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B82  Vol. 64, No. 7/ 1 March 2025 / Applied Optics Research Article

applied optics

Digital holographic illumination using a single
phase-only computer-generated hologram

PHoEBE XIN GAOo,"” YuANBO DENG,"'*" ® anD DaPING CHU"2* @

"Centre for Photonic Devices and Sensors, University of Cambridge, 9 JJ Thomson Avenue, Cambridge CB3 0FA, UK
®Cambridge University— Nanjing Centre of Technology and Innovation, 23 Rongyue Road, Jiangbei New Area, Nanjing, China
'These authors contributed equally to this work.

*dpc31@cam.ac.uk

Received 16 October 2024; revised 1 December 2024, accepted 9 December 2024, posted 18 December 2024, published 16 January 2025

This research investigates approaches for optimizing a single phase-only computer-generated hologram (CGH)
for digital holographic illumination, with a focus on reducing color dispersion and improving perceived image
quality. It explores coherence, speckles, and the impact of hologram sizes on the performance of digital holographic
illumination. The influence of multi-wavelength light sources and their coherence characteristics is analyzed,
addressing trade-offs between the speckle contrast and image sharpness. Additionally, the role of liquid crystal on
the silicon (LCoS) spatial light modulator (SLM) size in balancing resolution and noise reduction is explored. The
findings establish a foundation for advancing digital holographic illumination systems, offering scalable solutions
for applications in smart lighting and energy-efficient displays.

Published by Optica Publishing Group under the terms of the Creative Commons Attribution 4.0 License. Further distribution of this
work must maintain attribution to the author(s) and the published article’s title, journal citation, and DOIL.
https://doi.org/10.1364/A0.545288
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