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It will be notod that, with the exception of tho position 
angles for 30 98 and 30 273, the values of tho polarization 
parameters obtained by us and by Gardner and Whiteoak 
agree to within tho errors quoted by both sets of observers. 
However, comparison of the nine polarized sources in 
common with Davies and Verschuur reveals only a single 
case, that of Taurus A, in which reasonable agreement 
can be claimed. The possibility existed that tho discrepan
cies could be explained by a differential F a raday rotation 
effect within tho band-width of our receiver. Consequently 
in January 1963 we modified our receiver to reject one 
side-band, and reduced the band-width to - 700 kc/s. 
Using Orion A, Cygnus A, and Cassiopeia A as calibrators, 
the following six sources were observed : 30 84 (NGO 
1275), 30 123, 30 196, 30 295, 30 348 (Hercules A), and 
30 353. The record for 30 84 was unexpectedly noisy and 
therefore inconclusive . In none of the other cases was a 
significant change from our previous results detected. 

In view of the largo discrepancies noted here, we feel 
that tho conclusions drawn by Davies and Verschuur, 
based on their observations and those of other observers 
a t other frequencies, should be viewed with considerable 
caution. While it is very probable that a correlation 
exists between the polarization parameters of radio 
sources and their other physical parameters, it can by no 
moans be assumed to have boon established. 
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RADIOPHYSICS 

Decametric Radio Emissions of Jupiter 
IT has recently been proposed that the very-low

frequency radiations from the Earth's exosphere and the 
decametric wave-length radiations from Jupiter both 
result from cyclotron emission by bunches of electrons 
travelling through their respective exospheres1 •2 • There 
are sufficient experimental results available to support 
strongly this hypothesis of the very-low-frequency 
radiation and hence by implication the validity of the 
cyclotron process in an exospheric situation. 

Applied to .Jupiter, the theory shows that the radiation 
is limited to a cone surrounding the magnetic field direction 
at tho point of omission and predicts that its intensity 
m ay vary cyclically with rotation of the planet if the 
magnetic dipole axis is inclined to the rotation-axis. 
If the probability that bunches of electrons occur in all 
longitudes is uniform and the magnetic field is r egular 
then the variation is sinusoidal with two maxima per 
rotation. As the wave-frequency is increased the radia
tion is cut off geometrically from the direction of the 
Earth first at the rotational minima and then completely. 

If the occurrence probability is not uniform or the 
magnetic field is irregular the total power received may 
show an asymmetric variation with rotation. 

Most of the published observations of the occurrence of 
bursts for frequencies near 20 Mc/s do show such asym
metry with a single pronounced peak in the vicinity of 
270° longitude system III"·•. On the other hand, recent 
observations at 4·8 Mc/s5 have shown almost uniform 
probability of occurrence combined with a quasi-sinusoidal 
variation in the intensity with rotation. 

To test the cyclotron hypothesis it is clearly necessary 
to eliminate so far as possible effects due to variations 
in the probability of occurrence, and to investigate the 
change in the mean intensity of the bursts with rotation. 

Here a comparison is made between observations of 
Jupiter at 4·8 Mc/s and 19 Mc/s during 1961 and 1962 at 
Hobart. The equipments were similar phase switching 
interferometers with post-detection integration of 3 min. 
Fig. 1 shows the variation in the number of observations 
for different longitude intervals, the total power received, 
and the m ean power (longitude system III). 
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Fig. 1. Comparison between the occurrence and power of ;ruplter 
radiation at 4·8 Mc/s and 19 Mc/s. The most likely longitudes of the 
magnetic poles which would ~ive agreement with the mean power 

curves are 010 and 100° (system III) 

It can be seen that at 19 Mc/s the pronounced peak 
in the received power for longitudes near 270° is due 
largely to tho greater number of occurrences. When 
this is taken into account three almost equal maxima 
appear, two of which agree with those at 4·8 Me/s. These 
two maxima are consistent with the cyclotron hypothesis 
as. is the greater depth of the minimum of the received 
power at 20 Mc/s compared with 4·8 Mc/s for longitudes 
near 90°. However, on this hypothesis the remaining 
maximum in the mean power near 270° longitude is an 
anomaly, to explain which additional assumptions would 
be needed. The most obvious one would be a correspond
ing anomaly in the configuration of tho magnetic field at a 
low level in the exosphere. With an assumed polar field 
of 15 gauss, for example, such a magnetic field anomaly 
would need to extend only for several thousand kilo
metres above the planet. The more regular behaviour at 
lower frequencies would then result from the closer 
approximation of the field to that of a dipole at, greater 
distances. 

More observations are needed at all frequencies to resolve 
these difficulties, and in particular it would appear that 
observations at frequencies lower than about 10 Mc/s 
would be simpler to interpret. In addition, publication 
of the variation of the average power of bursts with 
rotation is likely to be more useful than giving their 
probability of occurrence only. 
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