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ON TIIE THEORY OF STARS.

By L. Landau.

(Received 7 January 1932).

From the thecoretical point of view the physical nature of Stellar

equilibrium is considered.

i sical methods usually applied in attacking
8 ar structure are characterised by making
s chosen only for the sake of mathe-
By this is characterised, for instance,
of the impossibility of a star consisting

ical ideal gas; this proof rests on the
sy, rbitrary L and M, the fundamental equa-
“WS  sisting of classical ideal gas admit, in

genel solution. Mr. Milne seems to have over-
looke at this assertion results only from the
assun ty being constant throughout the star,
whicl s made only for mathematical purposes

do with reality. Only in the case of
radius R disappears from the relation
necessary for regularity of the solution.
mptions about the opacity would lead
éen L, M and R, which relation would be

bet

qu;lp iﬂld@\iixltchlltar] 13l criticisms put forward against
<ddington’s NOSIT,)

n's_ mass - lam vV - relation.

It ﬁl@@ggg{gﬁaje to try to attack the problem of stellar
struct M by metiro of thceoretical physics, i. ¢. to investi-
gate the physical nature of stellar cquilibrium. For that
purpose we must at first investigate the statistical equilibrium
of a given mass without genceration of energy, the condition
for which equilibrium being the minimum of free energy F
(for given temperaturcy. The part of free cnergy due to
gravitation is negative and inversely proportional to some

Landau L. 1932, Sov. Phys., 1, 285
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L. Landau

we have no need to suppose that the radiation of stars is due
to some mysterious process of mutual annihilation of protons
and electrons, which was never observed and has no special
reason to occur in stars. Indeed we have always protons and
electrons in atomic nuclei very close together, and they do
not annihilate themselves; and it would be very strange
if the high temperature did help, only because it does some-
thing in chemistry (chain reactions!). Following a beautiful
idea of Prof. Niels Bohr's we are able to believe that
the stellar radiation is due simply to a violation of the law
of energy, which law, as Bohr has first pointed out, is no
longer valid in the relativistic quantum theory, when the
laws of ordinary quantum mechanics break down (as it is
experimentally proved by ¢omtinuous-rays -spectra and also
made probable by theoretical considerations).’ We expect that
this must occur when the density of matter becomes so great|
that atomic nuclei come in close contact, forming one gi-
gantic nucleus
these general lines we can try to develop a theory
r structure. The central region of the star must con-
core of highly condensed‘matter, surrounded by
mat@llr in ordinary state. If the transition between these two
statdll were a continuous one, a mass M < M, would never
a wecayse 0 librium, state (i. e. without
ramttf@mﬁw U'Se Because, as far
we know, it is not the fact, we must conclude that the
condensed and non-condensed states are separated by some

unstable es e ranper as a liquid and its vapour
are, a Z be casily explained by some kind
of nuc tragdsion would lead to the existence of

a nearly discontinuous boundary between the two states. -
The theory of stellar structure founded on the above con-
siderations is yet to be constructed, and only such a theory
can show how far theyv are true.
February 1931, Zurich.

UL Lousdan und R Peicrts, ZS L Phys. 69. 56, 1151
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Symmetry dictates interaction
-- C. N. Yang (1980)

nLd 19A p

strange, -1/3
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