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Origin of Everything:  
Hot Bang or Ageless Universe?  

Has the Universe always 
existed, or does it have a 
beginning, middle and an 

end? It’s difficult to imagine a deep-
er mystery than this. However, this 
topic was recently discussed at the 
meeting of the National Academy 
of Sciences in Pasadena, Califor-
nia. 

The case for an ageless, steady-
state Universe was presented at 
the conference by astrophysicist 
Jesse L. Greenstein and physicist 
William A. Fowler of the California 
Institute of Technology. The steady 
state theory says the Universe for-
ever looks much like it does today; 
this “steady state” theory competes 
with the “evolutionary” theory of the 

Universe. The evolutionary theory 
claims an initial collection of hot 
particles exploded at the dawn of 
time. These particles formed all 
the Universe’s hydrogen (and per-
haps helium) in one gigantic event. 

Both theories explain – in entirely 
different ways – the fact that the 
Universe is expanding. This ex-
pansion was !rst detected in 1914, 
when American astronomer Vesto 
Melvin Slipher surveyed some gal-
axies and noticed the light from 
all of them was “red-shifted.” All 
light travels in waves. In the spec-
trum of visible light, red light has 
the longest wavelength. If an ob-
ject (such as a galaxy) is giving 
off light and the object is moving 

away, that motion lengthens the 
wavelengths, causing the light to 
“red–shift”. It’s similar to how the 
sound of a retreating locomotive 
drops in pitch as it passes by you. 

In the steady-state theory the ex-
pansion comes from the continu-
ous bubbling up of the element hy-
drogen, from empty space at a rate 
of one particle every cubic meter 
every 300,000 years or so. This hy-
drogen eventually gathers and con-
denses into stars. Through nuclear 
fusions in their cores, stars make 
all the heavier elements (e.g. car-
bon, oxygen, silicon, iron, copper, 
etc.) from this hydrogen. As stars 
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Hoyle Scoffs at “Big Bang” Universe Theory 

British cosmologist Fred Hoyle has thrown down the gauntlet with regards to where and when all the Universe’s 
elements were created.  In a recent radio broadcast he criticized a competing theory, presented by Ukrainian-
born American physicist George Gamow. He labeled Gamow’s theory as a ridiculous “big bang.” 

Gamow’s Evolutionary Theory of the Universe claims an initial stew of super-hot nuclear fusions of basic particles 
created all the hydrogen in the Universe in one explosive moment.  The same blast caused space to expand.  The 
ongoing expansion from that “big bang”  is observed by 
astronomers today throughout cosmos. 

Hoyle strongly disagrees with this theory.  “It is an ir-
rational process that cannot be described in scienti!c 
terms … [nor] challenged by an appeal to observation,”  
he has written regarding Gamow’s theory. 

For one thing, the “big bang”  requires something be-
fore the explosion.  No one knows what that might be.  
If on the other hand, the Universe is eternal and stars 
are always being made and forever making heavier ele-
ments, as Hoyle suggests, there is no need for an initial 
explosion.  Recent advances in nuclear physics seem 
to back Hoyle’s “steady state”  view, calling on the pres-
sures and temperatures inside stars to manufacture all 
the heavy elements seen in the cosmos today.  z 

)UHG�+R\OH�



 

 

 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 

 

 
 

 
 

 

 

 
 

 

 

 

 

 
 

 

� 
³2ULJLQ´�FRQWLQXHG�IURP�SDJH��  

age, die, and explode, they scatter 
the heavier elements around the 
galaxies. These heavier elements 
mix with hydrogen, and new stars 
form with rocky planets around 
them – like our own Solar Sys-
tem. As evidence of that process, 
Greenstein and Fowler referred to 
the heavy-element-making red gi-
ant stars which can be seen today 
in our own galaxy. 

An important point of the steady-
state Universe is that it does 
change over time. Hoyle, the sci-
entist who supports this theory, 
compares the deathless steady-
state Universe to a river. It may 
appear unchanging, but there is 
plenty of movement and change 
under the surface. So, to borrow 
the old river saying, you can never 
step into the same Universe twice. 

In contrast, there is the “evolution-
ary” theory of Russian-born Ameri-

can physicist George Gamow and 
his colleagues Ralph Alpher and 
Robert Herman. These scientists 
say the explosion and radioac-
tive decay of a hot ball of neutrons 
at the birth of the Universe cre-
ated all hydrogen and some he-
lium. These elements formed as 
the blast expanded and cooled. 
The !rst stars were made of only 
this original hydrogen and helium. 
Those stars fused those original el-
ements into new, heavier elements. 
These heavier elements were 
then scattered through the galax-
ies as the !rst stars died, and this 
led to the more complex mixtures 
of elements seen in stars now. 

This evolutionary theory also ex-
plains why galaxies are moving 
away from each other: they are all 
still in "ight from the power of the 
initial blast. Newton’s laws of mo-
tion help to explain this (an object 
in motion will remain in motion 
unless a force acts on it). There 
may be other direct evidence of 

,OOXVWUDWLRQ�RI�WKH�PDWWHU�GHQVLW\�KLVWRU\�RI�WKH�8QLYHUVH�DFFRUGLQJ�WR�WKH�HYROX�
WLRQDU\�WKHRU\��WRS��DQG�WKH�VWHDG\�VWDWH�WKHRU\��ERWWRP���

the blast as well. Alpher and Her-
man have predicted that some faint 
left-over heat from that initial ex-
plosion may still exist in the form 
of stretched-out light waves called 
“microwaves” just a few degrees 
above absolute zero. However, no 
one has yet !gured out a way to 
detect these left-over microwaves. 

