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Abstract:

Integrated photonics is a promising technology that surpasses integrated electronics in both

bandwidth and energy consumption. While photonic integrated circuits (PICs) have primarily

been developed for optical communications, their potential is increasingly attracting interest

from a wider range of applications, including emerging cryogenic classical and quantum

computing systems. In this presentation, I will discuss the latest advancements in cryogenic

PICs, specifically in relation to their use for interfacing with computing systems operating at

low temperatures, such as single-flux-quantum logic circuits and superconducting qubits.

Developing energy-efficient PICs that operate at low temperatures can enable scalable,

low-cost, and power-efficient optical interconnections for achieving large data transfer rates

while avoiding significant hardware complexity and heat load. When combined with the use

of optical fibers to connect different temperature stages, cryogenic PICs can effectively

interface with superconducting technologies, making them more accessible and opening a

promising path towards scaling up classical and quantum cryogenic processors.
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