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Our ability to build lasers of higher peak power into higher-
intensity regimes of laser science is fundamentally limited by
the optical damage thresholds of the dielectric coatings,
glass, and metal that make up modern optics. Although we
would like to have lasers capable of probing Schwinger-limit
fields or accelerating large plasma volumes to relativistic
speeds, current laser technology cannot be scaled much be-
yond the ten-petawatt level without prohibitive cost. Plasma
physics offers a solution: plasma can tolerate light intensities
far beyond the damage thresholds of solid-state optics. In
principle, the use of plasmas as optics allows the construction
of compact ultra-high-power lasers, but a range of plasma
physics and engineering problems must first be solved. We
will discuss how gases and plasmas can be shaped into preci-
Wednesday sion optics suitable for our most powerful and energetic la-
February 4, 2026 sers, providing ultra-high damage thresholds and resistance
3:10 pm to the neutron and debris fluxes that would be present in an
Room 1003 EECS |r.1ert|al fusion plar\t. We will show experimental, computa-
tional, and analytic results on the performance of gas and
plasma diffraction gratings and lenses, including demonstra-
tions of efficiency and stability comparable to standard solid-
state optics. We will then discuss designs for plasma-based
laser systems and how plasma optics could enable compact
lasers with multi-petawatt to exawatt peak powers.
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