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any bidders will appear someone will have to figure out 
how many pieces of iron and how long and how big, where 
the holes go, plus provide an index of how the puzzle goes 
together. 

Observations here are about finished for this year.
The ionosphere critical frequencies are rising fast and 
the celestial1sources have moved forward to early evening 
so they are nearly out of range. Now Ellis and I have to 
collect our thoughts and try to understand what has been 
caught. We intend to send a short paper to the radio 
astronomy conference at Manchester late in August and 
write a synopsis for Nature. 

An electromagnetic wave may have right hand or left 
hand circular polarization corresponding to the ordinary
and extraordinary ray in the southern hemisphere. The 
direction of travel may be dominantly across or parallel 
to the earth's magnetic field corresponding to transverse 
or longitudinal propagation. Thus there are four possible
modes: Ordinary Transverse 0, Extraordinary Transverse X, 
Ordinary Longitudinal Z and Extraordinary Longitudinal L 
modes. Each of these modes may traverse the entire 
ionosphere if proper conditions exist. The 0 hole is the 
one all our success has been had with. It forms a thin 
slit along the magnetic meridian which opens each evening
and closes at dawn. The Z hole is the small hole about 
a degree in diameter I referred to in a previous letter. 
Presently the most suitable frequencies fall in the 
broadcast band at night, so no results have been secured. 
The X hole is a rather wide ellipse perpendicular to the­
magnetic meridian. It depends upon ionosphere critical 
frequencies and strength of the earth's field. Not much 
has been done on this. However, the necessary conditions 
have been observed on old ionosphere records so it does 
exist. The L hole is a rather larger round hole probably
existent down to very low frequencies where the earth1s 
field is strong and nearly vertical. Fortunately, it is 
independent of critical frequencies, so it is not 
affected by the solar activity cycle. We have a few 
measurements but rather inconclusive as our antennas are 
too poor. 

The solar activity cycle appears to be starting to 
rise, so the auspicious.circumstances of the past few 
months may not be repeated for several years. However, 
the L mode is independent of solar activity, so it seems 
a suitable subject to continue these studies upon.
Presently, I am investigating the possibility of getting 
very much larger antennas set up at Seven Mile Beach. 
If this can be done in time, I expect to return here next 
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year for additional studies. The OJ X and Z holes will 
continue to be present. HoweverJ with a rising period of 
critica1s it is unwise to start building anything because 
by the time the installation is completed the ionosphere
conditions may be such as to make the installation 
inoperative. These holes can best be studied on a large
scale during a period of decreasing solar activity.
Thus it is well to pass them up for the next few years. 

Enclosed is a financial statement. The'second item 
is a reasonable estimate of part of my expenses. Living
is not so cheap here as in Hawaii. If possib1e J I would 
appreciate an additional $3J500J which should be ample 
funds to continue this year and perhaps provide a down 
payment on a more elaborate installation at Seven Mile 
Beach. 

Word has arrived here about the small artificial moon 
project. I will be much interested to learn what the 
trajectory is near the equator as I have a hunch there 
is much more atmosphere out there than is commonly
supposed. Enclosed are a few more reprints on this 
subject in case you wish to pass them around. Incident­
a1lYJ it must have been a good one as I received several 
requests from Europe for copies. 

A note in August provides an interesting sidelight: 

I forgot to say a few things about the money. The 
first sum was sent direct to the bank. This turned out 
to be a bit of a tactical error due to inexperience. 

Now that I've had a chance to find out how things are J
I would suggest that the check be drawn to me. I will 
then be able to negotiate it at a marked advantage to 
both of us. I find that only fools deposit dollars in 
banks .. Many other eager customers are available 
including the CSIRO itself! 

A couple of paragraphs from a letter in September forecast the 

developments: 

During the past couple of weeks I have gotten some 
positive results at 500kc (600 meters). This energy seems 
to be arriving via the"extraordinary longitudinal mode 
which I have rechristened the Y mode as it is rather 
similar to the Z mode in operation. Now with the Y hole 
a proved thing these celestial radiations may be traced 
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down much farther in frequency. The lower frequency limit 
is unknown as there is no theory on this matter. Appar­
ently the only limitation at present is the size of the 
antenna structures which may be constructed. 

At these low frequencies the antenna height should 
be several hundred feet and lengths of a couple of 
thousand feet~ Consequently it is not economically
feasible to erect suitable man-made supports. However, 
this country abounds with hills and valleys. Thus, as 
next year's experiment I intend to swing some light
cables across sUitable ridges about a half-mile apart.
Most of my present electronic apparatus may be used with 
some modifications. 

