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— Practical applications for High frequency, high — Epitaxial NbN film and NbN/AIN/NbN juncti
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/ NbN nanowire with 5nm thickness and 100nm width
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Cross-sectional TEM micrograph Cross-sectional S
of the NbN thin film deposited Wwith a 2-nm thick AIN barrier. (Left) Bright-field image of

on MgO substrates. (100) surface, and (Right) annular-dark-field image of (110).
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Mattis-Bardeen (MB) theory with arbitrary electron scattering Switch Box 6- /
time 7z explains the measured conductivity at 5.5 K, but not ' AW ‘2‘ o
enough at 12 K. Introducing an imaginary energy gap into the cridge dower | —“"‘“" 2 0 —
gap energy (4=4,+i4,), a good agreement was obtained (red > e 2.
line In the right figure), where A4, = 1.42 meV, 4, = 0.107 meV. - ::;/‘

Calculation: poox(DC) = 1/op=69.1 uQcm, T, = 14 K, 24(0) = 4.96 meV,
7. = 15 fs (5.5 K), 7 fs (12 K)
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where G, Is the normal-state conductance of the junction Further investigation is needed to understand a root cause of
and N(E) = Re{E/[E? — 42]1/2} : the density of state. the Intrinsic gap broadening at low temperatures.
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