More evidence for the evolution-
ary Universe comes from Edwin 
Hubble’s 1929 measurements of 
the speed of galaxies beyond our 
own. Hubble found that the farther 
away a galaxy is, the faster it ap-
pears to be moving away. This is 
exactly what would be expected 
if there was an ancient blast that 
started it all, and things have 
been moving away ever since. 

The downside to an evolutionary 
Universe, of course, is that it doesn’t 
end happily. There’s no unlimited 
supply of hydrogen as in the steady 
state theory. In the evolutionary 
Universe, the Universe might ex-
pand forever and will eventually run 
out of hydrogen; the stars eventual-
ly burn out, and the Universe cools 
down to a vast frozen graveyard of 
dead stars. Another possibility for 
the evolutionary Universe is that 
the gravity of all matter might even-
tually pull everything back together 
again in a gigantic collapse that re-
bounds, explodes, and starts the 
Universe all over – this is the end-
lessly exploding and collapsing Uni-
verse described by the late physi-
cist Richard Tolman from CalTech. 

Which theory is correct? Only more 
research with bigger and better 
telescopes will tell. z 
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It’s a Star! It’s a Nova! It’s Super-Nova!  

There’s more than one sort of 
“new” star in the heavens, say 
astronomers. The evidence 

has been building for decades that 
novae – those stars which light up 
suddenly to great brightness, then 
fade away – actually come in at least 
two distinct classes. On one hand 
there are ordinary novae and on the 
other there are truly Super-Novae. 

The !rst clue that super-novae were 
lurking among the stars came 35 
years ago. This clue was found by 
Edwin Hubble who died recently. 
Using his revolutionary method for 
measuring distances in space, he 
calculated that a nova observed in 
1885 in the Andromeda Galaxy actu-
ally must have been about one hun-
dred times more luminous (that is, 
brighter) than any nova recently ob-
served in our own Milky Way Galaxy. 

Fourteen years later in 1934, physi-
cists Walter Baade and Fritz Zwicky 
used the term “super-nova” when 
they suggested these were not only 
far brighter than normal nova, but 

rare events in any given galaxy. They 
believed the most recent super-novae 
in our own galaxy were those record-
ed by astronomer Johannes Kepler 
in 1604 and another seen by Dan-
ish astronomer Tycho Brahe in 1572. 

A new observation was added in 1941 
by astronomer Rudolph Minkowski. 
He split the light from 14 distant su-
per-novae into their component col-
ors and found that nine of these spec-
tra contained no lines for hydrogen 

and !ve did. Super-novae without hy-
drogen lines are called Type I; super-
novae with hydrogen lines are called 
Type II. The possible reason for this, 
speculates British astronomer Fred 
Hoyle, is that in the extreme energy 
of their “death”, the giant stars that 
become supernovae might be ca-
pable of fusing hydrogen and helium 
to make heavier elements like car-
bon and iron. They are then not only 
Super, but actually Stars of Steel. z 

,PDJH�VKRZLQJ�D�VXSHU�QRYD�LQ�D�EDUUHG�VSLUDO�JDOD[\�D�IHZ�GD\V�DIWHU�SHDN�EULJKW�
QHVV��OHIW���DQG�WKH�VDPH�¿HOG�WZR�PRQWKV�ODWHU��ZKHQ�WKH�VXSHU��QRYD�KDG�EHFRPH�PXFK�
IDLQWHU���5HSULQWHG�¿JXUH�ZLWK�SHUPLVVLRQ�IURP�=ZLFN\��5HYLHZV�RI�0RGHUQ�3K\VLFV������
����������&RS\ULJKW������E\�WKH�$PHULFDQ�3K\VLFDO�6RFLHW\���

5DGLR�³(DU´�RQ�WKH�8QLYHUVH�%HLQJ�%XLOW  

Construction continues for 
what will be Earth’s largest 
steerable radio antenna for 

studying radio waves from space. 

7KH�-RGUHOO�%DQN¶V�0DUN�,�UDGLR�WHOHVFRSH�
EHLQJ�EXLOW���&UHGLW��-RGUHOO�%DQN��8QLYHU�
VLW\�RI�0DQFKHVWHU��

The huge, 250-foot-wide metal dish 
of the Mark 1 radio telescope be-
ing built at Jodrell Bank in England 
is designed to be fully adjustable. 

Astronomers have found that the 
sky glows not only in visible light, 
but also in radio waves. This tele-
scope will allow astronomers to ex-
plore the entire sky for radio trans-
missions – something they cannot 
do today. It will also be able to in-
vestigate the recently discovered 
1420.4 Megahertz radio emissions 
thought to be coming from hydrogen 
gas at the center of the Milky Way. 
The MK1 will replace an older an-
tenna at Jodrell Bank that is only 

slightly adjustable – it relies heavily 
on the spinning of Earth in its orbit 
to change its view of the heavens. 

Despite that limitation, the eight-
year-old parabolic aerial has led to 
some important discoveries which 
more than made the case for build-
ing the Mark 1, according to its de-
signer Dr. Bernard Lovell of the Uni-
versity of Manchester. Among the 
most startling discoveries was that 
there are radio emissions coming 
from the Great Andromeda Nebula 
and that the brightest radio emitter 
in the night sky is from a little nebu-
la in the constellation Cassiopeia. z 


