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Abstract— We propose an NbN phonon-cooled hot-electron bolometer mixer with additional cooling through diffusion of hot electrons into the contact pads. Feasibility of the additional energy relaxation mechanism was achieved through a change in the fabrication process from the conventional ex situ route to an in situ one, thereby ensuring good quality of the interface between the superconducting film and the gold contact pads. The existence of additional diffusion cooling is made unambiguous by the dependence of the gain bandwidth on the length of the mixing element. The largest measured value of the gain bandwidth is 6.5 GHz. The lowest uncorrected noise temperature offered by the HEB receiver at a local oscillator frequency of 2.5 THz is 750 K.
