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I should 1like to add a few remarks to the interest ing letter of Pro-
fessor Ehrenfest about the contents of which he was so kind t¢ inform me
before publication. As poimted out in his letter, the effect of the mass
of the nucleus on the spectrum ofran atom, cont=zining more than one elec-
tron, is a complex problem which depends on the electrenic arrangement  in
the states of the atom, involved in the emission ¢f the lines, in a way
which has hitherto not received sufficient attention. Not only may the
mass effect disappear dompletely in such cases, where several electrons
moye round the nucleus in equivqlgnt_orbits, but, as indicated by Precfes-
sor Ehrenfest, this effect may =lsc in case of the mot icns which we =actu-
ally meet in the emission of the series spectra be different from that
caleulated for an atom with one elsctron. Although in the emiss’'cn of
these spectra we are concerned with mot fons, where a2 single electron
moves in an orbit differemt in tyéa from the crbits Bf the other electrons,
the problem differs essentially from the problem c¢f two bodles In cele-
st 1al mechanics. Thus according to the picture of atomic constitut ion,
outlined by the writer im twc letters to Nature (March 24th 1921, October
13th 1921), we shall azsume that ﬁhe electron connected with the emission
of the series spectra, although it during the larger part of the revolu-
tion remains outside the configuratian of the elactrcn in inner groups,
will nevertheless in certain states during its revolut lon penetrate into
the interior of the atom. The fact that the slectron tn the inner lcop
of its crbit is subject to large forces is of preponderant influsnce 28
regards the fixatlion of the anergy in the corresponding stationary states
of the stom. For such 2 moticn the effect of the muclear mass might differ
essentially from that estimated from an examinat ion of the mechanical
propert ies of the motion in the oﬁter loop only, and the quastion arises,

whethar the mass effect is suffictemtly large to accoult for the d'scre-
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pancges, cbserved by Me?ton, in the wavelengths of certain lines in ggg
gpectra of lead 1sotope§twhich slthough very smail are yet much larger
than those to be expeoteé from the zimple formula qguoted in Profeﬁ?ér
Ehrenfest's letter. Although this question seems difftoult to settle
without a closer inveetigaticn, it would hardly =appear probable, howevar,
that the answer will be'affirmative. On the other hand it s not excluded,
that the discrepamcies im question are due to a slight difference in the
fisld of fbfce surrounding ths nucleus,arising from the difference in the
internal nuclear atruc%ure of the lead isotcpes. This possibility Qas been
discussea from varioﬁs si&es. At first sight we meet with the diff;ou}ty,
thgt'the diménsigns of tha nucleus (ca.S.lC"l2 cem,), estimated from expe-
yﬁmenﬁs on the sqmbteriné of X-particles, are exesedingly small in com-
parison with the‘dimensiogs of the orbits of the electron responsible for
the emﬁséion of the serieg spectra, which are of the order 10'8 om. or

larger. This dyfficulty iay d isappear, howevar, by considering the cir-

cumstance mentjoned abové, that im certain states the series slactron

during a short interval of its revclut ion penetrate deeply into the in-
terior of the atom. In fact, we must assume, that this elsctron in the
states'oorfésponding to the B-terms of the series speéctra during ite re-
volution,p@nebrate to even amaller distances frem the nucleus than the '
electrons in the imnermost group of the atom, the dimens'cns of whfch Are

in lead smaller tham 10~10

cm. To the possible importance ¢f thls polint
in connection with the spgsctra of isoctopes my attenticn was kindly drawn

by Dr.Kramers in a discussion sbout Professor Ehrenfest's lstter.

R

University, Copenhagen. N.3ohr.
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