Reber was persuaded to return here again at the end of 1955, 

writing as follows in November: 

Monday I start on the long trip back to America. 
I have paid my respects to the Chancellor of the 
University and I will stop for a couple of days in 
Canberra to visit the Commonwealth Astronomer and thank 
him for hi.s cooperation. The past year has been ver:i 
successful and two good papers on the results have been 
written. One entitled IICelestial Radio Waves Near One 
Megacycle II has been sent to the Australian Journal of 
Physics. The other enti;;led IIWorld Wide Spread F l

' has 
been sent to the Journal of Geophysical Research. Both 
have been accepted for publication. 

All in all, the arrangement here has been very
satisfactory except for the unending irritation related 
to matters of supply, even down to getting two dozen 
sheets of semi-log graph paper. The economic situation 
here is difficult to understand and I wouldn't have 
believed it if I hadn't lived a year here gaining first 
hand knowledge. 

As you will recall, he gave us a short dissertatlQn on 

his operations at the January, 1956 meeting. He visited 

several of the radio astronomy centers on this continent and 

headed back for Tasmania by the eastern route which enabled him 

to stop at several of the European centers. 
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From Hobart in April, the following line of thought 

developed (Reber had asked us to get some recording tape for 

one of his friends at the University): 

The Teledeltos Tape arrived down here shortly after .~ 

I returned and Mr. Newstead is very happy with it. Like 
many other things in Australia, it is nominally available 
through an agent. However, unless the agent is a good
politician he cannot get any dollar credits, so he has 
no merchandise to sell. This situation is now ,even 
finding its way into items bought with Sterling Pounds. 
It seems the whole monetary situation is gradually
decaying. This morning's paper quotes Commonwealth 
bonds o~ various issues just above 50%. These and 
various other things indicate that I should fold up here 
permanently as soon as Ilve completed the present group
of experiments. 

This year's experiments are to examine and try to 
detect for certain the Y hole in the ionosphere. This 
matter was discussed somewhat in my letters of 16th 
September and 31st JUly, 1955. The general scheme is to 
find a no~th-south valley about 1/2 to 3/4 mile wide and 
~OO to 600 feet deep. Then hang some long steel cables 
across the valley and install the electronic equipment
in a shelter at the bottom of the valley. Nearly every­
thing is either in hand or for delivery during the next 
six weeks. Measurements should begin late in June and· 
I should have satisfied myself on this matter by the end 
of 'July. Then I plan to pack everything up and come back 
to American shores by boat. 

Australia would be a much nicer country if it were 
easier to do business. Down here they have the British 
system of free enterprise which really is monopoly.
Naturally, business operations are sluggish, expensive
and inefficient. Since the people don't know anything
else, their only recourse is to favor socialism. On 
some things this has been tried but the results are also 
bad. Aside from a very few who have res~ded in America, 
no one really understands why productivity is so low. All 
the above, in some respects, explains the basis for social 
unrest. 

Enclosed are three copies of a reprint about some' of 
my results in Hawaii. Recently I learned that another 
article of mine entitled lIWorld Wide Spread F'1 will appear
in the June issue of Journal of Geophysical Research. 
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Thanks again for past favors. I hope the new National 
Radio Astronomy facility is rapidly taking shape. Pres­
ently I have no particular plans after I leave here. 
However, we can better discuss the future when it is not 
so far away. 

His letter of AUgus~ l5~ 1956~ brings us to the observation 

stage: 

It pleases me to report that some results are now in 
hand. I started making observations about 5 P.M. on the 
12th and the apparatus continues to run automatically
since then. On the basis of the very limited evidence 
presentlY available it seems to be a success. However, 
things have taken so long that I'm now about 2 1/2 months 
behind schedule; thus I will be here for several more 
months until this whole set-up can be give~ a fair trial. 
If the.se results are what I think (or hope) it seems 
that this Y hole is the small round one about a degree 
across which I mentioned a year or more ago. 

The weather has continued bad. Last night I folded 
up about midnight in a blizzard and finally got back to 
town about 1 A.M. Kempton 1s inland about 30 miles north 
of Hobart at an elevation of 800 feet. I park my Holden 
car on the edge of the road about a mile from my installa­
tion. The farmer has loaned me one of his tractors upon
which I have installed an electric starting system and 
lights plus a big box to carry my stuff. The tractor is 
kept under a big Norfolk pine tree. I then drive the 
tractor down into the bottom of the valley and park it 
outside of my shed. A cord runs from shed and plugs into 
a receptacle on the tractor which has an oversize battery.
This provides light at night. A good kerosene heater 
provides warmth. A kerosene stove may be used to cook 
hot soup or heat soldering irons, etc. Altogether~ the 
set-up is about as good as I can organize without 
expending a huge amount of time and money. 

