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Abstract

This article reports on the development of a measurement infrastructure and the initial
characterization of sputter-deposited aluminium oxide (AloO3) photonic integrated circuits
for ultraviolet (UV) wavelengths. Due to its wide transparency window, AlyO3 is a promising
candidate for UV applications. A custom-built measurement setup capable of stable, 85 pm
mode-hop-free scans at 369 nm is demonstrated. Using the cut-back method on the current
fabrication batch, an intrinsic waveguide loss of 4.1 dB/cm was achieved. Initial transmission
scans of microring resonators show periodic power fluctuations; however, further investigation
is required to confirm these as resonant modes. The established setup provides a robust
foundation for the optimization of high-Q UV photonic components.

1 Introduction and Objectives

Extending Photonic Integrated Circuits (PICs) into the ultraviolet (UV) spectrum is critical for
quantum technologies and precision metrology [I]. Aluminium oxide (AlaOs) provides a broad
transparency window starting at 200 nm. This work focuses on the development of a dedicated
UV measurement setup and the characterization of sputter-deposited AloOs waveguides and
resonators at 369 nm.

2 Design, Fabrication, and Experimental Setup

2.1 Device Design and Fabrication

The devices consist of 80 nm thick AloO3 ridge waveguides with an SiOs cladding, designed for
single-mode propagation [2]. The layout (Fig. includes microring resonators (MRR) with
varying coupling gaps.



Figure 1: On-chip waveguide layout for integrated UV photonics. Designed by B. Jongebloed.

2.2 Custom Measurement Setup

A specialized setup was integrated using a tunable Toptica UV laser and a precision wavelength
meter [3]. The system demonstrated a stable, mode-hop-free scan range of 85 pm (std. dev.
3 pm), which is an essential requirement for capturing sub-nanometer resonance features.

3 Results and Discussion

3.1 Waveguide Characterization

Cut-back measurements were performed on straight waveguides from the same fabrication batch
as the ring resonators. The intrinsic loss was measured at 4.1 dB/cm at 369 nm. This result
confirms the high quality of the sputter-deposited material and the consistency of the fabrication
process, providing a strong baseline for UV PIC development.

3.2 System Validation and Microring Scans

Transmission scans of the MRRs were performed using the stabilized setup. While periodic
power dips were observed (Fig. [2), their spacing (~ 30 pm) is currently under investigation.
It remains to be determined whether these features originate from the ring resonators or from
external factors, such as the laser’s cavity FSR or batch-specific fabrication issues. Future tests
will include baseline scans of straight waveguides to isolate the response of the rings.
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Figure 2: Measured transmission scan at 369 nm. Further investigation is underway to distin-
guish potential resonant behavior from system-level artifacts.

4 Conclusion and Outlook

A stable UV measurement platform has been successfully implemented, and a waveguide loss of
4.1 dB/cm for sputter-deposited AlpO3 has been verified. While initial ring resonator scans show
features currently under investigation, the readiness of the measurement setup represents a signif-
icant achievement. Future work will focus on comparative studies to confirm resonance behavior
and optimize coupling for high-Q performance, paving the way for integrated UV photonics.
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