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Abstract

Control of radiative properties of functional polyatomic molecules near metals is a key issue in
nano-photonics, and is particularly important for light manipulation at the nanoscale and the
development of plasmonic devices. Up to date, light emissions in these systems are restricted
by Kasha’s rule, namely the fluorescence is always from the lowest vibrational level of the excited
state. In this talk, we shall report a experimental study of electrically driven molecular fluorescence
of porphyrins in a highly confined nanogap (<3 nm) constructed by a metal tip and metal substrate.
Striking high-energy hot luminescence directly from highly excited vibrational states is observed.
By spectrally tuning the frequency of the nanogap plasmon to resonate with different molecular
transitions, dramatic spectral modifications and even energyforbidden upconversion luminescence
are obtained. Our observations demonstrate that, the strong near-fields of local nanogap plasmons
behave like a strong coherent optical source with tunable energy and can be used to actively
control the radiative channels of molecular emitters via intense resonance enhancement on both
excitation and emission. Sub-molecular resolved photon mapping of tip induced plasmonic
emission that beats the diffraction limit will also be demonstrated.
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