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DECAMETER-WAVE RADIO OBSERVATIONS OF JUPITER
DURING THE 1977 APPARITION

J.K. Aiexander, M.L. Kaiser, J.R. Thieman' and $.5. vaughan®
P.anetary Magnetospheres Branch
Laboratory for Extraterrestrial Physics

This report precents a catalog of observations of Jupiter's
sporadic decameter wavelength radio emissions obtained with the Goddard
Space Fiight Center Jupiter Monitor Netwerk between June 1977 and
May 1978. The data catalog is a continuation of a series of reports
on results of the NASA Jupiter Monitor Network program. The details
of the observing tecknique and data anelysis procedures are discussed
in earlier catalogs (references 1 thru 4).

The Jupiter Monitor program is designed to utilize a multi-station,
global network of monitoring instruments 1 order to obtain nearly
continuous, synoptic observations of the planet. During the 1977
apparition of Jupiter, data wera collected using the Goddard Space
Flight Ceater station in Greenbelt, MD. and at newly installed facilities
at Orroral Valley (Canberra), Australia and the Nancay Radio Observatory
in France.

Observations were obtained daily at frequencies of 16.7 and 22.2
MHz using five-element Yagi antennas at each end of a two-element

interferometer. During the 1977 apparition, the Goddard and Nancay antennas

+ NAS/NRC Research Associate
* Computer Science Corp., Silver Spring, MD.




£ did not track but remained fixed at a given hour angle on any particular i
9 day. Consequently the maximum possible length of an observing period

¥, ‘ was six hours per day. Automatic tracking of Jupiter for up to 12 hr/day

was possible at Orroral Valley, however, radio frequency interference

k| problems 1imited useful observingperiods to a significantly lower value. '

.‘; A summary of the data collected during the apparition is tabulated .

below., The flux sensiti.ity of the survey is estimated to be
S x 10‘ Jy for Goddard and Nancay and 2 x 10s Jy for Orroral.

FREQUENCY STATION TOTAL AVE. OBS. AVE. oOCC.
OBSERVATIONS PER DAY PROBABILITY
16.7 Miz Goddard 746 hr. 5,0 hr, +257
Nancay 755 4.7 +258
Orroral 350 4.1 127
22,2 Goddard 1332 5.1 069
Nancay 925 5.6 .058
Orroral 1110 1.7 024

Plots of the two~dimension2l emission occurrence probability dis-
tribution as a function of System III (1965) central meridian longitude
(CML III) and departure of lo from superior geocentric conjunction
(¢I0) are given in Figure 1 for 16.7 MHz and in Figure 2 for 22.2 MHz.
The complete data catalog is given in Table 1. Observations at 16.7
MHz are listed first and are followed by a listing of the 22.2 MHz
data. For each day during the 1977 apparition, we list the Universal
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Time (to the nearest 5 min.) of the beginning and end of esach period
during which useful, interference-free observations of Jupiter could
be obtained. The corresponding values of CML III and ¢lo are also
listed for each observation period. For those occasions when Jovian
decametric activity was unambiguously detected during an observing
period, the beginning and end times of the setivity interval are listed
along with the corresponding values of CML III and ¢lo for the event.
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CML-SYSTEM 111(1965)

Smoothed occurrence probability distribution at 16.7 MHz for the 1977

apparition as a tunction of System III (1965) central meridian
longitude and phase of Io. Contours are plotted in 15% in-

crements in occurrence probability beginning at a value of 10X.




S o e i g

e — -

M>>IV O

r
0 8 i20 1680 240 300

CML-SYSTEM 111(1968%)

Fig. 2. Smoothed occurrence probability distribution at 22.2 MHz for the
1976 apparition as a function of System III (1965) central
meridian longitude and phase of Io. Contours are plotted in
152 increments in onccurrence probability beginning at a value

of 10%.
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Table 1.

Catalog of Jupiter observations and activity at 16.7 and
22.2 MHz for the 1977 apparition obtained at Goddard Space
Flight Center, Nancay, France and Orroral Valley, Australia.
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