


Ill. RESULTS

For these particular simulations we use the photonic crystal 0.4
ber and the parameters provided in [3] where we assumes
that all parametric processes occur on a single polarizatior 0.3 -
of light aligned to the slow ber axis. The ber is quoted to §
have =102 W/m, a zero dispersion wavelength situated » %2
at 4 =1051:85nm and the Taylor expansion coef cients at
that wavelength are listed in [5].

The ef ciency of conversion to the idler wavelength depends ;| — 1l.44d8B 1.5d8
upon how much signal is oscillating within the resonator. ' ' ' ' ' ' '
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Unlike experimental setups the numerical model provides the Rounds

ability to visualize the signal buildup within the I’esonatorlzig. 2. Average power of the signal within the FOPO resonator as a function
In order to highlight the importance of attenuation within thef number of round trips for two different losses per round trip at
resonator a loss is added to the system at position 2 (see Fig. 1)
of the FOPO. The loss is modeled using an SM representation,
Eqg. (1), where is considered constant in frequency.
As an illustration,4:3 W CW pump power situated at
1048:17nm is launched into the system at position 0. This
results in the generation of a signal and an idler in the HNLF
situated at ¢ 1:2mand ; 0:93 m, respectively. Fig.
2 depicts the power of the signal at position 1 as a function of
round trips taken for an applied loss it dB and1:5dB. The
power of the signal within the resonator initially increases for
both losses, with the lower loss case leading to larger gain and
thus more rapid power build up. However, this smooth increase
of power is followed by a regime of rapid uctuations. In the
case of 1.5 dB loss, these take the form of damped periodic
oscillations and the signal power approaches a stationary state
on a time scale of ordet0* round trips. For the slightly
smaller loss of 1.4 dB, the average signal power is higher,
but the uctuations are irregular and show no convergence
towards a stationary state on the time scale shown.
To gain further insight, we show the corresponding signal
spectra within the FOPO in Fig. 3. Here we see that for
1.5 dB loss the signal spectrum converges towards a single
smooth peak at the expected signal wavelength around 1.2
m. For 1.4 dB loss, on the other hand, the signal broader'fﬁl-?- Spectrum of the signal at position 1 in the resonat_or normalized to
considerably and a weak but noticeable cascaded FWM sig?[ﬁ|e i't?g’nu;power‘ A loss ot:4 dB (top) and1:5 dB (bottom) is applied at
at 1.4 m is established despite the large losses per round trip '
experienced at this wavelength due to the WDMs. The spectral
broadening and the appearance of this additional sidebdi@viding a useful tool in optimizing FOPO systems for high
indicate that above a certain power level nonlinear interactiof@nversion ef ciency.
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