Diradical Electroluminescence in Atomically
Engineered Graphene Nanoribbons

Song JIANG', Jian-Cheng WONG?, Eve AMMERMAN?, Fabrice
SCHEURER?, Alex BOEGLIN', Roman FASEL?, Bruno SCHULERS3,
Tomas NEUMAN?, Guillaume SCHULL'

1 Université de Strasbourg, CNRS, IPCMS, UMR 7504, F-67000 Strasbourg, France
2 Institute of Physics, Czech Academy of Sciences, 16200 Prague, Czech Republic
3 Empa, Swiss Federal Laboratories for Materials Science and Technology,
Diibendorf 8600, Switzerland.

Diradicals, molecules with two unpaired electrons, provide a unique platform for
exploring spin—spin interactions and open-shell electronic structures[1,2]. Their
potential in optoelectronics and quantum applications is, however, often limited by
chemical instability and synthetic challenges[3]. On-surface synthesis of graphene
nanoribbons (GNRs) offers a powerful route to overcome these limitations by
enabling atomic-precision fabrication of well-defined nanostructures with tunable
electronic properties[4]. Recent advances in topological design of GNRs have
opened new possibilities to localize radical states at specific positions along the
backbonel[5,6].

In this presentation, | will demonstrate how atomic-scale engineering enables the
synthesis of GNRs that host distinct diradical states. The excitonic emissions from
these diradical GNRs are investigated using a scanning tunneling microscopy (STM)
approach, combined with a transfer strategy that places the ribbons on a partially
insulating surface[8]. The STM-induced electroluminescence reveals how the
coupling between radical pairs shapes the luminescence pathways. This direct
access to the light emission from coupled diradicals reveals the relationship between
diradical electronic configurations and Iluminescence properties. Future work
extending electroluminescence and magnetoluminescence to polyradical GNRs could
uncover new regimes of spin-dependent light—-matter interaction, with potential
applications in quantum information processing and next-generation optoelectronic
devices.
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