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= An increase in roughness RMS value (orms) or a decrease in correlation length

The sidewall roughness of GaAs-based WGs stems from the (Lcorr) leads to a substantial increase in propagation losses (left and right fig.).

fabrication process. In our case, we mainly attribute the roughness
to e-beam processing of the photoresist. Illustrations of a = A first experimental estimate of orms (3 nm) and propagation loss (50-70

suspended GaAs WG and an air-cladded SiN-GaAs coupling section : : ) :
with exaggerated roughness are shown above in the left and right dB/cm) corresponds to correlation lengths in the range of 260-300 nm in

image, respectively. simulations (right fig.).
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£ 0 ] = Employing a longer wavelength (1300 nm) and correspondingly wider WG (450
> 170 nm ]:
=50 - nm), such that it still remains single-mode, has a significant impact on
-100 { | Propagation d'recmg performance, resulting in lower losses for shorter correlation lengths (left fig.).
~150 Y — N~ N ————~ s Wider WGs exhibit lower losses than narrower WGs, however, simulation results
-2 0 2 4 6 indicate an increase in losses towards the largest WG width considered (right fig.).
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Top view of GaAs taper: R = |[n rough GaAs WGs with ogrms of a few nm
> — M 009 o . and L_,.. below a few hundred nm very high
g / . losses (above 100 dB/cm) are predicted.
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applied Z \ e = loss in case of short correlation lengths.
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