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FIGURE 4.18: SOI rib geometry of the waveguides for heralded sin-
gle photons via intermodal FWM. w is the width of the waveguide, hs
the height of the strip, h the height of the slab, hclad the height of the
cladding over the strip and hsub the height of the substrate. The two
input pump photons, at λp, are converted into signal and idler pho-
tons, respectively, at λs and λi. In the bottom panels, the simulated
intensity profiles of the spatial modes excited in the rib waveguide
are shown within boxes with the same colors of the corresponding

waves in the top diagram.

3dB-DC

ADC(λp)

wFWM ADC(λs)

residual pump

idler

signal

input

A B C D

1

2

FIGURE 4.19: Design of the device used to generate heralded sin-
gle photons via intermodal FWM. The pump is injected through the
input port and then splitted through a 3 dB coupler (3dB-DC) (A).
The power in the reflected arm (1) is coupled on the second TE or-
der mode of the waveguide of the transmitted arm (2) through an
asymmetric directional coupler (ADC(λp)) (B). At this point half of
the pump power is travelling on the first TE order mode while the
other half excited the second TE order mode in the same waveguide.
This waveguide is then tapered up to the width (wFWM) required for
the phase matched intermodal FWM (C). The last stage of the device
(D) consists of an asymmetric directional coupler (ADC(λs)) used to
extract the signal wavelength from the idler and pump waves. The
idler and signal are in this way separated on-chip. At the output of
the device three ports are present: one for the residual pump not com-
pletely coupled through the ADC(λp), one for the idler photons and
the last for the signal photons. All input and output ports are tapered

to a width of 3.7 µm.


