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23. ON CONTINUOUS RADIATION FROM THE SUN
(Nature, 112, 282, 1923)

Pror. J. Q. STEWART recently published in these columns
(NATURE, February 10; p. 186) a very interesting com-
munication on the optical and electrical properties of
ionised gases. For some time past I have been engaged in
investigations on similar lines, and I wish to direct attention
to one important side-result. It is well known that in
estimating the surface temperature of heavenly bodies
(as has been done by Coblentz, Abbot, Wilsing and Scheiner
and others), from their continuous spectra, itis always
tacitly assumed that they radiate like perfectly black
bodies. Several investigators have pointed out that this
assumption does not tally with experimental results. The
temperature obtained by applying the total radiation law
and the method of isochromatics to the spectral-energy
curve are at variance with each other. They are also
differefit from the temperatures obtained from the ionisation
theory.

The best example is afforded by the sun, which, accord-
ing to the careful measurements of Abbot and Wilsing,
shows a spectral-energy curve considerably deviating from
that of a black body (see E. A. Milne, Phil. Trans. vol.
223, p. 218); the fact has been discussed by many investi-
gators, including Schwarzschild, Groot, Milne, Dietzius,
and others. There are very weighty reasons why the sun
would not radiate like a black body. A black body or a
full radiator is one which absorbs all the radiant energy
which falls on it, reflecting none. Such an ideal body is
nowhere met with in the world, but Wien and Lummer
realised it by making use of a hollow enclosure maintained
at a constant temperature, and provided with a small
hole, the idea being that a beam of radiation within the
enclosure would describe an infinitely circuitous path,
and what the emission lacks in fullness will be made up
by repeated reflections.

It is clear that none of these conditions is fulfilled in

the case of the sun. The surface of the sun contains a large
percentage of free electrons, and positive charges, which
endow it with a large reflecting power. This point will be
clear if we remember the analogous case of metals. Accord-
ing to the electromagnetic theory, metals derive their
high reflecting power from the presence in them of a
large number of free electrons, or rather electrons which
are easily excited to vibration by incident radiation. A
theory of emissivity of metals on this basis was worked
out by Aschkinass in 1905, and has been verified by the
experiments of Rubens and Hagen, Langmuir, and others.
The presence of a large percentage of free electrons
on the surface of the sun would, thus, endow it with a
high reflecting power. The surface being an open one,
the hollow enclosure (condition is not realised. Thus the
conclusion seems to be irresistible that the total emission
from the surface would fall far short of that of full radiator.
The form of the spectral-energy curve suggests the emis-

sivity EX varies as $(A0) where 1>x=%,

but about

A5+
this point judgment should be reserved now.

Turning to the stars, it is easy to see that similar condi-
tions would hold. The analogy with metals enables us to
say that the emission from low temperature stars would
fall far short of that from a full radiator at the same tem-
perature, while for stars with very high temperature,
emissivity may approach that of a black body.

Prof. Eddington’s work on the constitution of stars is
based on the assumption that inside the stars total emissi-
vity varies as T#; this assumption is probably not affected,

for, inside the stars, the hollow enclosure condition is
largely fulfilled.
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