





as well as astronomical ideas concerning Jupiter. A detailed survey of
the research done to date including some of the hypotheses formulated by
previous workers is presented in Chapter IT.

Chapter III deals with the apparatuc used in this research. Two
similar sets of apparatus were used. The aerials were folded dipoles.
The signals were fed to the receiver, an R 206, via a 300 ohm impedance
line, To increase the gain an extra I-F. stage was included., This gave
a gain of better than a 120 dB., To match the signals into the recorder a-
oathode follower was used.

The operating procedure appears in the fourth chapter. The results
obtained are discussed and tabulated =t the eni of the chapter. They
agree with the findings made by previousz workers, within the experimental
limit, - Histograms of the occurrence probability versus the revised
System III coordinates are presented for each frequency and compared
to previous ones.

The final chapter contains the author's interpretaetion of the
observed effects, A model based on a radiztion analogous to the Serenkov
effect is found to be not inconsistent with the available data, Ending

the chapter suggestions for further research are made.



-2 5

Except where it is clear from the text that I am describing
the work of others, or where it is obvious that I am making
a survey of existing lmowledge about Jupiter's radio noise,

the work described in this thesls is my own.
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In astronomy, longitudes on a planet are referred to an
arbitrary, standard, sero meridian, On Earth this meridian passes
through the position once occupied by the central web of the old
Transit Cirele at the Royal Observatory, Greenwich, But on Jupiter
no solid surface is visible and it is impossible to choose a standard
meridian that can be defined by the everchanging configurations of
the clouds in the planet's atmosphere. From observations of these
clouds astronomers have inferred that the solid bedy of Jupiter
rotates on its axis in just under ten hours and the only convenient
way of selecting a standard meridian is to choose more or less
arbitrarily one that rotates in space about the " anet's axis in
approximately this period. So long as the pericd is convenilent
and strictly uniform, its exact value is immaterial.

Early observers of Jupiter, e.g. Cassini (1690), discovered
that rotation periods derived from markings near the equator were
in general about five minutes shorter than those given by the
features in temperate and polar latitudes., This difference is
great enough to render the use of a single zero meridian quite
unsuitable as a reference plane for both regions., Two standard
meridians, which with their rewpective rotation periods are known
as System I and System II, are therefore employed, all spots lying
within about 10° of the equator being referred to System I and the
majority of those beyond these limits to System II. The rotation

periods of the stendard meridians are in System I 9h50m30?003 and















The last type is the one that we shall investigate in this
discussion. MNore details of the work done to date by other
experimenters, as well as our own contribution will be given in

later chapters
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method is to beat a frequency of 4,465 Me/s (= 4 Mce/s + I.F.
frequency) with a frequency swept by a saw tooth wave from
slightly below 4 Mc/s to a little above at a certain repetition
rate, and to display the resulting beat frequency, after it has
passed through the set on test, on an oscilloscope sereen, the
sweep belng provided by the same saw tooth wave. Thus the whole
pass band is displayed on the screen.

Next the R.F, section was tuned., First the coils in each
band of the oscillator were tuned so that the frequency shown on
the scale was the same as the frequency of reception. This was
done by feeding an R.F. signal of known frequency into the aerial
input of the R 206 and alternately adjusting the inductance coil
and the capacitor at the lowest and highest frequency of the band
until the getting of the dial correctly indicated the frequency of
reception,

Similarly the first and second R.F. stages were tuned by
alternately adjusting the inductance coils and capacitors to
give an equal and maximum gain over the whole band,

With the apparatus properly tuned an input Voltage of 0.3V
wos necessary to give full scale deflection on the recorder, only
one of the two extre I,F. stages being used. This means a total

gain of better than 120 4B.














































































and multiples therecf. They proposed that some kind of unspecified
impulse accelerates and bunches a group of electrons in the
geomagnetic field, The bunch of electrons moves to the atmosphere
and the electrons in the loss cone escape, producing one very sharp
X-ray burst. The electrons that were not ln the loss cone remaln
trapped and may oscillate as a bunch, with a characterietic bounce
period of 0.8 seconds along 2 line of magnetic flux, backwards and
forwards from the north toc the south pole, radiating every time
some electrons reach the loss cone.,

In the case of the Jovian emission the radlation could be
produced by protons bouncing back and forth between Jupiter's
north and south pole and radiating everytime some protons are

dumped in a magnetic anomaly,

¢c) The right handed elliptical polarization.

The proton when it is in a magneti- field gyrates around a line
of magnetic flux, If during this gyration electromagnetic radiation
is given off, it will be found to he elliptically polarized, From
the fact that most of the rediation received is right handed
polarized the most likely conclusion that can be drawn is that the

sources of radiation are located on one magnetic hemisphere only.

d) Pulses of the order of a milli second.

If a proton on gyrating around a line of magnetic flux gives

off electromagnetic radiation analogous to Serenkov radiation, it















if the model is successful. So far it seems to have fitted all
the data that was available to the Author, but any new fact that
might be discovered could disprove it or might provae i%.

Who knows!
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The protons that arrive at Jupiter could, on being dumped,
ionize the Jovian atmosphere. The dumping would also effect the
magnetic field and the strength would vary. Such 2 change would
set up an electric field, When the potential is high enough a
discharge could take place, which could provide the energy for
the chemical process, How far this process is applicable is
doubtful, since such changes do occur in the Earth atmosphere due
to dumping from the van Allen belts and there are, as far ag the
Author is aware, no considerable electric field changes.

Radio Moscow reported recently, that reflection measurements
of radio waves bounced off Jupiter carried out by Russian radio-
astronomers indicated, 2 van Allen belt type of radiation shell
around the planet, A closer study of possible similarities between
the terrestrial and the Jovian belts might be very fruitful.

The most urgent need at the moment seems to be polarization
measurements at fixed frequencies over a fairly large range of
frequencies. Comparison of the states and changes of states of
polarization might give some indication as te the process that causes
this radiation. BSwept frequency investigations should be carried
out at the same time to show how the Jovian bursts build up and

how they are distributed.
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GLOSSARY OF ASTRONOMICATL TERMS.

AFPPARITION:

CONJUNCTION:

ECLIPTIC:

OPPOSITION:

The interval between successive conjunctioms of a
planet with the Sun during which the planet is

favourably placed for observations.

The configuration of Earth, Sun and Planet, when

the three lie most nearly in a straight line with

the Earth at one extremity. If the planet is between
the Sun and the Earth, the planet is said to¢ be in
inferior conjunction; if beyond the Sun, in superior
conjunction, Only superior conjunction of Jupiter
can occur, since it is always farther away from the
sun than the Earth and can therefore not come between
the Sun and the Larth. Any two celestial objects

are said to be in conjunction when, as seen from the
Earth their right ascensions, measured on the ecliptie,

are identical.

The plane of the Earth's orbit around the Sun; also
the apparent path among the stars followed accurately

by the Sun and approximately by the planets,

The configuration of Earth, Sun and Planet, when
the three lie most nearly in a straight line with

the Earth in the middle, When a planet is in
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