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The development of high energy, high power lasers has been synonymous with the
development of electron beams. The application of electron-beams to laser systems has
been varied but can in general be grouped into three specific areas:

1. Direct excitation, including pumping by cascade electrons and transfer molecules.

2. Discharge sustainer where the electron beam provides the electrons required to

to maintain a stable discharge.

3. Free electron laser where the beam itself is the lasing medium.

The type of electron accelerator used to produce the beam necessary for the first two
applications are similar although their intensities differ by least an order of magnitude.
They are generally potential drop accelerators where the electrons are generated at a large
negative potential and accelerated to ground. The electron emission is from either the-
mionic or plasma sources of various types. Beam current control is generally accomplished
by space charge in either diode or triode configurations. Temperature limited emission
has also often been used. Very large scaling of these accelerators has taken place (beam
area, current density and beam kinetic energy).

Accelerators required for free electron lasers (FEL) are often of a different type. This
is a result of the beam kinetic energy of 5 to 100 MeV required of FEL’s in comparison
of the 0.1 to 1.0 MeV required of the first two types. In order to achieve the high energy
beams, linear accelerators (either microwave or induction) are used. Future scaling of
accelerators for FEL’s will not be in beam area but in average power and peak current
while maintaining a small emittance and energy spread in the beam.
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