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Abstract: A remarkable revolution in laser-plasma acceleration has been taking place over
the past decade, as new ideas of particle injection, focusing, and utilization are being
experimentally tested. I will describe our recent research in two areas: (a) electron
acceleration in tenuous plasmas, and (b) ion acceleration in laser-target interactions. I will
describe the concept of "plasma bubble" acceleration, which is one of the most powerful
recent ideas in plasma acceleration enabling accelerating fields much greater than the cold
wavebreaking limit. Self-injection of plasma electrons into the bubble and conditions for
generating mono-energetic electron beams will be discussed. Applications of bubble
acceleration and self-injecton to recent Texas Petawatt experiments will be presented. I will
also describe our recent work on laser-target interactions in the radiation pressure acceleration
(RPA) regime. A simple analytic model of the accelerated target’s structure and stability will
be described. 1 will demonstrate that monoenergetic GeV-scale ion acceleration is only
possible if target instabilities such as Rayleigh-Taylor-like target deformation is avoided by
using structured plasma targets.

About the speaker
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photovoltaics, biosensing and molecular fingerprinting using metamaterial arrays, nanoscale
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more than 140 papers in refereed journals, including Science, Nature Physics, Nature Materials,
Nature Photonics, and Physical Review Letters. Dr. Shvets was a Department of Energy Postdoctoral
Fellow in 1995-96. He was a recipient of the Presidential Early Career Award for Scientists and
Engineers in 2000. He is a Fellow of the American Physical Society (APS) and Optical Society of
America (OSA). His research is supported by various government agencies, including Department of
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