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NEW FINE STRUCTURE IN NEUTRAL OXYGEN

Wave-
length Transition

8446 3s 'S1 —3p 8P21p

Splittings (cm ')

~P2 —gP1 =0.559(~0.003)
3P2 —8Pp = —0.158(+0.002)

Intensity
ratio of

components

1:0.64:0.30

2884 3P 8P21-3d'(2D) 'P2 3P2 —8P1 =0.558(~0.002)

4368 3s 'S1 —4p 8P21p gP21 —gPp = —0.300(+0.001)

1:0.66

1:0.26

triplet, as well as of the X2884 doublet, conirms the
structure of 3p'P proposed by Edlen. The relative
intensity ratio found for the three components of
X8446, 1:0.64:0.30, was used to associate J-values of
3p 'P with individual components. This ratio deviated
slightly from the theoretical ratio expected for pure
Russell-Saunders coupling without configuration inter-
actions, i.e., 1:0.60:0.20. The discrepancy may be due
to an error in the relative intensity measurement since
it is well known that instrumental background between
orders in interferometer patterns can sometimes increase
the apparent relative intensity of weak components by
an order of magnitude. ' One may examine &he eGect on
X2884 of band background, which is deinitely present
in addition to the instrumental background. In this
case the relative intensity of the two components,
ending on 1=2 and 5=1 of 3p'P, respectively, is
found to be 1:0.66 whereas the theoretical ratio is
1:0.60. The corresponding ratio found for X8446,
1:0.64, is negligibly different. There is a distinct possi-

' C. Runge and F. Paschen, Ann. Phys. Chem. 61, 641 (j.897).
6 See reference 4, p. 272.

ground level, which was very uniform over the entire
photographic plate in all cases. The values 'P2 —'E» for
) 8446 and 'P2 —'E& for ) 2884 should be equal since the
same two Rne structure levels are involved (Fig; 2).
The error in intensity measurements is estimated to be
15 percent.

DISCUSSION

The complete anomalous structure of the 3p 'P level
was inferred from its combination with Bs' 'D by Kdlen
with the sum rule. The corresponding complex multiplet
is 'A7982 —95.Although the doublet structure of )7982.41,
which ends on 'F20, was not resolved directly by Edlen,
be determined the splitting 'Ps —'Ps (0.16 cm ') by
noting that the splitting of the line pair 'F20, 1—'D1 was
measurably greater than that of the pair 'P&, 2

—'D2.
There have remained, however, about a dozen lines
involving the 3p'P level which are incompletely re-
solved with respect to this level and which are expected
to have splittings based on the known structure of
3P 'P. Two of these are X8446.35 and X2883.78, the
former wavelength determined by Edlen, the latter by
Runge and Paschen. ' Complete resolution of the )8446
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Fxo. 2. Energy level diagram of states involved in the transi-
tions studied, showing the deduced structures of 3p'P210 and
4p'P»0. The energy scale is purposely distorted for clarity.

bility, then, that the deviation of the A,8446 relative
intensity ratio from the theoretically expected. ratio
may be due at least in part to a perturbation eRect. ~

Edlen has shown that the entire tsP sP series is per-
turbed by 3p' 'P in the "displaced" ('D) system. This
level, expected at a position above the ionization limit
of the "normal" ('8) system, is missing due to a strong
autoionization eRect in which 3p' 'P interacts with the
continuum above the rtp 'P series limit. '

The structure found for )4368 is interesting since this
line originates on 4p 'P of the same perturbed series.
Since only two components were resolvable, there re-
mained the problem of deciding which two of the three
levels J=O, 1, 2 coincide. The choice made was based
on the relative intensity ratio, found to be 1:0.26. The
three possibilities of coincidence were as follows: J=0
and J=1, J=O and J=2, and J=1 and J=2, which
would give relative intensity ratios 1:0.80, 1:0.50, and
1:0.125, respectively. The last possibility is most
reasonable, since the presence of instrumental back-
ground would require that 0.26 be considered an upper
limit. Figure 2 indicates the inferred structure of 4p P,
which is anomalous. It is to be expected that higher
terms of the np 'P series, lying closer to the perturbing
level, should be even more distorted.

The same perturbation is probably responsible for the
very appearance of lines such as X7982 and lt2884, which
connect terms formed by addition of the optical electron
to diferent terms of the parent ion. Such transitions
are otherwise forbidden. '

r E. U. Condon and G. H. Shortiey, Theory of Atomic Spectra
(Cambridge University Press, Cambridge, 1935), pp. 218 and 367,

See reference 7, p. 245.


