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Abstract:Applications of high-power Terahertz (THz) sources require lowloss transmission lines to 
minimize loss, prevent overheating and preserve the purity of the transmission mode. Concepts for 
THz transmission lines are reviewed with special emphasis on overmoded, metallic, corrugated 
transmission lines. Using the fundamental HE11 mode, these transmission lines have been 
successfully implemented with very low-loss at high average power levels on plasma heating 
experiments and THz dynamic nuclear polarization (DNP) nuclear magnetic resonance (NMR) 
experiments. Loss in these lines occurs directly, due to ohmic loss in the fundamental mode, and 
indirectly, due to mode conversion into high order modes whose ohmic loss increases as the 
square of the mode index. An analytic expression is derived for ohmic loss in the modes of a 
corrugated, metallic waveguide, including loss on both the waveguide inner surfaces and grooves. 
Simulations of loss with the numerical code HFSS are in good agreement with the analytic 
expression. Experimental tests were conducted to determine the loss of the HE11 mode in a 19 
mm diameter, helically-tapped, three meter long brass waveguide with a design frequency of 330 
GHz. The measured loss at 250 GHz was 0.029 &plusmn; 0.009 dB/m using a vector network 
analyzer approach and 0.047 &plusmn; 0.01 dB/m using a radiometer. The experimental results 
are in reasonable agreement with theory. These values of loss, amounting to about 1% or less per 
meter, are acceptable for the DNP NMR application. Loss in a practical transmission line may be 
much higher than the loss calculated for the HE11 mode due to mode conversion to higher order 
modes caused by waveguide imperfections or miter bends. &copy; Springer Science+Business 
Media, LLC 2012. 
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