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Abstract: The adoption of an integrated waveguide platform has enabled significant advances across a wide
range of photonics applications, including high-bandwidth communications, small-volume sensing and
neuromorphic computing. One field that has particularly benefited from this approach is quantum photonics,
where the incomparable interferometric stability of monolithic waveguide circuits has made it possible to
condense complex optical setups into a small footprint, thus opening the way to significant experimental
milestones in recent years. In this context, femtosecond laser micromachining technology has played an
important role. As a non-lithographic fabrication method, it allows for rapid prototyping of new circuit designs
and offers unique three-dimensional capabilities, which makes it an attractive platform for the realization of
photonic circuits with novel layouts and advanced functionalities.

We will discuss recent results in the realization of interferometric circuits written with femtosecond lasers,
which can be dynamically reconfigured via thermo-optic phase shifters. Three-dimensional microstructuring
of the substrate, enabled by our femtosecond laser micromachining technology, has further made it possible to
combine high-fidelity circuit operation with remarkable energy efficiency, positioning our devices at the state
of the art compared to more conventional approaches. Additionally, we will present new prospects for circuit
actuation based on the elasto-optic effect, which enables phase modulation at frequencies reaching into the
megahertz range.
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