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/The hydroxyl radical (OH) is one of the dominant oxidising specie In the atmosphere and plays a critical role in atmospheric chemistry due to\
its high reactivity with trace polluants. Because of its very short lifetime (£ 1 s) associated with very low atmospheric concentration (~10° OH
radicals/cm3), the development of analytical instrument allowing accurate, interference-free and ultra-high sensitivity in-situ direct
measurement of absolute OH concentration presents a great challenge for atmospheric science and climate change research.

Faraday rotation spectroscopy (FRS) takes effect of the magnetic circular birefringence observed in the vincinity of Zeeman split transitions In
paramagnetic species : when a longitudinal magnetic field i1s applied, the polarization axis of a linearly polarized light is rotated due to
Interaction with the sample. Measurement of this Faraday rotation angle allows for concentration retrieval of the target molecule.

We report on the recent development of a multi-pass enhanced Faraday Rotation Spectrometer for OH radicals measurement. The prototype
Instrument, using a 2.8 um interband cascade laser (ICL) coupled to a multipass-cell with an effective optical absorption path-length of ~7.5 m,
\allowed us to achieve a 1o (SNR=1) detection limit of (LoD) about 5x10” OH/cm3. The LoD using multi-pass cell was improved more than one/

order compared to that using a single-pass cell of 25 cm.

ﬁOH free radicals detection based on Faraday Rotation Spectroscopy (FRS)} ™
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A compact multi-pass enhanced Faraday Rotation Spectrometer for OH radicals
measurement was developed In laboratory. The SNR improvement factor (F) of the FRS
multi-pass Is directly proportional to the number of pass N and to the square root of the
exponentially with N of the mirror reflectivity. A good agreement of F..sureq 2N Feypected
was demonstrated.
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| Further improvement in LoD by using cavity-enhanced FRS approach in
\ order to achieve necessary detection sensitivity for field application. /
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