Researchers 'nanoweld' by applying light to
aligned nanorods in solid materials
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nanometers (nm) in a horizontal alignment and 800
nm when vertically aligned. Human beings can see
light at 520 nm (it looks green), while 808 nm is in
the near infrared spectrum, invisible to our eyes.
When the different wavelengths of light were
applied to the material, they melted the fibers along
the chosen directions, while leaving surrounding
fibers largely intact.
"Being able to heat materials spatially in this way
gives us the ability to manipulate very specific
portions of these materials, because nanorods
localize heat – that is, the heat they produce only
affects the nanorod and its immediate
surroundings," Tracy says.
According to Bochinski, the work also has
implications for optimizing materials that have
already been manufactured: "We can use heat at
the nanoscale to change mechanical characteristics
Polarized light selectively heats and melts nanofibers
containing aligned gold nanorods within a cross-hatched of objects postproduction without affecting their
physical properties, which means more efficiency
mat when the polarization direction is parallel to the
and less waste."
nanofiber direction. Credit: Joe Tracy, NC State
University

The researchers' findings appear in Particle &
Particle Systems Characterization. The work was
funded by grants from the National Science
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which melts fibers along a chosen direction within
a material, may lead to stronger, more resilient
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aligned gold nanorods within a solid material. Gold
nanorods absorb light at different wavelengths,
Abstract
depending upon the size and orientation of the
By embedding metal nanoparticles within polymeric
nanorod, and then they convert that absorbed light materials, selective thermal polymer processing
directly into heat. In this case, the nanorods were can be accomplished via irradiation with light
designed to respond to light wavelengths of 520
resonant with the nanoparticle surface plasmon

1/2

resonance due to the photothermal effect of the
nanoparticles which efficiently transforms light into
heat. The wavelength and polarization sensitivity of
photothermal heating from embedded gold
nanorods is used to selectively process a collection
of polymeric nanofibers, completely melting those
fibers lying along a chosen direction while leaving
the remaining material largely unheated and
unaffected. Fluorescence-based temperature and
viscosity sensing was employed to confirm the
presence of heating and melting in selected fibers
and its absence in counter-aligned fibers. Such
tunable specificity in processing a subset of a
sample, while the remainder is unchanged, cannot
easily be achieved through conventional heating
techniques.
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