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 Surface plasma waves are usually quantized by direct analogy to free

electromagnetic waves. As a result, quantum theory predicts that the quanta of these waves, 

surface plasmons, ought to reproduce all of 

But surface plasmons are more complicated than photons! As collective excitations with 

mixed electronic-electromagnetic character, surface plasmons involve extra microscopic 

physics—the scattering of free el

example—that is absent in free-space and dielectric optic

between photons and plasmons are therefore necessary to shed light on the quantum mechanics 

of surface plasmons. 

In this work, we perform a plasmonic version of the Hong

demonstrating two-photon quantum int

coupler (see figure). This effect requires not only that 

particle statistics upon conversion to plasmons, but also that they remain mutually coherent, 

which is to say in our experiment that they remain indistinguishable. We observe plasmonic 

TPQI with a visibility of 93 ± 1%, 

within measurement error. Moreover, we show that this result is consistent with the standard 

theory of TPQI at a lossy beam splitter, which we extend to the case of a lossy directional 

coupler. We conclude that the extra microscopic physics involved in plasmonic systems does not 

diminish quantum interference between plasmons.

A pair of single photons incident from the left enters a plasmonic 50

by dielectric-loaded surface plasmon polariton waveguides (DLSPPWs). Dielectric waveguides at 

the outputs collect the photons and send
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Surface plasma waves are usually quantized by direct analogy to free-space 

electromagnetic waves. As a result, quantum theory predicts that the quanta of these waves, 

surface plasmons, ought to reproduce all of the same quantum phenomena that photons exhibit.

But surface plasmons are more complicated than photons! As collective excitations with 

electromagnetic character, surface plasmons involve extra microscopic 

electrons off of phonons, surfaces and other electrons, for 

space and dielectric optics. Experiments to test the analogy 

between photons and plasmons are therefore necessary to shed light on the quantum mechanics 

In this work, we perform a plasmonic version of the Hong-Ou-Mandel experiment, 

photon quantum interference (TPQI) using a plasmonic 50-50 directional 

This effect requires not only that two single photons retain their single

particle statistics upon conversion to plasmons, but also that they remain mutually coherent, 

which is to say in our experiment that they remain indistinguishable. We observe plasmonic 

1%, identical to the visibility we observe in a dielectric coupler to 

within measurement error. Moreover, we show that this result is consistent with the standard 

theory of TPQI at a lossy beam splitter, which we extend to the case of a lossy directional 

r. We conclude that the extra microscopic physics involved in plasmonic systems does not 

diminish quantum interference between plasmons. 

 

A pair of single photons incident from the left enters a plasmonic 50-50 directional coupler formed 

ded surface plasmon polariton waveguides (DLSPPWs). Dielectric waveguides at 

the photons and send them to single photon detectors for the measurement.
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electromagnetic waves. As a result, quantum theory predicts that the quanta of these waves, 

phenomena that photons exhibit. 

But surface plasmons are more complicated than photons! As collective excitations with 

electromagnetic character, surface plasmons involve extra microscopic 

ectrons off of phonons, surfaces and other electrons, for 

s. Experiments to test the analogy 

between photons and plasmons are therefore necessary to shed light on the quantum mechanics 

Mandel experiment, 

50 directional 

single photons retain their single-

particle statistics upon conversion to plasmons, but also that they remain mutually coherent, 

which is to say in our experiment that they remain indistinguishable. We observe plasmonic 

dentical to the visibility we observe in a dielectric coupler to 

within measurement error. Moreover, we show that this result is consistent with the standard 

theory of TPQI at a lossy beam splitter, which we extend to the case of a lossy directional 

r. We conclude that the extra microscopic physics involved in plasmonic systems does not 

50 directional coupler formed 

ded surface plasmon polariton waveguides (DLSPPWs). Dielectric waveguides at 

them to single photon detectors for the measurement. 
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