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'1@_3, paschen-Back Effect of a Principal-serieg Doublet,
nple of the Paschen-Back effeet, consider first { he

\

As an
‘ . caleulation of termg
d ferm separations imvolved in a principal-series doublet 3S)-7P, ..
.1“:30 fne-structure separations due to the interaction of /* and s* m
fold-free space are given in Col. 2, Table 10.2 (see Fig. 8.9). In the

o three columns the weak-field energies are ealeulated (see Fig. 10.8).

oy

I the last five columns the strong-field energies are calculated, using
Fq. (10.34). |

The values tabulated are shown schematically in Fig. 10.12. At the
eit the undisturbed fine-structure levels and the observed transitions
ae shown.  The weak-field Zeeman levels are next shown with the
observed Zeeman patterns below. Ilwm Paschen-Back

avels are shown with, and without, the small /*s* coupling correction
= - . ———— ——— - _-—“."- - *- v— e
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fields, therefore, arises, and one asks, how does each wezk-8cld jeve
go over to a corresponding strong-field level? Darwin’s tresimes:
of this problem, which will not be given here, answers 1his Quesiion in 3
very simple manner.! According to the classical law of 1he ponservatios
of angular momentum, the sum of the projections on H of the variows
angular-mormentum vectors must remain the same {or 21l Seld strenriis
Since in weak field this sum is given by m and in strong Seld by m; = ==
we may write, as part of the correlation rule, m = m, <+ m, TE*
alone is not sufficient to correlate all weak- and strong-field levels, ot
in most instances there will be more than one level with the seme ®
value. The more specific rule, in keeping with the quantum mechanits
may be stated as follows: Levels with the same m never eross.

An ingenious method for obtaining the same correlation has bee®
given by Breit.2 An array of weak- and strong-field quantum pumber
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pand g hone mamn nve the wenleflold quamtum mombers, dividesd
0 two partn by the dotted Hies, el wendeold tovel m i (o I
rrelnted with the nteong-Oold Jovel glven by the vilue of m, divently
Ve, nnd the value of o, diveetly Lo the vight of the meovadue, P
om o b wtade, for oxnmplo, goes Lo Lhe mbnle g = |, ol m, =},
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