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Waveguide modes

Source reference [1].

Planar waveguide
.
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Nonlinear optical processesFor linear media:
Nonlinear media contribution:
Schematization of some second order nonlinear processes:

Source reference [3].
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Nonlinear optical processesSome third order nonlinear processes:

The most common third order process:
● Energy conservation:
● Phase matching condition:

Source reference [3].
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Nonlinear optical processesPhase mismatch:

Source reference [2].
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Intermodal four wave mixing

Source reference [5].Source reference [4].
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Single photon sourcesThe ideal photon gun
● 100% single emission probability
● 0% multi-photon emission
● Indistinguishable subsequently emitted photons

Ideal single photon source

➔ Deterministic sources (on-demand emission)
➔ Probabilistic sources (heralded)

● Photon number distribution:                 is the probability to detect    photons in the output beam 
Single beam of the photon pair source Heralded beam of the photon pair source
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Heralded single photon sources

● Second order coherence                 : spatial and temporal correlation function between emitted photons ➔  

Poissonian sub-Poissonian super-Poissonian
➔  
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Characterizing parameters

● Purity: measurement of the single mode emission character
Hanbury-Brown and Twiss (HBT) interferometer● Antibunching Dip -  

● Coincidence to accidental ratio
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Other parameters

● Joint spectral intensity (JSI): correlations between signal and idler photons
● Heralding efficiency: probability to detect the heralded photon, given the detection of the herald
● Brightness, indistinguishability, quantum interference, ...

Source reference [6].
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Chip and experimental setupWaveguide cross-section: Chip design (fabricated by FBK-CMM):

Experimental setup(in the Nanoscience Laboratory - University of Trento):
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Heralded single photon source in the MIRCAR measurement:

Maximum CAR: 36(5)
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Heralded single photon source in the MIR

Maximum purity:

Purity measurement:
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Heralded single photon source in the MIR

Minimum 

Antibunching measurement:

Single photon emission in the MIR
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