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Detectors
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The mid-infrared (MIR) region of the electromagnetic spectrum

stands out for its vast potential across numerous applications.

It boasts rich rotovibrational spectra of various light molecules

(small organic molecules, gases, etc.), making MIR absorption

spectroscopy aninvaluable tool for label-free detection in diverse

fields. Additionally, MIR wavelengths exhibit low scattering by

aerosols, rendering them highly promising for research in free-space

communication. Notably, specific regions within the MIR spectrum

(around 4 pm and 10 um) offer low absorption by atmospheric

gases, facilitating long-distance free-space communication.

The success of MIR applications is rooted in the
availability of the required MIR photonic technolo-
gies. As such, quantum cascade detectors (QCDs)
emerge as a key technology. These photovoltaic
detectors are designed to operate over different
spectral regions of the MIR. What sets them apart
is their ability to function at room temperature
without a bias voltage. Furthermore, they are
characterized by their low noise, which com-
pensates for their relatively lower photoresponse
compared to alternative MIR detectors. This char-
acteristic pushes their specific detectivity above
1 x 10° cm-Hz1/2/W. However, the most interest-
ing feature of QCDs is their exceptional speed,
theoretically exceeding 100 GHz and often ex-
ceeding 20 Ghz at a -3 dB threshold.
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Hamamatsu Photonics is proud to have released the
world’s first commercially available QCD!":23,
marking a significant milestone in MIR technology.

Hamamatsu Photonics' quantum cascade photodetector (QCD) P16309-01.
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Remarkably, this groundbreaking device is one of
the only commercial QCDs operating at room
temperature without necessitating any cooling
mechanism. Its applications include high-speed
detection of gases® and high-speed spectros-
copy® in the MIR region. For example, QCDs can
potentially play a critical role in enabling kinetic
studies of chemical reactions, which often occur at
sub-nanosecond time scales. This capability enables
the development of new chemical processes, im-
pacting various facets of life, from improving energy
yield to reducing emissions and promoting the
adoption of eco-friendly chemicals.

Moreover, the high speed of QCDs paves the way
for realizing free-space communication in the
MIR region. Their small size and hassle-free op-
eration bring them closer to widespread adoption
in large-scale applications such as communica-
tion. Beyond these applications, many more MIR
applications stand to benefit from the impressive
performance parameters and simplified packaging
of QCDs.

For further information, Hamamatsu’'s dedicated
team of engineers is available to answer your queries
at info@hamamatsu.eu.
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