized the anomalies as the 
normal images, and thus becomes less 
sensitive to these anomalies.

To conquer this issue, Gao Shenghua’s 
research group proposed a structure-
texture correspondence memory 

Overall framework of the proposed method.
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Qualitative results.

module to reconstruct the image, 
where a memory mechanism is used 
to characterize the mapping from the 
normal structure to its corresponding 
normal texture. Specifically, they 
observe that usually for normal images, 
the texture can be inferred from its 
corresponding structure, while it is hard 
to infer the texture from a destroyed 
structure for the abnormal images. 
As the correspondence between 
destroyed structure and texture cannot 

be characterized by the memory, 
the abnormal images would have a 
larger reconstruction error, facilitating 
anomaly detection. Extensive

experiments verify that the method 
proposed in this paper is effective 
for industrial inspection images and 
medical images.

This work was undertaken at 
ShanghaiTech University, and the 

collaborators are Southern University 
of Science and Technology, Shanghai 
Jiao Tong University and A-STAR. 
Ph.D. student Zhou Kang and Li Jing 
from ShanghaiTech are the co-first 
authors. Professor Gao Shenghua is the 
corresponding author. 

Link to this article:
https://ieeexplore.ieee.org/
document/9513473 

SIST researchers propose a new Lithium-ion 
battery balancing interface

Recently, Associate Professor 

Wang Haoyu’s research group in 
the Center for Intelligent Power and 
Energy Systems (CiPES) of SIST 
has made important progress in the 
field of electric vehicle (EV) battery 
management systems. The group has 

proposed a lithium battery equalization 
system based on an LCC resonant 
circuit. The equalization system can 
realize open-loop constant current 
equalization from battery string to 
single battery (string to cell), which 
provides a new solution to the problem 

in EVs of power battery voltage 
mismatch. Relevant research results are 
published online in IEEE Transactions 
on Power Electronics, under the title of 
"An LCC based string to cell battery 
equalizer with simplified constant 
current control".
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pack operation. Meanwhile, the soft 
switching technology used in this work 
can allow the equalizer to achieve 
88.1% energy conversion efficiency.

SIST third year Master student Wei 
Zhengqi is the first author, and Prof. 
Wang Haoyu is the corresponding 
author. 

Link to this paper: https://ieeexplore.
ieee.org/document/9508163

With the rapid penetration of EVs in 
transportation systems, the onboard 
traction battery has attracted increased 
research attention. Due to the 
application demand of high voltage and 
high power, the onboard energy storage 
system usually needs a large number 
of lithium battery cells in series and 
parallel. Because of the differences 
in battery cells, the battery system 
encounters problems such as mismatch 
of cell voltages, insufficient charge and 
discharge, and so on. At present, Tesla 
and other EV manufacturers primarily 
use passive equalization technology 
to dissipate excess power through 
dissipative resistance. This method 
causes attenuation of the EV range and 
leads to heat management problems.

Compared with passive equalizations, 
active equalizations usually require 
complex control circuits, and 
the attenuation of current in the 
equalization process will affect the 
equalization speed. To reduce the 
control complexity of the circuit and 
improve the battery equalization speed, 
the researchers systematically studied 
the output characteristics of LCC 

resonant converters and compensated 
for the non-ideal characteristics of 
lithium batteries in the process of 
charging and discharging. This work 
adopts the equalization architecture 
from string to cell, using the good 
constant current output characteristics 
of LCC resonant topology at the 
resonant frequency point, and the 
efficient equalization of open-loop 
constant current control is realized. 
It can be seen that the proposed 
equalization technology can effectively 
ensure the consistency of battery 

Schematic of the proposed LCC-based S2C equalizer and flowchart of the proposed S2C 

equalization algorithm

Charging and discharging equalization results for four cells with different distributions
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Photo of the PEARL group

Universal control scheme to achieve seamless dynamic 
transition of dual-active-bridge converters using zero-
current prediction
In dc microgrids, distributed renewable energy such as wind 
and solar energy is vulnerable to environmental changes 
and cannot continuously generate stable electric power. 
Therefore, it is necessary to use energy storage systems 
(ESS) as the power reservoir to improve the grids’ reliability. 
Bidirectional dc/dc converters must be installed between 
the ESS and dc grid to achieve bidirectional power flow. To 
solve the problems of dc bias of inductor current and slow 
dynamic response during frequent load changes occurring 
in a dual active bridge, the PEARL group proposed the 
quadruple-phase shift modulation method. The main idea is 
to add a phase shift between the primary side control signal 
and the controller carrier signal based on the classic triple-
phase shift modulation, so that the zero-crossing point of the 
inductor current is synchronized with the carrier period. This 

