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Development of Terahertz Heterodyne Receiver with Quantum Cascade Laser
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THz region is an important frequency band to push further ahead with the astronomical and atmospheric research. OH i
one of the most important radicals in atmospheric chemistry because it is a strong oxidant linked to the destructive processes
various atmospheric molecules. However, remote measuring methods of the OH radical have not been fully established, due
its short lifetime and low abundance, resulting in an insufficient understanding picHE@mistry. OH has transition lines at 1.8
THz band. 1-10 THz region is an unexplored frequency band in heterodyne sensing technology fields because a convention
niobium-based SIS mixer device cannot function due to superconducting Cooper pair breakdown by photon absorption in th
THz band. To overcome these obstacles, we are developing an alternative THz-band heterodyne device known as a hot electr
bolometer mixer (HEBM), in collaboration with the University of Tokyo.

In heterodyne measurement emission lines from atmospheric minor constituents of stratosphere and mesosphere are obser
with high frequency resolution (df/f=1¢). In addition, the weak emission line is observable without any background sources
like the sun. In this system, the incident signals from observing targets are mixed with the reference signal from a local oscillato
(LO) at a mixer. The intermediate frequency signal down-converted by the mixer is amplified, and then analyzed spectrally. In
case of THz band practical (compact and stable) THz continuous wave (cw) oscillator as well as super low-noise mixer device
has not been sufficiently explored. Therefore, we have embarked on the development of 1-2 THz band cw quantum-cascade las
(QCL) under the collaboration with the National Institute of Information and Communications Technology of Japan.
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