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Also the molecular scattering causes part of the radiation leaving
SS' to return to the surface of the nucleus. This is even an important
part for great values of H.

Scattering by refraction and molecular scattering both contribute
to an economical consumption of the energy present inside the
nuclear surface and radiated to the outside, which is emitted more
slowly than would be the case without scattering?).

4. An atmosphere with refractional scattering and molecular scatter-
ing. Finally we raise the guestion what will be the consequences
. of irregular refraction in an atmosphere
1S 1 “ in which also the molecular scattering is
thought of importance. For this purpose
we again imagine the scattering atmo-
sphere of § 3, but now with regions inside
] 5 which the density differs appreciably from
that of the surroundings, hence regions
@ M and m. If such a region lies near
SS’, where « is about — H, we have to
bear in mind that besides the d-radiation,
also the a-radiation can now be of im-
s £ portance.

Fig. 8. It follows from the tables of § 3 that
for great values of H the a-radiation does not fall far below the
b-radiation, that for smaller values of // the a-radiation may at
any rate not be neglected compared with the b-radiation.

If the a-radiation was equal to the b-radiation (also for varying
values of ) the scattering by irregular refraction would vanish.

We, therefore, conclude: in an atmosphere with molecular scat-
tering regions where the deunsity varies irregularly and which lie
deep in this atmosphere, will be of very small or of less influence
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) It is not impossible that the same question is of importance in the earth’s
atmospbere for the explanation of the decrease of the temperature of the layers
of air further from the earth; the earth's atmosphere is irradiated with parallel
radiation; in consequence of this the «-radiation will be of little importance for
the incident radiation; for the energy emitted again by the earth, in which radiation
of different direction is to be reckoned with, the a-radiation will be more important ;

; H
besides, the density near the surface of-the earth being greater, the plane 2

will lie near the earth’s crust; and moreover H is much greater for radiation of
great wave-length; hence the process of retardation will have more influence for
the outgoing than for the incident radiation. The meaning is, of course, that this
question can also play a part.
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on the distribution of light over the different directions, and on the
intensity of the emitted radiation according as the scattering atmo-
sphere is deeper or less deep (taking deep in the sense thats X tis
great, i.e. that the scattering mass is great; 8 or more may be
called great there).

If a region M or m lies at a depth 2z =} H, the importance of the
a-radiation with respect to that of the b-radiation, gets into the back-
ground. The refractional scattering begins to gain influence. Yet even
now the a-radiation remains important for great values of H, and the
influence of the refraction remains small; for small values of H the a-
radiation is still to be taken into account. Regions M or m lying near
EE', leave the influence of the refractional scattering undiminished.

And in conclusion 1 will now consider the question whether, if
strong irregular refraction is assumed in the outer layers, the part
which the molecular scattering will play, may be considered of
minor importance. This may certainly not be assumed for radiation
which has not its place in the spectrum in the immediate neigh-
bourhood of an absorbed vibration. For the irregular refraction is
not anomalous for such radiation, and the irradiation of the regions
M or m, which are situated near KE', is greatly controlled by the
molecular scattering; on the regions M or m falls the radiation b (0, z),
which in a great degree varies in intensity for other values of .

But also for radiation that has nearly the same wave-length as
an absorption line (absorbent component within A or m), for which
the irregular refraction becomes, thierefore, anomalous, we cannot say
that the molecular scattering does not act its part. For two reasons!
For if the same absorbent componeht is present also in the deeper
layers, radiation of a frequency of the immediate neighbourhood of
the absorption line will, before it reaches the regions M and m, be
already so much weakened in consequence of anomalous molecular
scattering that the dispersion band (through molecular scattering)
will already be present also in the spectrum of the radiation which
must still permeate the regions M and m. And if the regions of
irregular refraction arise through the motion of gas masses, it is
also possible that in such a region M or m the absorbent component
is present in a comparatively great degree, though mnch less outside it.
Then the anomalous molecular scattering would also be considerable
in those regions M and m, whereas outside these regions the layer
is considered as little scattering.

Bussum, November 1923.





