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1.	 SUMMARY

This report deals with the work performed on "Lower Atmospheric Compo-

sition of Jupiter From Voyager Infrared Measurements" at Drexel University 9
a

under the Grant NAG 5-208. 	 The Voyager infrared spectroscopy experimF-at

employed a Michelson interferometer (IRAS) to measure thermal emission

s pectrum of the Jovian atmosphere from 180-2300 cm -1	(55-4 um) with an

-1 .apodized spectral resolution of 4.3 cmThe ob:wi-ved spectrum exhibits

spectral	 features of H 2 , CH 
41 

C 2H6 ,	 NH 3 ,	 H 2 O, !;ell,+ and CH 3D.	 During the

course of this investigation, analytical	 programs were developed for radia-

tive transfer calculations and for retrieval of lower atmospheric composi-

tion of Jupiter from	 he observed infrared spectrum.	 The program models

developed are based line by line transmittance calculations with appropri-

ate convolution of the instrument 	 function.	 The	 inversion scheme employed
j

}

an approaca similar to that of Smith.	 The constituwnt	 inversion programs

were evaluated for 	 :ccuracy by analyzing synthetic data for retrievals of

NH 3 profiles.	 The inversion programs were emploved for retrieval of NH3

profiles from the Voya ger infrared data with results generally in agree-

ment with the accepted values.

2.	 OBJECTIVES ACHIEVED

During the period funded by this grant,	 the lullowing specific objec-

tives were achieved.

i)	 Analytical	 programs	 for radiative transfer ualculations and 	 inversion

of Jovian	 infrared spectra were developed 	 foi-	 retrieval	 of	 the lower

atmospheric vertical constituent profiles. 	 The retrieval technique
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is based on formal inversion theory and empl()ys line by line trans-

mittance ca.Lculations.

ii) Weighting functions suitable for inversion of NH 3 profiles were found

in three spectral regions of 200 cm -1 , 1000 cm-1 and 1800 cm -1 . The

peaks of these weighting functions s pan the atmosphere from 0.2 - 5.0

bar levels.

iii) Inversions of synthetic data were carried out to evaluate the accuracy

with which gas constituent profiles may be retrieved. Retrieval ac-

curacies for NH 3 profiles were found to be ill Ole range of % 10 - 207.

iv) The programs develep^d for constituent inversions were employed for

retrieval of NH 3 from the observed infrared data by Voyager. The

retrieved profiles were found to be in agreement with the accepted

values.

3.	 CONCLUSIONS

The radiative transfer and inversion programs developed during the

coarse of this investigation may be employed for retrieval of constituent

profiles of the lower Jovian atmosphere from the observed HAS data with

high accuracy. Retrieval of altitude profiles of Nil  and PH 3 for the North

Equatorini is expected to provide good results. For eases with spectral

features with SNRs < 10, the inver!.Jons will prol,.ibly be restricted to

total column densities only. The variation in the concentration ..f the

volatile gases (NH 3 ,' H20) and the reactive gases (Pil 3 ) for the Jovian

features such as belts, zones, brown barges, Crear Red Spot etc., may be

t

studied.
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