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Application of Stimulated Electromagnetic Shock 
Radiation to the Generation of Intense 
Submillimeter Waves

A new synergistic effect, resulting in tunable high-frequency high-power narrow-band radiation, 
is described. The effect, called stimulated electromagnetic shock radiation (SESR), combines 
the Doppler shift in frequency of Compton backscattering of electromagnetic radiation from 
moving electrons with the formation of an electromagnetic shock front in a medium in which the 
Mach condition is satisfied. The underlying physical mechanism of SESR is contrasted with 
those of Cerenkov radiation and laser action. The characteristics of SESR and Cerenkov 
radiation are compared. It is found that SESR is tunable in frequency and can be generated with 
much greater intensity and in a much narrower frequency band than Cerenkov radiation. The 
efficiency of conversion of electron energy into SESR is expected to be high (greater than 50 
percent) under suitable conditions wherein the process is made self-limiting. The potential of 
SESR for generating submillimeter and far-infrared waves is discussed qualitatively.
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