Fabrication of ultra-monodisperse colloidal gold
nanorods by means of femtosecond laser irradiation
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The optical response of gold nanorods strongly depends on their aspect ratio, defined as the
quotient of their length and diameter, which defines the position of its longitudinal localized
surface plasmon resonance (LSPR). Besides, in the colloidal synthesis of gold nanorods exists an
inherent level of polidispersity in size and shape that affects the aspect ratio of the nanorod
dispersion. Then, The polidispersity in terms of aspect ratio greatly affects their optical behaviour
by broadening their absorption band and lowering its intensity, which could compromise its
feasibility for technological applications that require optimal coupling between the plasmon
resonance and the excitation wavelength.

Here, a method based on femtosecond laser irradiation is presented to reduce the aspect ratio
polidispersity in a way that the irradiated colloids present an exceptional ultranarrow LSPR, near
the theoretical limit. The irradiation regime is characterized by a gentle multishot reduction of the
aspect ratio, barely affecting the nanoparticle shape and size [1].

This kind of monodisperse nanoparticles has the potential use for optical data storing applications
[2] and for information encryption [3,4].
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