
1

ISSUE 46

06 Aug 2025

https://iapme.um.edu.mo/

⟡ Content

1. Research Highlights

a.   Publications

b.   Research Stories

2. Teaching and Student Affairs

a. Ph.D. Student Thesis Oral Defenses

3. Community News

4. News and Events

a.  Visits

5. Upcoming Events



https://iapme.um.edu.mo/ 2

 Publications (IF≥8, and Nature Index; *corresponding author)

1. Tesen Zhang*, Quansheng Cheng, Hongwei Cheng, Qingcheng

Wang, Bingzhe Wang, Bohan Zhang, Handong Sun*, Chuxia

Deng*, Zikang Tang*. Manipulation of magnetic edge states in

carbon quantum dots for magnetic resonance imaging and NIR-

II photo-thermoelectric therapy. Nature Communications 16,

5867 (2025). DOI: 10.1038/s41467-025-60951-7. [2024

IF=15.7]
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 Research Stories
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UM research team developed magnetic edge states in carbon 
quantum dots for MRI and NIR-II photo-thermoelectric therapy

• The magnetic quantum phenomena triggered by
electrons in carbon-based materials are
challenging to decipher and exploit, thus sparking
extensive research interest. Carbon quantum dots
(CQDs), emerging candidates in nanomedicine,
exhibit fascinating behaviors related to electron
spin, relaxation and migration.

• For the first time, the team has developed a
unique magnetic edge state structure within
nonmetallic CQDs that generate hyperfine
interaction (HFI) and zero-field splitting (ZFS). By
modulating the surface ligands, relaxation rates
are accelerated through spin averaging, which
results in CQDs serving as desirable T1 contrast
agents with the highest relaxivity for magnetic
resonance imaging (MRI) and NIR-II cancer
therapy agents. Combining these characteristics,
the research team proposes an MRI-guided
approach to precision cancer therapy that offers a
pathway for the rapid advancement of
nanomedicine.

• This study serves as a valuable reference for
carbon-based materials striving to achieve
efficient spin averaging, HFI, and ZFS. The team
demonstrated that by adjusting the intrinsic
structure, ligands, and external environment of
CQDs, it is feasible to achieve electron relaxation
and migration properties superior to those of
metal-based nanomaterials, thus presenting
compelling evidence for prospective quantum and
biological applications of carbon-based materials.

The first author is Dr. Tesen Zhang (supervised by Prof. Handong Sun and Prof. Zikang Tang) in IAPME. The corresponding authors
of this study include Dr. Tesen Zhang, Prof. Handong Sun, and Prof. Zikang Tang from IAPME as well as Prof. Chuxia Deng from FHS.
This work was supported by the Science and Technology Development Fund of Macau SAR (0128/2020/A3, 0131/2020/A3,
0007/2021/AKP, 006/2022/ALC, and 0139/2022/A3). Funding from the University of Macau (MYRG2020-00164-IAPME). The
Research and Development Grant for Chair Professor Fund from the University of Macau (CPG2020-00026-IAPME, CPG2021-00034-
IAPME, CPG2022-00013-IAPME, CPG2025-00034-IAPME, SRG2023-00025-IAPME).

Tesen Zhang*, Quansheng Cheng, Hongwei Cheng, Qingcheng Wang, Bingzhe Wang, Bohan Zhang, Handong
Sun* , Chuxia Deng* , Zikang Tang*. Manipulation of magnetic edge states in carbon quantum dots for magnetic 

resonance imaging and NIR-II photo-thermoelectric therapy. Nature Communications 16, 5867 (2025) . 
DOI: 10.1038/s41467-025-60951-7. [2024 IF=15.7]

(From left) Dr. Tesen Zhang (張特森), 
Prof. Handong Sun (孫漢東),

Prof. Chuxia Deng (鄧初夏, FHS),
Prof. Zikang Tang (湯子康)
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 Ph.D. Student Thesis Oral Defenses

Hejin Yan of Prof. Yongqing Cai’s group presented “Energetics and

Kinetics of Lattice Distortion in Layered Halide Perovskite” in his oral

defense on July 30, 2025.

Congratulations to Dr. Hejin Yan!
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(from left) Prof. Haifeng Li (李海峰), Prof. Xiaojun Wu (武曉君, USTC), 

Dr. Hejin Yan (晏和進), Prof. Yongqing Cai (蔡永青),

Prof. Guichuan Xing (邢貴川) and Prof. Shi Chen (陳石)
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Xue Li of Prof. Guoxing Sun’s group presented “Modified High Freeze-

Thaw Resistance Cementitious Material” in her oral defense on July 30,

2025.

Congratulations to Dr. Xue Li!
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(from left) Prof. Binmeng Chen (陳斌猛), Prof. Haifeng Li (李海峰), 

Dr. Xue Li (李雪), Prof. Qijun Yu (余其俊, SCUT), Prof. Guoxing Sun (孫國星)

and Prof. Guichuan Xing (邢貴川)
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 IAPME Research Team Won the Bronze Award in The China
International College Students Innovation Competition 2024
Our IAPME research team—comprising Dr. Chunfa Liu (劉春發), Dr. Jinxian
Feng (馮錦先), Dr. Haoyun Bai (白皓昀), and Mr. Chengcheng Zhong (仲程
程)—won the Bronze Award at the China International College Students
Innovation Competition (2024) with their research project titled “Low-
Cost, High-Efficiency Electrodes for Industrial Green Hydrogen Production
via Water Electrolysis.” The project was supervised by Prof. Hui Pan (潘暉)
and Prof. Shuangpeng Wang (王雙鵬).

Dr. Chunfa Liu
(劉春發)

Dr. Haoyun Bai 
(白皓昀)

Prof. Hui Pan
(潘暉) 

Dr. Jinxian Feng
(馮錦先)

Mr. Chengcheng Zhong
(仲程程)

Prof. Shuangpeng Wang 
(王雙鵬)
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 Visits
A delegation led by Prof. Song Gao (高松), Rector of Sun Yat-sen University,
visited IAPME on 11 July 2025. Prof. Hui Pan, Prof. Yongqing Cai, and Prof.
Binmeng Chen attended the reception of the visitors.
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During the visit, Prof. Pan first gave an introduction to IAPME, covering its
development history, teaching areas, and research areas. Regarding
research, Prof. Pan provided a detailed overview of current developments
and achievements. He then showcased products derived from IAPME’s
research, which greatly impressed and interested the visitors. Finally, Prof.
Gao invited IAPME members to visit Sun Yat-sen University to further
promote exchanges and collaboration in the future.
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 Upcoming Events
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Contact Us
Email
iapme.enquiry@um.edu.mo
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