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Local temperature measurement of a plasmonic planar structure is of great
importance to understanding the thermal effect on plasmonic devices in
applications such as bio-sensing, imaging and beam shaping. In this work, we
demonstrate a method of fabricating a nanodiamond (ND) monolayer on top of a
layer of gold nanoparticles to investigate the local temperature change of the gold
nanoparticles under optical excitation. The NDs have a high density of nitrogen-
vacancy (NV) centers whose spin states are sensitive to temperature and can be
optically read-out, thereby they can act as an optical nanothermometer. We show
that this method allows a high-resolution thermal imaging of the gold layer. By
measuring the temperature of the gold nanoparticles under different laser powers,
we show that the heating of an excitation laser can significantly increase the local
temperature. This method provides a promising way to study the thermal effect on
the performance of plasmonic devices or plasmonic assisted light-matter interaction
such as fluorescence enhancement or Purcell effect.
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