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Terahertz spectroscopy and quantum sensing

Most spectroscopy setups working in the terahertz frequency range are based on time-domain
spectroscopy requiring ultrafast lasers and suitable delay units. After a short introduction into
industrial terahertz applications, | will demonstrate that for terahertz spectroscopy neither
ultrashort lasers nor terahertz emitters and detectors are in principle necessary: Terahertz sensing
with nonlinear interferometers [1] is based on spontaneous parametric down-conversion (SPDC)
and the concept of induced coherence without induced emission [2]. Visible pump photons from a
continuous wave laser are converted via SPDC into a biphoton state. One of the two photons is in
the terahertz spectral region the other one ideally in the visible spectral region. Each photon travels
in one arm of the interferometer. The sample under investigation is placed in the arm in which the
terahertz photon propagates. Interaction with the sample is transferred to the visible photon, which
is detected with conventional silicon-technology based detectors. [1,3,4].

I will close with an outlook how to transfer this quantum approach to classical non-linear optics to
reach industry compatible measurement times [5].
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