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OBSERVATION OF THE J = 5*6 ROTATIONAL SPECTRUM OF
Nq3 IN JUPITER, AND ITS COMPARISON WITH r\;LJZYTlO\

FRO!M MODEL ATY OSPHERES

L. Greenberg, R. Mclaved L. Stoller, and C.H. Townes
University of Califernia, Berkeley

The Fabry-Perot interfercmeter system describzs by Brendshaft
et al (1975) has been used to examine the J = 5% pure rotetional line
of NH3 at about 84 microns wave Pnth in the atmosghere of Jupiter.

The system was mounted on the 91 am. telescopﬂ in the Gerard P. Kuiper
Airborne Observatory and the observation made on FeDruu:y 24, 1976.

The resulting abscrption iine shows no evidence of an emission
core. Figure 1 shows the spectrum between 82.5p and 88y after division
by a standard spectrum.to remove varlatlons i Lnstrumental responsivity
with wavelength. The spectrum of Jupiter resulted from ten twenty-
second scans between about 8lu and 92y, with beam switching and with J
beams interchanged on ilterna e scans to cancel beam imbalance. The

vertical column of water vapor corresponded to about 10 microns of

.condensed water, which gave prominent absorption lines in the spectrum.

However, that part of *the spectrum shown in figure 1 is not significantly
distorted by HZO absorption lines. Resolution of the interferometer
S -1
was approximately 1.5 cm.
While the spectrum of Jupiter represented cnly about 3 minutes of
observation, it was divided by the spectrum of cust in the Kleirman-Low

nebula of Orion which rezulted from 20 minutes =I sirdlar observation
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(taken for another purpose), since the Moon was not available as a
standard. The KL spectrum shows no substantial features in this
immediate region, and the different températupes of M%ZIand Jupiter
do not result in anywimportant distortion of the resulting divided
spectrum. . ’ |

The spectrum of Jupiter in the séme region has been calculatéd
for various theoretical atmospheres, with pressure-temperature relations
indicated in figure 2. NH3 pressure was assumed to be at the saturation
value below the temperature inversion in each atmosphere, and to corre-
spond to a constant mixture above the temperature inversion. Absorption
and emission of both HQ anvaHgiwere'included in thé calculations, which
yielded the theoretical spectra shown in figure 1 for éomj“rison with
the experimental result.

It is clear that no emission core was seen at this resolution in
the Jovian spectrum, in agreement with the two différent atmospheric

' . . g |
models which have an inversion temperature as low as about LIOK e
|

other two models, having somewhat higher inversion temperatures, show
emission cores which disagree with experimental results. Wide varia-
tions in temperature gradienfs otherwise make only rather minor varia-
tions in the results. Thus, the primary conclusion is that there is

very little NH, above the inversion point. Dissociation of NH, by

3

ultraviolet radiation may play some role in making the NHgyabundance

low above the tropopause, but very probably an inversicon temperature
‘below 115K, as in the atmospheres of Wallace et al (1974) and of
Lacy et al (1975) is primarily responsible for the low N, abundance

observed above the inversion point.
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We are grateful to J. Titus for carrying out much of the data

reduction and to A. Betz for assistance with egquizment and observations.
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Figure 1.

Figure 2.

FIGURE CAPTIONS

The spectrum of Jupiter in the region of the J = 56 rotational
line of NH3' The NH3 line, which is complex, is centered at
approximately 84 microns. Spectra calculated irom four atmbs-
pheric models are cémpared with the observations. The Jagged
nature of these calculated spectra is in part beciuse ¢alcu-
Jations were made at discrete and coursely separated wave-
lengths.

Four atmospheric models used for calculation of the theoret-

ically.expected spectrum of Jupiter between 82.5p and 88u.
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