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Fig. 10. Allan deviation plot in mV of the QEPAS sensor signal operating in pure AM with /f
detection (red line) and in pure WM with 2f detection (black line) as a function of lock-in
integration time.

8. Conclusions

In this manuscript, we investigated the potential of a novel QCL structure, composed of three
different sections, for gas sensing applications. The structure of the QCL was designed in
order to allow modulation of the laser wavelength while the optical power remains constant
and, conversely, modulation of the optical power while the wavelength remains fixed. These
unique characteristics allow the achievement of both pure amplitude and pure wavelength
modulation operating conditions for the realized QEPAS sensor targeting N,O detection.
With pure amplitude modulation and /f-detection, we recovered the Lorentzian absorption
line-shape of the selected N,O absorption line and measured its full-width-half-maximum
value. With pure wavelength modulation and 2f-detection, the residual amplitude modulation
contribution was removed and a pure second derivative line-shape of the absorption line was
recorded. Finally, an Allan variance analysis of the QEPAS signal shows that a pure AM
configuration with /f-detection is advantageous in terms of signal-to-noise ratio with respect
to pure WM with 2f-detection.
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