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Polymer-capped metal nanoparticles can self-assemble into well-defined architectures
exhibiting tunable plasmonic coupling and collective optical responses('?. However,
achieving controlled structural transformations of nanoparticles through self-assembly at the
nanoscale remains a challenge. In this work, we present a hydrogen bond (H-bond) driven
controllable self-assembly system composed of polymer-functionalized gold nanorods
(AuNRs) and gold nanoparticles (AuNPs). H-bonds form between PEG and P(Sto.7-r-
HSto.3)m grafted on the surfaces of AUNPs and AuNRs, which promote the attachment of
multiple AuNPs around individual AuNRs. Importantly, the self-assembly process can be
regulated by ultrasonication. Ultrasonication strengthens the H-bond interactions within the
clusters and decreases the interparticle distance, thereby tuning the spectral position. This
work provides a controllable strategy for constructing AUNR—AuUNP self-assemblies and
highlights their potential in mode-selective plasmonic coupling and nanoscale sensing.
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