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Introduction:  Detailed spectroscopic data from 

laboratory studies, such as; accurate transition frequen-

cies, intensities, broadening coefficients, and collision-

al rates are essential for the proper characterization of 

the physics, chemistry, and dynamics of terrestrial at-

mospheres. A strong effort is in place in the JPL Mo-

lecular Spectroscopy Group to provide fundamental 

knowledge to support ground-, aircraft-, and space-

based atmospheric spectroscopy. We present a synop-

sis of the high-resolution laboratory spectroscopy of 

atmospheric molecules at JPL, highlighting benchmark 

studies that span wavelengths from the radio to the 

optical. The systems under study include molecules 

that are exist in all the terrestrial planetary atmospheres 

(CH4 [1], CO2, [2,3] and H2O [4]) as well as those 

searched for in exoplanets (O2 [5] and NH3 [6]).   
Comprehensive spectroscopic characterization of 

atmospheric molecules in multiple wavelength regions 

and under a variety of conditions is of growing im-

portance.  This laboratory has developed techniques 

that utilize coolable absorption chambers, long path 

(multipass) optical systems, reaction chambers and/or 

plasma systems.   These have enabled efficient meas-

urements of extremely weak spectra [1,5], emission 

spectra [6] as well as measurements in realistic envi-

ronments containing foreign broadening gases at rele-

vant temperatures [3,4]. 

Figure Caption:  The Bruker 125HR has provides 

coverage from the millimeter wavelengths to the UV. 

 
 

 

 

 

 

Figure Caption:  Active chemical systems contain-

ing radicals and ions are routinely probed with THz 

spectroscopy. 
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Additional Information:  Please allow this poster 

to be co-located with the other poster to be presented 

by Brian Drouin entitled “COLLISIONAL COOLING 

APPARATUS FOR STUDYING COLD ATMOSPHERES”. 
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