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Silicon photonic crystal cavities (PhCC) exhibit high sensitivity to their surrounding environments, making
them suitable for a diverse range of sensing applications. These applications include chemical sensing,
optomechanical pressure sensing, displacement and radiation pressure measurements, as well as biosensing with
potential applications in rapid medical and clinical diagnostics [1-3]. The integration of these devices with optical
fibre, which offers additional benefits such as flexibility, robustness and immunity to electromagnetic interference
[4], enables the development of highly sensitive sensors that can be utilised in challenging environments, such as
cryostats or gas chambers.

Various methods for transferring optical cavities onto optical fibre tips have been established. These include
epoxy bonding [5] and a punch-through method [6], which yield integrated devices with Q-factors of 10* and 102
respectively. While both techniques produce satisfactory results, the device area required for adequate contact is
substantial, limiting the number of devices available in a single production run. We present an alternative technique
involving the pre-assembly of devices prior to their transfer to the fibre, significantly reducing the footprint
required on both the PhCC chip and the fibre facet.

A mechanical support block was fabricated on an AlGaAs-on-GaAs sample using standard semiconductor
fabrication techniques. The design featured a rectangular structure with a central section removed, corresponding
to the PhCC hole layout, which enabled air suspension of the PhCC in its printed location. The PhCC was picked
from its original chip and transferred onto the AlGaAs structure, employing an advanced transfer printing method.
The same method was then used to pick this assembled structure (without physically contacting the PhCC) and
transfer it onto the cleaved end of a single-mode fibre. A schematic of the process is illustrated in Fig.1(a) and the
resulting integrated device is shown in Fig.1(b).
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Fig. 1. (a) Schematic of printing process, (b) Front facing fibre tip with assembled device, (c) Reflection measurement after
print.

The fibre was subsequently tested in an optical bench set up consisting of an IR laser, polarization
controller, splitters and detectors. Both transmission and refection data were collected and analyzed giving a
resonance peak at 1552.85nm with a Q-factor of 1.34x10° and linewidth in the 10’s of picometer range. The
normalized reflection peak is illustrated in Fig.1(e). The preservation of a high Q-factor following the printing
process, coupled with its small size, suggests the potential for multiple cavities to be printed onto a multi-core
fibre rendering it a suitable candidate for temperature or gas sensing in challenging environments such as a
cryostat.
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