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There is growing interest in electron beam (e-beam) generated 
low temperature plasmas (LTPs) for materials processing at 
atomic scales for microelectronics and quantum systems.  For 
these applications, the plasma ([e] ∼ 109-1012 cm-3 , Te ∼ 0.1-10 eV) 
is typically generated by injecting an energetic (102 – 104 eV) e-
beam into a low pressure (10-1-102 mTorr) gas along an applied 
magnetic field (10-103 Gauss).  The B-field helps confine the e-
beam propagating through the reactor. An applied electric field 
across the B-field enables control of the ion flux to the substrate 
(wafer) at the periphery of the plasma. The ability of e-beam 
plasma sources with crossed electric and magnetic (ExB) fields to 
selectively produce ions and reactive species with a uniform flux 
of low energy particles to the wafer makes them attractive for low 
damage processing of materials. Since e-beams efficiently ionize 
molecular gases at sub-mTorr pressures, they were recently pro-
posed for airbreathing plasma thrusters at very Low Earth Orbits 
(70-200 km).  In this talk, I will review concepts for e-beam gener-
ated LTP systems and their applications. I will outline key plasma 
processes, including plasma generation, cross-field diffusion and 
beam-plasma interactions. I will discuss challenges in control of 
characteristic instabilities, fluxes and energy distribution func-
tions of electrons and ions in e-beam generated ExB plasmas.  
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