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1. Guodan Wei, Rui Duan*, Yuan Wang, Tairan Yang, Tianhua 

Ren, Junzi Li, Yanyan Cui, Tesen Zhang, and Handong Sun*. 

Electrically Tunable Flexible Circularly Polarized Laser 

with Ultrahigh Asymmetry Factor. ACS Nano, (2025). DOI: 

10.1021/acsnano.5c13435. [2024 IF = 16.1]

❖ Publications (IF≥8, and Nature Index; *corresponding author)
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❖ Research Stories
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UM research team developed multicolor, electrically tunable, flexible 
circularly polarized lasers with ultra-high asymmetry factors

• Circularly polarized (CP) laser emission delivers 
considerable promise for future photonic 
applications of chiral light sources and 
investigation of chiral light−matter interactions. 
However, the low asymmetry factor (glum) and 
lack of effective tuning have significantly 
hindered the development of such chiral light 
sources.

• The research team developed multicolor flexible 
CP lasers that are demonstrated based on dye-
doped cholesteric liquid crystal (CLC) 
microdroplets embedded in a 
polydimethylsiloxane (PDMS) elastomer. The 
CLC microdroplets, characterized by their left- 
or right-handed helical superstructures, serve 
as chiral cavities, facilitating the realization of 
CP lasing. By integrating chiral coating, CP lasing 
with opposite handedness is further effectively 
separated, notably enhancing the circular 
polarization degree and enabling an ultrahigh 
asymmetry factor (glum=1.72). 

• Importantly, these flexible CP lasers exhibit both 
electrically and mechanically tunable emission, 
demonstrating excellent wavelength tunability. 
In addition, the applied electric field allows 
dynamic control over the laser emission 
intensity, enabling fully reversible on/off 
switching. This work represents an important 
step forward to the development of high-
performance chiral light sources with facile 
tunability and offers valuable insights for future 
chiroptical device design.

Prof. Handong Sun and Dr. Rui Duan are the corresponding authors of this study. The first authors are Mr. Guodan 
Wei (Ph.D. student), Dr. Rui Duan (postdoctoral researcher) at IAPME. This work was supported by CPG2025-00034, 
SRG2023-00025, and the Science and Technology Development Fund (FDCT), Macao SAR (File no. 0002/2024/TFP). 
Rui Duan acknowledges the support from National Natural Science Foundation of China (62505201).
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A schematic diagram of electrically 
tunable flexible circularly polarized lasers
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❖ Seminar
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Invited by Prof. Songnan Qu, the Institute of Applied Physics and Materials 

Engineering (IAPME) hosted a distinguished lecture titled “Sweet Science – A 

New Track for Innovative Drug Research and Development”, delivered by 

Prof. Yongmin Zhang (張勇民). The event welcomed both IAPME members and 

external attendees, highlighting cutting-edge developments in pharmaceutical 

science.

Prof. Zhang, a globally recognized figure in drug research, currently serves as an 

Academician of the French National Academy of Pharmacy and a doctoral 

supervisor at Sorbonne University. He also holds prestigious appointments as a 

Chair Scholar under China’s “Changjiang Scholars Program” and as a 

Distinguished Professor at Zhejiang University of Traditional Chinese Medicine. 

With over 340 high-impact publications and an H-index of 50 (Scopus), Prof. 

Zhang’s contributions to the field are both prolific and influential.
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In his lecture, Prof. Zhang explored the promising frontier of carbohydrate-

based drug development. He presented recent findings on the role of 

carbohydrates in anti-tumor and antibacterial therapies, as well as in the 

design of novel tuberculosis vaccines. His research underscores the critical 

role of carbohydrate interactions in biological processes such as cell 

adhesion, immune recognition, inflammation, and cancer metastasis. “Cell-to-

cell communication and pathogen invasion are often mediated by 

carbohydrate molecules or their interactions with proteins,” Prof. Zhang 

explained. “By targeting these mechanisms, we can intervene in key 

physiological and pathological pathways.”

The talk offered valuable insights into how oligosaccharides on cell surfaces 

influence disease progression and immune responses, reinforcing the 

potential of carbohydrate-focused strategies in next-generation drug 

development. Prof. Zhang’s visit and lecture mark a significant moment for 

IAPME’s ongoing commitment to fostering international collaboration and 

advancing biomedical innovation.
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❖ IAPME Professor Participated in Executive Meeting for Shenzhen 
Advanced Light Source Facility
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On October 22, 2025, Prof. Handong Sun represented the University of Macau (UM) 

at the second executive meeting of the Institute of Shenzhen Advanced Light 

Source Facility, serving as an executive committee member. The meeting focused 

on key agendas related to the institute’s development, including regulatory 

frameworks, budget planning, committee recommendations, manpower allocation, 

and infrastructure construction. Committee members expressed satisfaction with 

the preparatory work for the construction of advanced free electron lasers and 

commended the institute’s efforts during the initial stages. In addition to 

endorsing the proposed agendas, members provided constructive suggestions on 

facility construction, human resource planning, financial management, and future 

applications of the facility. The committee concluded by wishing success for the 

timely completion of the advanced light source project.

Established in 2020, the Institute of Shenzhen Advanced Light Source Facility aims 

to build a world-class research platform, with a particular focus on high-power 

free electron laser systems. Following five years of technology verification and 

preparatory work, the facility is now fully ready for construction. Once it enters 

the operational phase, it is expected to deliver significant capabilities for cutting-

edge scientific research and industrial innovation.
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Contact Us

Email
iapme.enquiry@um.edu.mo
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