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Ultrathin superconducting NbN film structure

NbN on 3CSIC buffer Iayer on Si substrate (HREM)
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3, (3GSIC) =4.36A
aO(NbN) =4.39A
I Thickness is 3.5 4.1 nm
. Not really flat surface

. ' The NbN on Siis
NoNf polycrystalline.

J-R. Gao, G. Gol'tsman, B.Voronat, al, APL (2007)



SEM micrographs of the central area of HEB mixer chip
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Herschel Space Observatory launched, May 2009
HEB mixers in Bands 6 and 7 of the HIFI instrument: 1.41 THZ 1.91 THz
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HIFI Spectrum of Water and © ESA, HEXOS and the HIFI consortium
Organics in the Orion Nebula E. Bergin



HEB mixers in radio astronomy:
now and future

— HERSCHEL
sLaunched in 2009
»3.5 -m diameter space telescope Millimetron
AHEB for 1.41 11.91 THz 10 -m diameter space telescope

HEB for 1 -6THz heterodyne receiver

The GBW of the HEB -based HIFI receiver
does not exceed 4 GHz.

Need more for future heterodyne
missions 1 8 GHz and more




From waveguide mixer cnip to practical receiver
3 upto 1.5 THz and astronomical observations ;f

e Chilefrom an altitude of 5525 meters A%

Superconducting waveguide hot -
electron bolometer (HEB) mixer at
1.5 THz frequency

The Receiver Lab Telescope of the
Harvard -Smithsonian Center for
Astrophysics Is the first ground -based
radio telescope designed for operation at
The 1.5 THz chip's sizes are 72 um wide, frequencies above 1 THz.

1100 um long and 18 um thick Observations since 2002 from an altitude
of 5525 meters in Chile at 0.8 -1.5THz



