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Introduction 
 
 

 

 
 
 

Characterization of the flow 
 
 
 
 

 

 

 
 
 
 
 
 

OUT-OF-EQUILIBRIUM HYPERSONIC JET SPECTROSCOPY 
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Design of small dimensional de Laval nozzle 

 
 
 
 
 

Performance 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Discussion: 
 simplified rotational structure of the hypersonic spectrum (1.5 µm range) 
 without depopulating the highly excited vibrational energy levels whose 

analysis is really challenging under equilibrium conditions 
 in progress: implementation of a planar nozzle  

Cavity Ring-Down Spectroscopy 
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Fig.6: CRD Spectrum of methane 

Experimental setup 
 
 
 
 
 

 
Fig.2:  High-enthalpy source 

Fig.1: Out-of equilibrium spectroscopy 
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The reduced Doppler 
broadening facilitates the 
identification of the 
isolated spectral lines. 
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Fig.5: Scheme of the 2D Pitot probe1 


