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Abstract

Raman spectra are often masked by strong fluorescence, which severely hinders the applications of Raman spectroscopy. Herein,

for the first time, we report ionic-wind-enhanced Raman spectroscopy (IWERS) incorporated with photobleaching (PB) as a

noninvasive approach to detect fluorescent and vulnerable samples without a substrate. In this study, ionic wind (IW) generated

by needle-net electrodes transfers charges to the sample surface in air on the scale of millimeters rather than nanometers in
surface-enhanced Raman spectroscopy. Density functional theory caleulations reveal that the ionic particles in IW increase the
susceptibility of the sample molecules, thus enhancing the Raman signals. Meanwhile, the incorporation of IW with PB yields a

synergistic effect to quench fluorescence. Therefore, this approach can improve the signal-to-noise ratio of Raman peaks up to ~
three times higher than that with only PB. At the same time, IWERS can avoid sample pollution and destruction without - @
substrates as well as high laser power. For archeological samples and a red rock as an analogue to Mars geological samples, )
IWERS successfully identified weak but key Raman peaks, which were masked by strong florescence. It suggests that INERS is a

promising tool for characterizations in the fields of archeology, planetary science, biomedicine, and soft matter.
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1. Analytical and Testing Center of South China University of Technology (SCUT) and other
Institutes Propose an Original Enhancement Method for Raman Spectroscopy
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On January 7, a paper titled lonic-wind-enhanced Raman Spectroscopy without Enhancement
Substrates was published in Analytical Chemistry, a leading journal in analytical chemistry. The first
author and corresponding author of the paper is Liang Qingyou, senior engineer of SCUT's Analytical
and Testing Center, with co-corresponding authors Prof. Gong Xiangjun and Prof. Deng Chunlin from




SCUT's School of Materials Science and Engineering as well as Prof. Yang Xianfeng from the Analytical
and Testing Center. The collaborative institutes include Westlake University, Sun Yet-sun University, and

the National Museum of China.
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Raman scattering is a non-elastic scattering phenomenon of light. The various energy interactions
between incident photons and different vibrational modes of sample molecules form the Raman
spectroscopy. Such spectroscopy is very sensitive to the non-polar vibration between molecules, which
can effectively characterize the molecular structure, and measure physical parameters such as stress
and temperature. However, due to the fact that the intensity of Raman light is several orders of
magnitude lower than fluorescence, Raman spectra are often masked by strong fluorescence. lonic-
wind-enhanced Raman spectroscopy (IWERS) can significantly improve the signal-to-noise ratio of
Raman peaks while achieving totally non-destructive, non-polluting, and contactless Raman spectra
detection, meeting the stringent requirements of cutting-edge research fields, thus adding a new tool
to the Raman spectra toolbox. The IWERS method has extensive application potential and is expected
to play an important role in fields such as archaeology, planetary science, biomedicine, and soft matter.
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2. Prof. Wang Qiang and His Team from SCUT Elucidate the Regulatory mechanism



underlying the Balance Control of the Proliferation and Angioblast Differentiation of Arch
Artery Progenitor Cells
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On February 2, a research team led by Prof. Wang Qiang from the School of Medicine of SCUT
published a paper online entitled Tmem88 Confines Ectodermal Wnt2bb Signaling in Pharyngeal
Arch Artery Progenitors for Balancing Cell Cycle Progression and Cell Fate Decision on Nature
Cardiovascular Research. This study finds that the proliferation and angioblast differentiation of PAA
progenitors manifest an inverse relationship, and are delicately regulated by cell-cycle machinery
downstream of the TMEMB88-Wnt pathway. This study further reveals a key role for TMEMS88 in
governing the delicate balance between PAA progenitor proliferative expansion and angioblast
differentiation. Dr. Zhang Mingming from the Institute of Zoology of the Chinese Academy of Sciences
is the first author of the paper, with Prof. Wang Qiang from the School of Medicine of SCUT as the
corresponding author, and SCUT as the corresponding institute.
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The arch artery connects the heart and dorsal aorta of vertebrate embryos and is an important
component of embryonic blood circulation. During embryonic development, the progenitor cells of the
arch artery first proliferate and differentiate into angioblasts, and further mature into vascular
endothelial cells, which eventually connect with the dorsal aorta to form functional vascular structures.
These transient embryonic blood vessels undergo extensive remodeling, leading to the development
of the aorta, pulmonary artery, carotid artery, subclavian artery and other great arteries. It is fair to say
that the cellular and molecular mechanisms underlying the development of arch artery that this study
focuses on are at the forefront of current biomedical research, and have important scientific
significance and practical value.
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3. SCUT Attends Third Meeting of China-South Africa High-level People-to-People
Exchange Mechanism and Signs Cooperation Agreements
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On February 16, the third meeting of China-South Africa High-level People-to-People Exchange
Mechanism was held in Cape Town, South Africa. SCUT Party Secretary Zhang Xichun, together with
his delegation, was invited to attend the meeting in South Africa.
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During his visit, Zhang Xichun held quadripartite talks with heads of the Management Committee of
Musina Makhado Special Economic Zone (MMSEZ), South African Energy Metallurgical Base (Pty) Ltd.,
and South African PlatiStone Holdings (Pty) Ltd., with a memorandum of cooperation signed on jointly
building the "Green High-Performance Asphalt Material R&D Industrial Park Project”; and tripartite talks
with the Management Committee of Musina Makhado Special Economic Zone (MMSEZ) and South
African Energy Metallurgical Base (Pty) Ltd., with a memorandum of cooperation signed on jointly
building the "Education and Scientific Research Park Project”, reaching a consensus on matters related
to cooperation on the two parks. The pragmatic and distinctive cooperation projects on education
research between SCUT and South Africa have won special support and high recognition.
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The China-South Africa High-level People-to-People Exchange Mechanism, as the first high-level
people-to-people exchange mechanism established between China and African countries, is known to
cover education, culture, science and technology, tourism and many other fields. Educational and
youth exchanges, above all, are an important part of people-to-people exchanges. The first and
second meetings of the Mechanism were held in Pretoria (2017) and in Beijing (2018), respectively. This