The antennas are two east-west wires each 2200 feet 
long and 300 feet high above the center of the valley.
They form the center parts of spans respectively 3660 feet 
long at south and 3920 feet long at north. These parallel
wires are about 1000 feet apart in a north-south direction. 
For comparison the main span of the Hudson river bridge
1s 3500 feet. While this valley is rather inaccessible~ 
the choice seems to be a good one as it is very qUiet
electrically. Wires are buried in the bottom of the 
valley. These connect the down leads and tuner boxes under 
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the center of the 2200 foot sections with the building
which is in the middle of the whole affair. All this 
construction in a sea of mud is what took so long. This 
year is one of the very wettest on record. By June 30 
quite a bit more than the normal annual rainfall had 
already come down and the wet season was just beginning.
The creek at the bottom is swollen most of the time and 
it was necessary to lay down tiles and put in a dozen 
loads of rock1to form a kind of bridge. Last night the 
water was running over the top of rocks a foot deep but 
the tractor got through OK. At one place we ploughed a 
trench about 400 feet long up a slight slope. The water 
seeped out of soil all along trench so that at bottom 
there was a stream 3 I. deep and 6 11 wide . Atop one hill 
360'feet high,we put down another trench six feet long
and 2 feet deep to bury an anchor log. In a half hour 
there was nearly an inch of water in this trench. The 
hills must be saturated to the very summit. 

No kangaroos are around and the ~abbits are about 
extinct but qUite a number of small animals such as 
bandicoots and devils inhabit the place. They are 
respectively similar to mongoose and skunk in appearance
and size but don't have a scent and. both have a pouch . 
like a kangaroo. They are harmless. The birds are magpie
(big black and white crow), plover and two varieties of 
parrots. These are green birds with red and yellow
markings. They feed on clusters of red berries which 
are abundant. However, they don't peck at the berries 
like ordinary birds. The parrot stands on a branch with 
one foot. He then breaks off a bunch of berries with 
his bill and transfers these to his other foot. Holding
the cluster of berries in his claw like a bunch of 
grapes he bites off one berry at a time and spits out the 
seed before going on to the next berry. The whole pro­
cedure is rather a human performance. Most parrots
stand on left foot and hold berries in right claw. Thus 
they are right handers. 

Recently I learned that Bok is taking over the job
of Commonwealth Astronomer. He seems to be a good
choice as he is being well received. There is to be a 
welcoming gathering and symposium on radio astronomy in 
Sydney during the first week in September which I expect 
to attend. 

Some details of observations and a look to the future appear 

in the letter of October 19, 1956: 
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Thank you for your letter of the 29th of August.
During the past two months a considerable amount of data 
has been secured and experience obtained. As usual 
Mother Nature is not simple in her manifestations. It 
is now apparent that there are several phenomena acting
irregularly and independently and sometimes simultaneously. 

During thQ daYJ radiation comes in from a large fuzzy
patch perhaps 30 degrees in diameter centered about 40 . 
degrees south of the zenith. This source is quite feeble, 
ver,y steady and always there. The intensity mayor may 
not change slightly with the seasons. The source mayor 
may not be present at night. Its apparent temperature
is on the order of 1000 degrees. Its cause and signifi­
cance are unknown and is an unexpected discovery
entirely out of the blue. During the day a few feeble 
and irregular atmospherics are normally presentJ but 
this radiation from the south is a characteristic 
thermal hiss quite different from atmospherics. 

The first two hours after dawn nearly always show a 
distinct minimum when the apparent temperature drops to 
about 300 degrees. This is an absorption phenomena
which wipes out the southern daytime source. The 
absorption also wipes out the atmospherics and, for an 
hour or so, things are exceedingly qUiet. Its time for 
occurrence definitely follows the sunJ but whether or 
not there are changes in magnitude or duration with the 
seasons remains to be seen. No similar effect occurs at 
sunset. Again this is an ad-hoc discovery of unknown 
cause and significance. 

Shortly after sunset a nighttime source of radiation 
appears about 25 degrees north of the zenith. It is 
probably less than S degrees in diameter and very strong
with an apparent temperature of 100,000 degrees or more. 
Because of this intense nighttime source it is not 
possible to determine whether or not the daytime southern 
one is still present using existing antennas. This 
northern source is the one I was looking for J so I was 
very happy to find something about where predicted. Last 
August this source showed a maximum intensity of 10S 
degrees about 10 P.M. Then a gradual smooth decline all 
night to 10 degrees before dawn. NowJ two months later 
it is rather weaker all night with a broad minimum about 
3 or 4 A.M. and then flat or a gentle rise to dawn. This 
change in shape I was also expecting. If my predictions 
are correct it indicates sidereal structure. This cannot 
yet be proved as it may be merely some kind of a seasonal 
effect. 
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During periods of great solar activity the sun throws 
out large quantities of charged particles which reach the 
earth in a day or so. They fall primarily on the polar
regions. In severe cases they cause an absorption
phenomenon known to radio communications as lI pol ar black 
out. It The 520kc energy from the nighttime source seems 
rather susceptible to this kind of thing, which is a 
further indication that the nighttime source is really
of celestial origin. During a severe polar black out 
the northern source is extinguished and the general level 
falls to daytime values. Thus it "appears the large
southern source is still there at night. Unfortunately,
I've never chanced to be out there in person to manipulate
the direction finding gear when one of these polar black­
outs' occurred. With approaching summer, the nights are 
getting shorter and atmospherics are becoming worse. 
However,' it appears that useful data can be secured all 
year round. 

