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Structured light, tailored in its degrees of freedom for specific applications, has recently emerged as a highly
topical field driven by advancements in both linear and nonlinear optical techniques. This has led to signif-
icant progress in nonlinear structured light, with applications spanning holography, spectroscopy, imaging,
and even quantum teleportation. These breakthroughs rely on the ability to create structured light at one
wavelength while achieving high-fidelity detection at another. While wavelength conversion techniques for
generating structured light are well established, detection tools remain in their infancy. Here, we introduce a
modal decomposition technique for structured light using nonlinear crystals, enabling full-field reconstruction
at one wavelength by using a basis encoded at a different wavelength. In addition, we propose a faster, single-
shot reconstruction approach through a nonlinear extension of off-axis holography. We demonstrate both
techniques using representative examples of structured light, including orbital angular momentum (OAM)
and Hermite-Gaussian (HG) beams. Our nonlinear approach to modal analysis offers the flexibility to choose
efficient detectors, effectively removing wavelength constraints in structured light applications. This tech-
nique opens up new possibilities for nonlinear structured light, paving the way for future advancements in
communication, imaging, and spectroscopy.

Apply for student award at which level:
PhD

Consent on use of personal information: Abstract Submission
Yes, I ACCEPT

Primary authors: SINGH, Sachleen; Ms SÁNCHEZ-MONTES, Adriana Rosalia (I.U. Física Aplicada a las
Ciencias y las Tecnologías, Universidad de Alicante, P.O. Box 99, San Vicente del Raspeig, E-03080, Alicante,
Spain); DUDLEY, Angela (University of the Witwatersrand); Prof. FORBES, Andrew (University of the Witwater-
srand)

Presenter: SINGH, Sachleen

Session Classification: Photonics

Track Classification: Track C - Photonics


