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2-2  2THz Hot Electron Bolometer Mixer Using Magnetic Material
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The superconducting hot electron bolometer mixer (HEBM) has a structure in which two metal
electrodes are connected by a thin superconducting strip, and it shows extremely low noise opera-
tion in the frequency range over 1.5 THz. We have proposed a new HEBM structure (Ni-HEBM)
using a magnetic thin film to achieve a wider intermediate frequency (IF) bandwidth. By adopting
Au/Ni electrodes, the superconductivity of the niobium nitride (NbN) thin film under the electrodes
can be suppressed by the magnetization of Ni, and the NbN film becomes superconducting state
only at a limited area around a 0.1-um-long bridge between the two electrodes. The resulting IF
bandwidth was improved to about 6.9 GHz, which is much better than 3 GHz in our conventional
phonon-cooling HEBM. The fabricated Ni-HEBM also showed an excellent low noise temperature
of about 570 K (DSB) at 2 THz after correcting optical losses.
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