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Coherent transition radiation from a self-modulated
laser wakefield accelerator generated electron beam' CARL
SCHROEDER, ERIC ESAREY, JEROEN VAN TILBORG, WIM LEE-
MANS, Lawrence Berkeley National Laboratory — Transition radiation
from a relativistic electron beam generated by a self-modulated laser
wakefield accelerator {SMLWPFA) ia studied analytically. The coheremt
and incoherent transition radiation spectrniims are caloulated for an elec-
tron beam with a Boltzmann longitudinal momentum distribution, char-
acteristic of BMIWFA produced electron beams, including the effects of
beam divergence. The implications for use of the coherent transition ra-
diation from the plasma-wvacuum transition as a beam diagnostic and as
a aource of intense THez radiation are considered. It iashown that diffrac-
tion radiation from the narrow transverse width of the laser-generated
plasma strongly effects the coherent radiation spectrum and angular
distribution. Analytic modeling indicates that the SMLWFA source has
the capability of producing more than (.1 mJ/pulse, some two orders of
magnitidle beyond current laser-based methods of THz generation. The

resilts are compared to recent experimental observations at LBNL.
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