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Abstract
The Terahertz (THz) radiation, the boundary between the microwaves and the infrared, was first observed about hundred years ago. 
This electromagnetic spectrum finds enormous potential for high data-rate communication, advanced electronic materials spectroscopy, 
space research, medicine, biology, surveillance and remote sensing. However, this portion has not been thoroughly explored for 
long time. The critical limitation for full exploitation of the THz band is lack of coherent radiation sources which are powerful (0.01 
– 10.0 W CW), efficient (≥ 1 %), frequency agile (instantaneous fractional bandwidths > 1 %), reliable, compact, and relatively 
inexpensive. In last decade, with the rapid development of coherent THz sources, such as solid state oscillators, quantum cascade 
lasers, optically pumped solid state devices, gyrotron and novel free electron devices, the situation has been changed. Typically, the 
fast waves Vacuum Electronic Devices (VEDs) in this regime, such as gyrotrons and free electron lasers, etc. are not suitable for such 
applications (mentioned above) due to their requirement of very high voltage and very high magnetic field though these devices provide 
very high power. In addition to that solid state sources satisfy the low voltage requirement, but are many orders of magnitude below 
the combined requirements for power, efficiency, and bandwidth and therefore, they are not suitable for the applications mentioned 
above. In view of above, development of VED sources of THz radiation has, therefore, primarily been focused on applications calling 
for either high average power or high average power density − relatively high power in a compact package and usually with the 
highest achievable device efficiencies. During last several years, there is a continuous research work has been carried out across the 
world to develop such compact, high power and frequency agile THz radiation sources. Most of the established VED sources of THz 
radiation are based on mainly two radiation mechanism, one is Cerenkov radiation and other is Smith-Purcell radiation. However, in 
both cases devices are suffering from several limitations like high voltage break down, thermal breakdown, etc. In addition to above 
with device operating frequency, the require current density and magnetic field are also increased. Here, different types of compact 
VEDs, development limitations and their possible remedies will be discussed.
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