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Structured light just got colourful
DOI: 10.12086/0ee.2023.231001.h02

Light can be tailored, much like cloth, weaving and
stitching a pattern into the very fabric of light itself. This
so-called structured light allows us to access, harness and
exploit all light’s degrees of freedom, for seeing smaller
in imaging, focusing tighter in microscopy and packing
more information into light for classical and quantum
communications.

The research group of prof. Andrew Forbes from the Uni-
versity of the Witwatersrand showcase the recent ad-
vances in replacing the traditional linear optical toolkit
with nonlinear control. They review the recent progress
in using nonlinear optics as a new tool for the creation,
control and detection of structured light, offering new in-
sights and perspectives on this nascent topic. Structured

light seeks to harness light’s many degrees of freedom, to
impact “structure” to the light. This could be in ampli-
tude, phase, polarisation or even more exotic degrees of
freedom such as path, orbital angular momentum and
even spatiotemporal control. To date, this has mostly
been achieved with a linear optical toolkit, with nonlin-
ear optics used to change the colour of the light (its wave-
length and frequency).

They show how structured light with nonlinear optics can
surpass the linear toolkit, mixing degrees of freedom in
unusual ways, altering selection rules and producing
sometimes counter-intuitive results. They unpack the
physics of nonlinear optics in the context of structured
light, the first report to do so, and offer a holistic intro-
duction to the topic from fundamentals to applications.
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