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to the 3- quantum stage. On the simple theory, this requires
the absorption of A1025, 972, ....911. It was immediately
evident, no matter what temperature may be assumed for the
star, that even the total energy lying between A1025 and X911
falls far short of equalling that radiated by the nebula. The
case did not yet appear hopeless for the absorption of A911
corresponds to ionization of the atom, the removed electron pos-
sessing zero velocity. The ionizing power of ultra-violet radia-
tion is well known and it is quite possible that radiation short
of A911 may forcibly cause the ejection of an electron from the
atom, the excess energy over that necessary for ionization going
into the kinetic energy of the electron in accord with Einstein’s
familiar law of the photo-electric effect, 15 mv?==hv—I. Let
us assume the most favorable case, i.e., (a) where all the
energy of the star short of A911 is effective in ionization, (b)
the surplus kinetic energy of the electrons is used in. further
exciting the atoms or else radiated at the head of the Balmer
series, and (c) the returning electron stops only in the 2-quan-
tum state before falling to the lowest level. This last condition
favors the emission of the Balmer series, but from quantum
considerations, not more than one-fourth of the energy origi-
nally absorbed can go toward the production of those lines. The
remaining three-fourths produce A1215. )

Mechanical quadratures show that for a stellar tempera-
ture of 20,000° the ratio of the energy A3500—A4800 and
A911—\0 comes out about 10:1. For a temperature of 40,000°
it is 1:22. It is evident that no reasonable temperature could
be assigned to the star which would be able to explain more
than a small fraction of the nebular radiation as fluorescent.
To allow for possible altering of the energy curve by electron
scattering in the stellar atmosphere merely serves to increase the
discrepancy. .

It is necessary to fall back on the theory of corpuscular
excitation. Hubble® Russell®® and others have suggested it
before. The hot star is emitting electrons which fly out into
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