meeting marks the first offline event for face-to-face communications between countries after the
pandemic.
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4. SCUT Professors Win IEEE Award for Contributions to International Standards
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Professor Zhu Jizhong and Professor Liu Mingbo from the School of Electric Power Engineering, SCUT
won the International Award of the Institute of Electrical and Electronics Engineers (IEEE) Standards
Association in recognition of their positive and significant contributions to the publication of /EEE
P2781 Guide for Load Modeling and Simulations for Power Systems.
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IEEE P2781 is known to be a new load modeling methodology adapted to the operation and planning

of new power systems in the context of the rapid development of the loT technology. Different from

traditional practice, the standard uses big data analysis and artificial intelligence to model the meter's
load in detail with data from loT sensors without the need for customer surveys. The IEEE Guide for
Modeling and Simulations for Power Systems was officially published on September 30, 2022.
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5. SCUT's Research Output on RF Chip Presented at Top-level Conference on Integrated
Circuits
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At the IEEE International Solid-State Circuits Conference (ISSCC 2023), held in San Francisco from
February 19 to 23, a research team led by Prof. Xiuyin Zhang from the School of Electronic and
Information Engineering, SCUT presented a paper entitled A 19.7-43.8GHz Power Amplifier with
Broadband Linearization Technique in 28nm Bulk CMQOS. The presentation was made at the
conference by Ph.D student Weisen Zeng as the first author, with Prof. Xiuyin Zhang as the
corresponding author. This is the first time that a paper has been published in ISSCC with SCUT as the
affiliation of the first author.

2B19HZE23H, 2023FIEEEEPREZSBIESIN(EEE International Solid-State Circuits Conference, ISSCC
2023)EIHE WA T, BT AFEFSEEFREFIREHRBVEES N ERERTHEA"A 19.7—
43.8GHz Power Amplifier with Broadband Linearization Technique in 28nm Bulk CMOS" ( (EF28nm
Bulk CMOSHY19.7-43 8GHz BEHEMEMINERNARRR) ) AN, BEEBHERIEABEAFEERSLMT
Minlks, EFRLFNBEFE, XEREEETAFERUE—BEISSCC RIS,

The power amplifier is one of the core components of 5G mm-Wave communications. In the paper, a
broadband matching circuit design methodology based on magnetoelectric coupling and broadband
linearization technique is proposed. Then, a 19.7-43.8GHz ultra-broadband mm-Wave power amplifier
is realized in 28nm Bulk CMOS. The power amplifier enables linear operation on a bandwidth of nearly
one octave, covering the mainstream FR2 bands in 5G mm-Wave wireless standards. Its performance
has reached the advanced international level using the same processes. This has provided an
innovative design concept for the design of power amplifiers for the 5G mm-Wave communication

system.
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6. Singaporean Prime Minister Lee Hsien Loong Visits China-Singapore International Joint

Research Institute
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On March 28, Singaporean Prime Minister Lee Hsien Loong paid a visit to the China-Singapore
International Joint Research Institute (CSIRI), which was jointly established by Nanyang Technological
University (NTU), South China University of Technology (SCUT) and China-Singapore Guangzhou
Knowledge City (CSGKC).
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Lee Hsien Loong was briefed on CSIRI's development, and inquired about progress in promoting
scientific and technological cooperation and talent exchanges between the two countries. He also
inspected innovation achievements in artificial intelligence and other key fields, met the researchers
there, and encouraged CSIRI to contribute more applications of innovative achievements to society.
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Established in 2015, CSURI is a world-class research institute integrating innovation, research
translation, incubation and commercialization. Taking innovation as its top priority and leveraging the
research strengths and innovative talent resources of China and Singapore, CSIRI aims to realize the
exchanges of research achievements and talent resources, and in turn establish an important platform
for mutual learning and sharing of renovation experiences between the two countries. At present,
CSURI focuses on accelerating development in six fields: artificial intelligence, life and health, new
energy, new materials, environmental restoration, green buildings and smart cities.
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