Optimizing a mid-infrared Cavity Ring Down Spectroscopy on a RF Silane
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Aim of the project:
> Study dust formation in Ar-SiH, plasmas with CRDS
»Define the collective behaviour of a dust cloud

»Prepare micro-gravity experiments for ISS*

*International Space Station

Cavity figures:

» Effective absorption path length: 350 m
» Cavity beam waist: 1.72 mm

»Spot size on the cavity mirrors: 2.4 mm
»Free Spectral range :150 MHz
»Fundamental mode FWHM: 100 kHz

Set-up:

»Helium cooled infrared laser diode (wide tuning range,
narrow line width; 01 mW power)

»Plano-concave ZnSe cavity mirrors (R>99.7 %, radius of
curvature 1 m) flushed with AR

»>LN, cooled InSb photodiode detector (1 mm? active area)

»210 Liter vacuum chamber (p,,,2.74 x 10 mbar)

Problems encountered with the optics and
the laser:

»High diffraction angle at the laser output
»Bad quality of the laser beam at far field
»Monochromator performances

»Low intensity of the beam sent in the cavity

Status of the experiments:

»Plasma chamber ready to operate; Ar and N,
plasma already ignited.

»Laser beam sent through étalon and CO reference
cell. Laser still needs to be aligned with cavity.

o . . CRDS and infrared detection principle:
Optimizing the optics and the laser beam quality:
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