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What is Life?

ButF. Simon has very pertinently pointed out to me that my simple
thermodynamical considerations cannot account for our having to
feed on matter ‘in the extremely well ordered state of more or less
complicated organic compounds’ rather than on charcoal or diamond
pulp. Heis right. But to the lay reader I must explain thata piece of
un-burnt coal or diamond, together with the amount of oxygen
needed for its combustion, is also in an extremely well ordered state,
as the physicist understands it. Witness to this: if you allow the
reaction, the burning of the coal, to take place, a great amount of heat
is produced. By giving it off to the surroundings, the system disposes
of the very considerable entropy increase entailed by the reaction,
and reaches a state in which it has, in point of fact, roughly the same
entropy as before.

Yet we could not feed on the carbon dioxide that results from the
reaction. And so Simon is quite right in pointing out to me, as he did,
that actually the energy content of our food does matter; so my
mocking at the menu cards that indicate it was out of place. Energy is
needed to replace not only the mechanical energy of our bodily
exertions, but also the heat we continually give off to the environ-
ment. And that we give off heat is not accidental, but essential. For
this is precisely the manner in which we dispose of the surplus
entropy we continually produce in our physical life process.

This seems to suggest that the higher temperature of the warm-
blooded animal includes the advantage of enabling it to get rid of its
entropy at a quicker rate, so that it can afford a more intense life pro-
cess. I am not sure how much truth there is in this argument (for
which I am responsible, not Simon). One may hold against it, that on
the other hand many warm-blooders are protected against the rapid
loss of heat by coats of fur or feathers. So the parallelism between body
temperature and ‘intensity of life’, which I believe to exist, may
have to be accounted for more directly by van ’t Hoff’s law, men-
tioned on p. 69: the higher temperature itself speeds up the chemical
reactions involved in living. (That it actually does, has been con-
firmed experimentally in species which take the temperature of the
surrounding.)
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