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Integrated nonlinear photonics has drawn an increased interest as it provides scalable, compact, and low cost
solutions for a large range of applications. Indeed, the high confinement of the light in integrated waveguides
allows for enhanced nonlinear effects. However, mature highly nonlinear platforms such as silicon-on-insulator
(SOI) circuits suffer from nonlinear losses at telecom wavelengths caused by two-photon absorption. Moreover,
the platform lacks a second order nonlinear susceptibility, which is not the case for wide bandgap III-V
semiconductors. Recently, gallium phosphide-on-insulator (GaP-OI) has been proposed as an efficient platform
for second and third order nonlinear applications [1] and last year we demonstrated as a proof of concept the
transfer printing of GaP as a versatile technique for GaP hetero-integration [2].
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Fig. 1 (a) Process of GaP transfer printing on an insulator target. The top picture shows a suspended source coupon

anchored to the epitaxial substrate via a-Si tethers and the bottom one shows a printed GaP coupon. (b) SEM picture

of a microring resonator patterned on a GaP printed coupon (the ring diameter is 30 pm). (c) Measurement of a

microring resonance line.

In this work we show an improved process for GaP transfer printing by using a new design of encapsulated
MOCVD-grown GaP coupons allowing for drastically lower propagation losses. Here, hydrogenated
amorphous silicon (a-Si) tethers are anchored into the GaP epitaxial substrate. The coupons are patterned,
released and printed on an insulator target following the method described in reference [2]. Then, the
encapsulation is removed with dry and wet etching and microring resonators are patterned using electron
beam lithography and dry etching techniques. The oxide hard mask used for the lithography is chemically
etched in a HF solution. Figure 1.(a) shows the result of the printing process. Figure 1.(b) shows a microring
patterned on a printed GaP coupon. The resonances of the ring are measured at telecom wavelengths using
a continuous wave tunable laser. The best Q-factor extracted from extinction ratio measurements, as shown
in Figure 1.(c) for a ring-waveguide of 1 pum width and 300 nm height, is around 25 000, corresponding to
propagation losses of 1.2 dB/mm for the fundamental TE mode [3]. These results pave the way for highly
versatile hetero-integration of GaP as a nonlinear material on complex integrated photonic circuits.

To prove the efficiency of our platform for nonlinear applications, we will show experimental results of quasi-
phase-matched (QPM) second harmonic generation (SHG).
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factors exceeding 30 millions and
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in GaAs-based THz-QCLs. We
present a novel fabrication-scheme
for ZnO/ZnjggMgj 1,0 THz-QCL
structures, yielding the first obser-
vation of THz-electroluminescence
in ZnO.
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A custom rod-type multicore Yb-
doped fibre is used in Q-switched
operation, achieving 3.1 m] pulse
energy. The fibre design, laser per-
formance, and prospects for further
power scaling in multistage MCF
amplifiers will be discussed.
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We demonstrate the generation
of correlated photon pairs in
AlGaAs-on-insulator ~ waveguides
through spontaneous four-wave
mixing at telecom wavelengths with
a generation efficiency of 0.096
x 10712 pairs/(sxWA2), one of
the highest achieved in integrated
structures.
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We explore the effects of disper-
sion and compression ratio on pulse
post-compression. We show by nu-
merical simulations, supported by
experimental data, that ultrashort
pulses with high temporal contrast
can be produced at high compres-
sion ratios.
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and diffusion issues in thermally
tunable phase-change
metasurfaces
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We experimentally demonstrate

how thermally activated diffusion
can irreversibly degrade the optical
performance of thermally tunable
phase-change  material  based
metasurfaces to unacceptable levels,
and validate a way to address such a
fundamental issue via incorporating
ultrathin Si3N4 barrier layers.
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We present highly efficient up-
conversion schemes for broadband
SH-pumped OPCPAs. Utilizing the
Yb-pump in a cascaded-SFG, 69%
conversion efficiencies to 300nm
were obtained without degradation.
The tunable UV pulses are com-
pressed in glass to 75fs.
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We show that Babinet complemen-
tary patterns of metamaterials may
not exhibit the same frequency tun-
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We report the observation of inter-
subband electroluminescence from
n-type Ge/SiGe quantum cascade
structures at THz frequencies. This
is an important step towards an in-
tegrated THz quantum cascade laser
on silicon.
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Forecasting turbulence in a
passive resonator with supervised
machine learning
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Chaotic dynamics implies an expo-
nential magnification of any inaccu-
racy in the initial conditions. Con-
sequently, long-term forecasting be-
comes an elusive task. Here, we
address the predictability of exper-
imental extreme events through the
machine learning.
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In this study, all-dielectric
metasurface-based beam splitter is
realized by a deep neural network
to split the beam at the angle of
+46.8° and achieve more than 0.97
transmission value for TE and TM
polarizations.
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