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Abstract—This paper presents a thorough investigation of the performance of a quasi-optical NbN superconducting hot electron bolometer (HEB) at submillimeter wavelength by means of measurement as well as modeling. Heterodyne characterizations are performed at frequencies near 600 GHz. The variation of receiver noise temperature and conversion gain vs DC bias voltages and LO pumping levels are measured. The lowest receiver noise temperature at 610 GHz is about 250 K after correcting the quasi-optical system losses before the HEB mixer. The stability of the receiver is investigated by means of Allan variance time measurements performed with different intermediate frequency bandwidths. Finally, the direct responses of the HEB mixer are obtained by using Fourier Transform Spectrometer (FTS). The experimental results are then analyzed and compared with the predictions according to hot spot model or with the electromagnetic simulation results. A reasonable match between theoretical model and experiment is found.