SIST researchers make important progress in 
power conversion technology

The Power Electronics And Renewable energies Laboratory (PEARL) at SIST is committed to research in modeling, 

simulating, prototyping, and validating power electronics systems in the applications of electrified transportation, renewable 
energy systems, internet of things, data center and other emerging fields. The lab is under the direction of Associate Professor 
Wang Haoyu, and develops more efficient and high reliable power management solutions that take advantage of advanced 
topologies, power devices, magnetic materials, and control strategies. Recently, the PEARL group published two research 
papers in IEEE Trans. Ind. Electron, which provide new solutions to the topics of "how to improve the dynamic response 
performance of dual-active-bridge (DAB) converters", and "how to achieve single-input-dual-output (SIDO) isolated resonant 
power conversion".

method can effectively eliminate the bias current during the 
transient process and accelerate the dynamic response. The 
proposed control method is universal and applicable to all 
the mainstream modulation methods for DAB converters.
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Typical dc microgrid architecture (left); a good control effect 
of the proposed method when loads change (right)
Second year Ph.D. candidate Shu Dongdong at SIST is the 
first author, and Prof. Wang Haoyu is the corresponding 
author. 

Link to the paper: 
https://ieeexplore.ieee.org/document/9464635

H5-Bridge based Single-Input-Dual-Output LLC converter 
with wide output voltage range
In applications such as multi-output programmable dc power 
supplies, integrated battery chargers, and multichannel LED 
drivers, multiple dc outputs with a wide output voltage range 
are required. The PEARL group proposed an H5-bridge 
based SIDO LLC converter with a wide output voltage 
range. An H5-bridge is utilized on the primary side and 
linked with two separate resonant tanks. By morphing the 
H5-bridge, the input of each resonant tank can be configured 
as either full-bridge, half-bridge, or idle. On the secondary 
side, the two output voltages can be adjusted through the 
control of two semi-active rectifiers on duty cycle. The 
converter is always tuned at the optimal resonant frequency 
and the output voltages are modulated by the secondary side 
pulse-width. Both output ports can achieve wide voltage 
ranges (100V-400V). In the converter circuit, all MOSFETs 
can achieve zero voltage switching (ZVS) turning-ON and 
all the diodes can achieve zero current switching (ZCS) 
turning-OFF over wide output voltage and load ranges. 
Therefore, the converter has good efficiency performance.

Schematic of the proposed SIDO LLC topology (left); 
voltage gain curves versus duty cycle under different factor 
Q (right)

First year Ph.D. candidate Wang Liang at SIST is the first 
author, and Prof. Wang Haoyu is the corresponding author. 
Link to the paper: https://ieeexplore.ieee.org/
document/9492828

A new spherical CNN proposed for computer 
vision understanding of 360-degree panorama

Recently, Associate Professor Gao Shenghua's research 

group in the Vision and Data Intelligence Center of SIST 
has published a paper entitled “Spherical DNNs and 
Their Applications in 360 Images and Videos”, in IEEE 
Transactions on Pattern Analysis and Machine Intelligence 
(IEEE TPAMI). In this paper, Prof. Gao’s group proposed 
a new spherical convolution neural network (CNN) for the 

scenario of 360-degree panoramic image (360 image) video 
understanding. 

In recent years, there is an increasing trend in the application 
of 360 images and videos as the development of VR/AR 
hardware, including the omnidirectional cameras, such as 
Google Jump and GoPro, and the head-mounted displays 
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To tackle this problem, the spherical CNN proposed by Prof. 
Gao’s group includes a spherical convolution, a spherical 
pooling, a spherical ConvLSTM cell and a spherical mean 
square error (MSE) loss function. Compared with a classic 
CNN, the newly proposed network will consider the image 
distortion occurring during an equirectangular projection, 
so that robust visual characteristics can be extracted from 
the transformed 2D panoramic images. Prof. Gao’s group 
defined the network kernel as a spherical crown centered 
at the north pole. In each step of the convolution to the 

projected image, the kernel will be stretched or rotated via 
a bilinear interpolation according to the original spherical-
polar coordinate position of the patch in the original 360 
image. It can also be shared across all patches on a 360 
image in the spherical-polar coordinate system regardless of 
the distortion introduced by the equirectangular projection. 
Besides, researchers also proposed a spherical MSE loss 
function by re-weighting the square error for each pixel 
according to its solid angle on the panoramic data.

(HMDs), such as HTC VIVE and Oculus. Compared with 
the perspective images or videos, these 360 images or videos 
could bring viewers a new immersive viewing experience.

The 360 images or videos are typical non-Euclidean 
data, but they are stored as rectangular 2D panorama data 
through an equirectangular projection from sphere to 
plane. The equirectangular projection is a simple projection 

way, which transforms the longitude lines on the sphere 
to constantly spaced vertical lines on the plane, and the 
latitude lines to constantly spaced horizontal lines. However, 
this transformation will introduce huge distortion into 
the projected 2D panoramic images, and will also limit 
the applicability of vanilla CNNs that are designed for 
traditional perspective images or videos.

