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Abstract

Optical frequency comb with the advent of mode-locked femtosecond lasers has
revolutionized precision metrology, high-resolution spectroscopy, and ultrafast
molecular imaging. Independently, quantum-entangled photons have been widely
used in quantum information science & technology and recently enabled
scientists to develop quantum spectroscopy and imaging with undetected

photons. Here, we apply the two

techniques to construct a frequency-comb

single-photon interferometry (FC-SPI) with dual parametric down-conversions
pumped by highly-stable frequency comb laser and stimulated by ultra-narrow

coherent laser. We show that the
frequency comb characteristics can
of a pair of entangled photons. H

guantum coherence of single-photons with
oe induced by erasing which-path information
igh-visibility quantum interference of either

path-entangled or time-bin encoc
comb components is observed. We

ed single-photons with multiple frequency
anticipate that the FC-SPI greatly impacts on

the newly emerging frequency-comb-based quantum information technology and
on various quantum optical measurements due to its intrinsic long-term

coherence in time domain and scala

Experimental set-up

bility in frequency domain.

Theoretical description
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Comb structure
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Results

Spectral overlap

Signal photon measurement of idler transmittivity
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Conclusion
One photon interference fringe of signal single photons We note that our frequency-comb single-photon interferometry (FC-SPI) in
5 x10° | gx10° | | 5 x10° either spatial or time domain clearly demonstrates that the quantum
' _ - R interference of single-photons with frequency-comb characteristics can be
_ - s . /) induced by erasing which-path information of a pair of entangled photons
@ 41 . . . .
S 3 é 3 9 in unheralded way. Since the interferometry involves a purely quantum
o’ o o Ll B 9:,, 3 mechanical feature, i.e., single-photons in high-dimensional qudit states
: T2 ; . _ and relation between distinguishability and visibility (complementary
' 1 17 % ] relation), we anticipate that the FC-SPI greatly impacts on the newly
o : : J : - : oO 1 : : emerging frequency-comb-based quantum information technology and on
Xy (M) X (M) X; (Hm) various quantum spectroscopy and imaging beyond classical limit.
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