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Objectives: Leverage fabrication capabilities at AFRL to design scalable process for
deterministic placement of semiconductor thin films onto a Si-based photonic integrated
circuit (PIC). Investigate approaches for Van der Waals bonding of relevant photonic and
quantum materials, with particular focus on IlI-V thin films, on to a material platform that
is relevant to Si photonics (i.e. SiO2 and SiN). Characterize and optimize coupling
efficiency of monolithically integrated photonic elements to set foundation for hybridized
solid-state quantum devices.

Description: There exists a wide range of material systems that are relevant to photonic
and quantum research, such as quantum dots for single photon sources in GaAs, InP
and GaSb material platform. However, scalable integration of these photonic elements
necessitates integration onto a PIC with low loss waveguides and high coupling
efficiency. Recent developments in micro-transfer printing have enabled monolithic
integration of wide variety of material systems onto a SiN/SiO, platform which include
thin film lithium niobate, GaN membranes, diamond membranes, etc... In this topic, we
investigate and develop processes for transfer printing of chiplet-scale membranes and
characterize its optical performance on PICs to realize low loss coupling of photonic
devices. Methods developed for integration of quantum emitters and quantum grade thin
film materials into PICs will enable opportunities for application of quantum sensors on
AF platforms.
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