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indeno, and graphene nanoribbons exhibiting triplet ground states or thermally
accessible triplet states. Credit: Chinese Journal of Polymer Science (2024). DOI:
10.1007/s10118-024-3087-7

The study of open-shell molecules, particularly those with high-spin
ground states, has unveiled significant potential in organic electronics
and magnetism. These molecules, characterized by unpaired electrons,
exhibit unique properties such as long spin lifetimes and weak spin-orbit
coupling, making them promising candidates for advanced technologies.

However, the design and synthesis of stable open-shell polymers pose
considerable challenges due to their thermodynamic and kinetic
instability. Based on these challenges, further in-depth research is
essential to develop effective strategies for their design, synthesis, and
application in high-performance electronic and magnetic devices.

A recent review by researchers at Peking University, published on
January 25, 2024, in the Chinese Journal of Polymer Science, provides a
comprehensive overview of open-shell oligomers and polymers.

The review highlights the theory, characterization methods, molecular
design, and potential applications of these materials, underscoring their
significance in advancing electronic and magnetic technologies.

The review provides a detailed examination of open-shell conjugated
polymers, focusing on their theoretical foundations and characterization
techniques. It covers the basic theory of diradicals and polyradicals and
explores computational methods like quantum chemical calculations, as
well as experimental approaches such as electron paramagnetic
resonance (EPR) spectroscopy and superconducting quantum
interference device (SQUID) magnetometry.
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https://link.springer.com/article/10.1007/s10118-024-3087-7
https://phys.org/tags/computational+methods/
https://phys.org/tags/device/


 

The authors categorize open-shell polymers into quinoidal types and
quinoidal-aromatic alternating copolymers, emphasizing their distinctive
properties and potential applications. High-spin polymers based on donor-
acceptor structures are highlighted for their remarkable stability,
processability, and suitability for optoelectronic and spintronic devices.

The review also discusses the challenges in achieving high-spin states
while maintaining desired optoelectronic performance, offering insights
into future research directions to overcome these obstacles and enhance
the practical application of open-shell polymers.

Dr. Ting Lei, senior author on the study, stated, "The advancements in
the design and characterization of open-shell conjugated polymers mark
a significant step forward in the development of next-generation
electronic and magnetic devices. These materials' unique properties
offer immense potential for various high-tech applications, from flexible
electronics to quantum computing."

The potential applications of open-shell conjugated polymers are vast,
spanning from organic field-effect transistors (OFETs) and
photodetectors to organic thermoelectrics and spintronics. Their unique
electronic and magnetic properties, combined with improved stability
and processability, make them ideal candidates for future technologies.

Continued research and development in this field could lead to
significant advancements in electronic and magnetic device
performance, opening new avenues for innovation in various industries.

  More information: Xue-Qing Wang et al, Open-Shell Oligomers and
Polymers: Theory, Characterization Methods, Molecular Design, and
Applications, Chinese Journal of Polymer Science (2024). DOI:
10.1007/s10118-024-3087-7
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https://phys.org/tags/unique+properties/
https://phys.org/tags/organic+field-effect+transistors/
https://dx.doi.org/10.1007/s10118-024-3087-7
https://dx.doi.org/10.1007/s10118-024-3087-7
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