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Abstract—High resolution spectroscopy of molecules, atoms, and ions in THz frequency range (up  to 10 THz)  is of prime importance in astronomy, planetary research, and earth observation.  In order to spectrally resolve a molecular line, a resolving power of better than 106 is required. The only technique that is capable of providing this performance is heterodyne spectroscopy. Besides remote sensing, heterodyne detection has recently attracted significant interest for security applications, namely, stand-off detection of hidden threats. Key elements of the heterodyne detector are mixer and local oscillator (LO).  The LO has to be a narrow band, continuous wave, coherent radiation source. In our work as a LO we used Gunn generator (97.5-117.5 GHz) multiplied by harmonic mixer based on superlattice structures. Superlattice structures were proven to be much more effective in THz range, than Schottky diodes. Application of multiplier on superlattice structures allows obtaining harmonics with numbers till 45th that corresponds to LO frequencies up to 6.3 THz.  For mixing in heterodyne system we used mixer based on superlattice structures. The receiver operates from liquid helium temperatures till room. It was tested in THz spectrometer and showed good performance. 