Finally, there is the phenomenon of precipitation
static as distinguished from atmospherics. Precipitation
static is a coarse frying noise associated with rain, 
snow and hail. There is not any thunder or lightning.
This year continues to be an exceedingly wet one with a 
lot of storms sweeping in cut of the southwest. At 
times precipitation static reaches fantast~c levels even 
before a rain drop or snow flake comes down. These great 
occurrences are beyond anything live ever encountered 
elsewhere. The field strength at 520kc are on the order 
of a volt per meter. This obliterates all broadcast 
stations. Fortunately, such affairs only happen a couple
of times a month and last for only an hour or less. 
However, the lesser cats of the same breed are very
frequent and ruin about half of the recordings. During
the day they may only be heard for a few miles but at 
night they must have some effect if they occur anywhere
in Tasmania. This precipitation static is really the 
limiting feature of the whole investigation. Last year 
was quite dry and the few records obtained then did not 
show any such difficulty. Fortunately, every rain storm 
does not make precipitation static. In any case, I've 
gotten the wireless branch of the PMG and the Weather 
Bureau interested so something may come out of this bother 
yet. After encountering a couple of great occurrences 
and noting the details, I'm convinced that precipitation
static is the source of the radio waves from Jupiter
discovered by the Carnegie fellows. You might mention 
this to Scherer when you see him. 

Now for the future, which is quite vague. After 
having gotten this far it seems worthwhile to continue. 
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More data should be secured to elucidate these various 
matters. Also better data would be desirable, particularly
in regard to the direction finding and measurement of 
angles. These can only be done in a crude way with two 
antennas. More would be better. Since the farmer seems 
to still be happy to have me around, live decided to 
swing two more spans across the valley. Most of the 
material can be secured in a couple of months, so about 
the first of the year the quality of the data at 520kc 
should improve. Also the question arises about what 
kind of phenomena will be encountered at still lower 
frequencies. Fortunately my antennas have another 
natural resonance about l70kc. Consequently I am building
further electronic apparatus to make measurements at this 
frequency. Between these two developments, it seems I'll 
be quite busy for the next few months. 

Please remember me to your board of directors 'at the 
next round table meeting. Unfortunately, with all this 
going on here I probably won't be able to get back next 
January. However I'll keep you advised of progress.
Enclosed are a few reprints of my last year's work and 
some fotos of my present installation. 

The approach to a finale on the southern hemisphere is the most 

recent word: 

The purpose of this letter is to ask you to send down 
here via air mail 25 sheets of Keuffel & Esser number 
359-71 graph paper. This is 3 cycle semilog by 10 lines 
to the inch in orange on thin transparent paper. The 
ink and cable connectors arrived OK. Thanks very much. 

I've enough data to work up now, but not enough graph 
paper. This experiment has been a success and I've found 
what I was looking for. There is a strong celestial 
component coming down through a hole about five degrees
in diameter close to 25 degrees north of the zenith. 
This hole has two trap doors. The one at the bottom is 
"n" region absorption about 60 miles up and keeps the 
hole closed during the day. The trap door at the top is 
caused by an infinity in the propagation of a longitudinal 
wave. This trap door closes or opens depending upon
whether or not more or less material surrounds the night
side of the earth at a distance of some 1500 miles. 

Also it develops that auroral particles are capable
of creating Cherenkov radiation in the region just below 
the infinity. With the present increase of solar activity 
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there is more and more material surrounding the earth and 
more auroral particles. Thus the trap door is remaining
closed an increasing amount of the time and the Cherenkov 
radiation is becoming more frequent. Obviously these 
kinds of experiments should be put off for a few years
until the solar activity qUiets down. 

I intend to,continue observations until the winter 
solstice and then fold up. The results will be written 
up before then and sent to the Journal of Geophysical
Research. All my apparatus will be packed up nicely in 
good wooden cases and put in storage here for use at a 
future day. I expect to return by boat in early August
and will stop in Hawaii to see what circumstances are 
there'. 

I wilt keep you advised of my progress. My future 
plans are qUite open. If you know of something interest­
ing to dOl please pass on whatever turns up.· 

The financial recordl up to the MarchI 1957 authorization for 

commitment of up to $51000 additiona1 J shows $273550.18 charged 

to the Reserve for Grants during this nearly seven-year period. 


