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And Gamow said, Let there be a Hot Universe     

Lemaître realised

that if Einstein’s

theory was right,

the Universe could

not be static. In

fact, right now, it

must be

expanding.
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alpha particles

‘tunnelled’ out of

atomic nuclei.
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Gamow named
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word he found in

the Webster’s

dictionary to mean

‘the first

substance’.
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This paper, which

is the first detailed

exposition of the

physics of the

Universe

immediately after

the Big Bang, has

since then been

known as the

‘alpha, beta,

gamma’ paper.
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And Gamow said, Let there be a Hot Universe     

The paper outlining

Dicke’s measurement

appeared in the same

volume of Physical

Review as Gamow’s

paper on early

nucleosynthesis, yet

neither realised the

connection between

the two.
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Had he been alive,

Gamow would

have been happy

with Guth’s

elegantly simple

explanation that

solved both

paradoxes at the

same time.
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Figure 1. The blackbody fit
to the spectrum of the CMB.

The ‘primordial soup’ of the
Universe in which the hy-
drogen and helium were

synthesized is very cold at
the present time. As Gamow
had predicted, it has been
now detected as the cos-
mic microwave back-
ground radiation, which be-

haves as a perfect black-
body at a temperature of
2.7 Kelvin.

Figure 2. The COBE monopole-dipole-
quadrupole map.

The CMBR is remarkably homoge-
neous, i.e. its temperature is the same,
(to two places of decimal in Kelvin), in
all directions in the sky. But our galaxy

is moving with respect to it, since it is
being pulled by neighbouring galax-
ies. This causes a ‘dipole’ pattern in
the CMBR as seen from inside the Milky
Way. After correction for it, variation in
the CMB temperature is only found in

the fifth decimal place, revealing the
fluctuations in the primordial soup that
have grown to form the structures that
we see today in the Universe.

(Picture courtesy: NASA)

(Picture courtesy: NASA)
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