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Production of directed electron beams through the interaction of
a femtosecond laser pulse of relativistic intensity with subcritical
plasma is one of the most actively developing areas at the inter-
section of laser physics and plasma physics. The most impressive
results were obtained using unique laser systems with a peak power
from 0.5 to several PW. At the same time, the low pulse repetition
rate of such systems determines the low average beam current. In
addition, many application areas require not so high electron ener-
gies around 10 MeV, but the charge of the electron pulse and the
average beam current are important. It is precisely these electron
pulses that can be obtained using femtosecond laser complexes with
a terawatt peak power level and capable of operating at kilohertz
repetition rates. We present results of computational and experi-
mental studies of several schemes for accelerating electrons with a
femtosecond laser pulse with a peak power of 1–2 TW, the possibil-
ity of scaling the developed approaches to high powers (tens of TW
and PW), as well as the use of these beams for generating secondary
radiation in a wide electromagnetic field ranging from terahertz to
gamma. In particular, we have obtained electron beams with an
energy of up to 15 MeV, a charge of hundreds of picoculombs, and a
divergence of about 0.1 rad. Original approaches will be presented
that provide effective control of the energy spectrum of the beam
at a high repetition rate, generation of quasi-unipolar pulses of ter-
ahertz radiation, gamma flares and photonuclear reactions.


