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ABSTRACT
Absorption spectra of several gases are compared with spectra of Jupiter over the wavelength interval 9000-10,100A.

The absorption features in the Jovian spectra are identified and include a new band system of ammonia. Upper limits on the
abundances of CH3NH.,, C,H4, C2HC, SiH4, CH3D, and HD are determined, and a limiting value for the ratio D/H in the
Jovian atmosphere is derived.

1. Introduction

The region of the Jovian spectrum which is thesubject of this investigation is of particular inter
est for two reasons. First, it has not been thoroughly
studied in the past and contains a number of absorp
tion features which have not been positively identi
fied. Second, there is the possibility of detecting
gases which may be expected to be present in the
Jovian atmosphere in addition to the well-known
constituents since some of these gases have relatively
strong absorptions in this wavelength interval. Bard-
well and Herzberg (1953), in discussing the pos
sibility of detecting SiH4 and CH3D in the atmos
pheres of the outer planets, gave a brief list of
absorption bands occurring in this region of the
Jovian spectrum which they had compiled from the
work of several observers. They noted that Vedder
and Mecke (1933) had reported a strong absorption
due to methane at 9706A from a laboratory investi
gation of this gas and concluded that methane was
responsible for the band at 9700A which had been
observed in the spectrum of Jupiter. The identifica
tion of the other absorption features was secondary
to these authors' purpose and consequently was not
pursued. In the present paper, recently obtained
laboratory spectra of several gases are compared
with spectra of Jupiter taken by Dr. G. P. Kuiper at
the McDonald Observatory in 1954 and 1955. These
spectra are of a higher quality than those published
previously, and permit a detailed identification of the
various absorptions occurring in this region, as well

as provide a means for setting upper limits on the
abundances of certain gases considered to be prob
able constituents of the Jovian atmosphere.

2. Equipment and Experimental Procedure
Absorption spectra of the gases investigated were

obtained with the help of a two-meter multiple path
absorption tube on loan from the National Research
Council of Canada through the courtesy of Dr. G.
Herzberg. The design of this type of apparatus has
been described elsewhere (Herzberg, 1952); its
great advantage lies in the possibility of obtaining
long optical paths in a relatively small space. With
this particular tube a total path length of 80 meters
is attainable. It is also possible to vary the pressure
and temperature of the gas in the tube so that a wide
variety of physical conditions can be reproduced. In
the present investigation the tube was allowed to
remain at room temperature at all times, and except
for methane (which required a pressure of 5 atm
to match the Jovian amount) all gases were studied
at atmospheric pressure. A simple tungsten-filament
lamp served as a light source.

The spectra were produced by a Bausch and
Lomb 1.5-meter spectrograph, using a grating blazed
at 7000A with a dispersion of 20 A/mm in the
region of interest. A plate holder designed by Dr. A.
B. Meinel has been substituted for the film holder
supplied with the spectrograph, permitting the use
of thin plates curved to fit the focal surface of the
grating. A list of the plates obtained for this study
is given in Table 1.
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