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Optical metasurfaces are driving the future of smart and miniaturised optical technologies. Several exciting
applications have been demonstrated over the past few years, including high efficiency metalenses and
holograms. However, all examples to date use static metasurfaces that cannot be dynamically reconfigured to
perform multiple optical functions. The need for meta-devices with reconfigurable and programable
functionalities has driven a quest for the development of metasurfaces with strong tunability. In this talk, I
will present some of our recent advances in reconfiguring optical metasurfaces enabled by tuning their
surrounding environment or constituent elements. In particular, I will discuss the development of liquid
crystal-tunable metasurfaces for full-range optical phase modulation of 2z. I will also discuss the development
of electrically programmable thermo-optical metasurfaces to perform fast transmission modulation of over
70%. Finally, I will discuss some of fundamental considerations needed to maximise the change of the light
transmitted through optical metasurfaces with lossy materials, including free-form optimisation of optical
transmission through phase-changed metasurfaces. The presented developments aim to advance the field of
tunable optical metasurface for real-world applications of active meta-optics.
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