Illustration of the distortion introduced by an equirectangular projection

Left: the original spherical 360 image; right: the corresponding 2D panoramic image after an equirectangular projection

Illustration of parameter sharing: the figure indicates how a spherical crown kernel changes on a sphere and its projected panorama from north 

pole to south pole with an angle interval equalling   . The first row is the region of the spherical crown kernel in sphere. The second row shows the 

region of the spherical crown kernel in the projected panorama. The third row shows the sampling grid on the projected panorama corresponding to 

different kernel locations. The red curve represents the sampling grid along the θ direction and the blue curve represents the sampling grid along the  

Ø direction
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New algorithm speeds up 3D ultrasound 
spine imaging

With the advantages of non-radiation, non-invasive and 

flexible operation, the 3D ultrasound imaging technique has 
been greatly refined and applied in medical imaging and 
diagnosis. In general, the 3D ultrasound imaging system is 
comprised of a conventional ultrasound probe and a location 
sensor, which can generate 2D transverse images and the 
corresponding spatial information needed for the subsequent 
reconstruction process of rebuilding these data into a 3D 
space. However, to scan a complete spine, it may generate as 
many as 2000 2D images so that reconstructing a 3D image 
using such a huge number of 2D images is time-consuming. 
This problem greatly limits this technique’s application in 
broader clinical applications.

To overcome this limitation, Assistant Professor Zheng 
Rui’s research group in the Smart Medical Information 
Research Center (SMIRC) of SIST proposed a Fast-Dot 
Projection (FDP) algorithm to speed up the reconstruction 
process. In this algorithm, the complex vector operations 
used in traditional reconstruction algorithms are replaced 
by numerical operations to simplify and accelerate the 
projection process, so that this algorithm can be employed 
universally for different reconstruction methods. The 
researchers validated FDP by using the datasets of scoliosis 
patients. Their achievement was recently published in IEEE 
Transactions on Ultrasonics, Ferroelectrics, and Frequency 
Control (IEEE TUFFC) in an article entitled “Improvement 
of 3D Ultrasound Spine Imaging technique using Fast 
Reconstruction Algorithm”. Meanwhile, this article has been 
selected as the Front Cover of the October issue.

The FDP algorithm has three outstanding advantages. First, 
it can be adapted to various reconstruction methods such as 
voxel-based back mapping or pixel-based forward mapping. 
Second, the fusion speed for 2D images with spatial 
information is much faster, with the fastest reconstruction 
time dropping to 26 seconds, only one fifth the time taken by 
conventional methods, making more complex reconstruction 
methods applicable in clinical settings which are designed 
to acquire higher quality images. Third, due to the much 
shorter computation time, real-time visualization of the 
reconstructed results can be achieved, thereby enabling 
simultaneous clinical diagnosis and assessment while 
scanning the patients.
Because of the real-time imaging ability, this achievement 
has brought the development and application of 3D 
ultrasound spine imaging into clinical practice. It makes 
possible the replacement of the current X-ray imaging 
method with 3D ultrasound imaging as a non-radiation 
diagnostic technique, laying a foundation for mass screening 
of scoliosis and other diseases.
Second year Ph.D. candidate Chen Hongbo is the first author 
of this article. Prof. Zheng is the corresponding author.
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(1)The schematic diagram of reconstruction (2) the schematic diagram of algorithms (3) the imaging result

Important progress in the study of stochastic 
nonlinear Schrödinger equation

The stochastic nonlinear Schrödinger 

equation is one of the most interesting 
and influential research directions 
in the field of partial differential 
equations in recent decades. Assistant 
Professor Yue Haitian at IMS with his 
collaborators have made important 
progress in this direction. The research 
results were published in the November 
17 issue of Inventiones Mathematicae, 
one of the four leading mathematical 
journals in the world.

The nonlinear dispersive partial 
differential equation represented 
by the Schrödinger equation is a 
type of partial differential equation 
describing the dispersion phenomena 
widely existing in nature, and it can 
be applied in quantum physics, optics, 
condensed matter physics, water wave 
equation, etc. The stochastic initial 
value method is a classical approach 

to mathematically understanding 
the problem of evolution of regular 
initial values under nonlinear partial 
differential equations, while the 
stochastic initial value problem with 
low regularity is a central problem 
in the mathematical verification of 
Gibbs measure invariance in statistical 
mechanics. Yue Haitian, together with 
Professor Deng Yu at the University 
of Southern California, and Professor 
Andrea Nahmod at the University 
of Massachusetts, Amherst, created 
the random tensor theory, which 
solves the problem of short time 
fitness under low regularity random 
initial values for a class of nonlinear 
Schrödinger equations with probability 
subcriticality, and provides an accurate 
description of the random evolution 
interactions at different frequencies 
through the stochastic tensor. The 
theory is another important advance 

in this research direction after the 
progress made by Fields Medalist 
Simkon Burgan in 1996, and it has 
strongly promoted the understanding of 
the evolution structure of random initial 
values under nonlinear dispersion 
equations.

Yue's article is the second paper 
published in Inventiones Mathematicae 
by IMS in the last two years. The 
Founding Director of IMS Chen 
Xiuxiong commented, "Yue Haitian's 
achievements are encouraging and give 
me more confidence in achieving the 
vision of the Institute of Mathematical 
Sciences."
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