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CALCULATIONS by a Monash mathe­
matician suggest the sun has a "dead 
heart"-a burnt-out core about 60.000 
kilometres in diameter. 

And computer results seem to confirm 
he has his sum s right. 

The discovery is part of a new theory 
developed by lecturer Dr. Andrew Pren­
tice. He believes it holds the key to how 
life on Earth suddenly and mysteriously 
blossomed some 570 million years ago. 

" If I'm right , all accepted theories of 
stellar evolution will have to be revised ," 
Prentice says. 

His claims are already causing contro­
versy in world cosmological circles . He 
was able to explain them recently at a 
NATO Advanced Study Institute confer­
ence in England on the origin of the 
solar system . 

Prentice was the only delegate from 
the Southern Hemisphere in vited to the 
meeting, at which leading cosmologists 
in the fields of physics. chemistry , astro­
nomy and mathematics discussed their 
common interest. 

A detailed paper on his findings is 
about to be published in a European 
journal on astronomy-Astronomy and 
Astrophysics-which is jointly produced 
by scientific publishers in France , Swe­
den, Holland and Germany. 

Oxford support 
Independent calculations by a Monash 

graduate, Dr . Andrew Bo Iton, who is 
now working at Oxford University, sup ­
port the Prentice proposition . 

Present theories suggest that since the 
formation of the solar system (4500 to 
4700 million years ago, according to 
tests such as rad io-carbon dating of rocks 
and meteorites) the sun has been steadily 
burning its nuclear fuel. 

This would imply, among other things, 
a generally uniform heat output to warm 
the Earth and other planets. 

But geological studies of rocks known 
as pre-Cambrian indicate that for an un­
known period up to 570 million years ago 
the Earth was in the grip of a globa I 
ice age. 

Temperatures were at least minus 10 
degrees Centigrade and possibly as low 
as minus 30 . 

Pre-Cambrian rocks contain no fossil s 
apart from single-cell, non-reproducing 
forms such as blue-green algae . 

Then, sudden Iy, the fossil evidence 
shows, the Earth's temperature rose to 

MONASH REVIEW 

Dr. Andrew Prentice . . . sungazing wilh the 
aid 01 a computer. 
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present-day levels that could initiate and 
support multi-cell organisms. 

It heralded the start of ' rea l ' life. 
Th is has left sc ientists with a puzzle : 

why such a vital, dramatic change in 
Earth temperature occurred if, in fact. the 
sun 's rate of burning remained un­
changed . 

The answer to that puzzle, says Pren­
tice, is that the burning rate has NOT 
been con stant and in fa ct underwent a 
ma ssive change which brought about the 
life-giving Cambrian period . 

And while it gave life to the Earth, it 
gave the sun its dead heart. he claims. 

Prentice stumbled on his answer to 
the puzzle while studying neutrinos. one 
of the group of elementary particles of 
matter. Neutrinos come from the nuclear 
reactions in stars and nearly all those that 
reach Earth come from our star-the sun . 

Explanation 
Like many other scientists. Prenti ce 

was trying to find out why the flow, or 
flux , of neu trinos from the sun is today 
very much less (about a fifth to a tenth) 
than wou Id be expected from a star of its 
age. 

Wha t he theorised-and says the com ­
puters have confirmed could have hap­
pened-is that at first the sun possessed 
a central core rich in carbon , nitrogen 
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and oxygen compared with its surround­
ing envelope, which is mainly hydro­
gen. 

While the core fiercely con sumed its 
own comparatively small store of hydro­
gen , it expanded greatly. getting hotter 
at the centre but cooler on the outside 
(though still wit.hin its hydrogen-rich en­
velope) . 

Prentice links that cooling of the out­
side of the core to the pre-Cambrian 
freezing of Earth. 

But about 570 million years ago the 
central core burnt out and collapsed in­
wards to form a dense nucleu s of con ­
stant temperature. he says . 

The hydrogen -rich outer envelope, pre­
viously partially isolated by the cooler 
outer limits of the burning core, was then 
free to rush in and fuel the central in­
ferno . 

This would have raised the temperature 
at the outer edge of the envelope by 
about 1OOO°C to its present 6000°C . 

Reduce flux 
Prentice says his sums and c omputers 

tell him that one outcome would be to 
double the luminosity and therefore the 
radiation from the sun. That, he believes, 
ended the pre-Cambrian globa I ice age 
by raising the Earth's mean temperature 
to near its present level of about 14°C. 

Such a sequence of events, he says, 
wou Id also redu ce by 80 or 90 per cent 
the flux of neutrinos from the sun, ac­
counting for the abnorma lIy low numbers 
now reaching Earth. 

This is because neutrinos, which are 
very temperature sensi tive, mostly origin­
ate from the centre of the sun. 

"According to my calculations, present 
temperatures at the edge of the core are 
about 14 million degrees Centigrade 
rather than the 15 million degrees esti ­
mated in earlier theories ," he explains. 

"And it has been proven that the flux 
of solar neutrinos drops by a factor of 
six compared with a drop in temperature . 

" W ha t this means is that a drop in 
core surface temperature from 15 to 14 
million degrees would reduce solar neu­
trino units reaching Earth from six to one. 
And this is in fact the read ing now being 
recorded here and which is puzzling 
scien t ists . " 

While the "dead-heart" theory offers 
mathematical explanations for Earth's 
pre-Cambrian " deep freeze" and the big 
thaw of 570 mill ion years ago, Prentice 
says it also offers Earth a longer life . 

" If , as my calculations suggest, the 
sun 's core surface temperature is a mil ­
lion degrees lower than previous esti­
mates, this means it will take longer to 
burn up the remaining nuclear fuel in itS 
envelope. 

"Until now it has been estimated that 
it was about half way to burning itself 
out, with about five billion years to go . 

"But on my figures, it will last an extra 
two billion years. " 
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