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Laser Plasma Accelerators
and MeV Photon Sources
Laser-plasma accelerators (LPAs) produce
GeV electron beams in centimeters, using the
plasma wave driven by radiation pressure of
an intense laser. Such compact high-energy
linacs are important to applications ranging
from future high energy physics to monochromatic sources of MeV photons for nuclear material security, for which beam quality and efficiency are crucial. Operation principles of
LPAs and photon source applications will be
reviewed. Recent experiments will be discussed which use the beat between ’colliding’
lasers to control injection. Control over the
laser optical mode and plasma profile extended the acceleration distance producing electrons above 200 MeV from 10 TW. Colliding
pulse injection into this high energy structure
was used to control bunch quality, producing
bunches with energy spreads below 1.5%
FWHM and divergences of 1.5 mrad. Separate experiments recently demonstrated 0.1
mm-mrad emittance from self injected LPAs
using betatron radiation. The combination of
low energy spread and emittance with production of 200 MeV energies from 10 TW lasers,
now transportable, is important to applications
including MeV photon and other light sources,
and to high energy LPAs for HEP.
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