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the present experiment, however, these approxi-
mations should be valid, since the calculated col-
lision broadening is much less than the Doppler
broadening, and each line of the multiplet is cal-
culated to be strongly self-reversed.

The experimental points I(e)/I(0)exp, 0.7 x 10"
«n «15x10" cm ' were fitted to the f(S)/I(0)cate
of Eq. (1) with Ae, A, A, K~~, K~s/n, B,
and C as independent parameters, using an itera-
tive search routine on an IBM-709 computer.
Convergence of fit was obtained for each of the
resonance lines at several combinations of param-
eters. Of these, only one set, was consistent with
the requirements that the oscillator strengths be
approximately in the ratio 5:3:1for 1302, 1305,
and 1306 A, respectively, and that 8 and C each
be about the same for the three lines. The values
of these parameters and the associated physical
quantities are given in Table I.

Since an atom makes only about 10' collisions
between the formation region and the absorption
cell, the results in Table I are calculated on the
assumption that the J=2, 1, 0 lower states are
populated according to statistical weights. It a
Maxwellian distribution is assumed, the calculated
oscillator strengths increase by only 35%, but
the standard deviation of the best fit increases by
a like amount.

Theoretical values for gf have been calculated
by Garstang4 to be 0.23, 0. 14, and 0.046 for the
three transitions, using a value of cr'=0. 15 for

the radial integral. These numbers are about
25% greater than the experimentally determined
values but could be brought into agreement by a
not unreasonable reduction of v' to 0. 11. On the
other hand, experimental error is estimated at
about 25%, limited largely by the possibility of
appreciable quantities of atoms in the metastable
states or in transient distributions other than that
assumed.

This improved technique of analysis is being ap-
plied to the previous data on nitrogen. With the
assumption of a strongly self-reversed Voigt pro-
file, an improved fit can be obtained yielding

Qgf =0.53, which is consistent with theory. ' De-
tails of these studies applying to measurements
of resonance absorption in oxygen and nitrogen
will be reported soon.
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A direct measurement of the oscillator strength
of the Ol 2p'('P) —2p'3s('S) transition has recently
been reported by Prag and Clark. ' Since the val-
ue they obtained is slightly lower than the esti-
mate suggested by Garstang' (mainly on the basis
of the Coulomb approximation') and since no Har-
tree-Fock value has been reported to date (due
to the previous unavailability of a Hartree-Fock
wave function for the 'S upper state), it is appro-
priate to present t:he results of our analytic Har-
tree- Fock computations for this transition. In
spite of the fact that these results were obtained
in strict IS coupling, our theoretical value is in
closer agreement with the Prag-Clark experi-
mental result than is Qarstang's suggested value.

For this multiplet, our value of the radial dipole
integral o' is 0. 0974. This yields an (absorption)
f number of 0.0303 and is substantially smaller
than the value g'= 0. 15 suggested by Garstang.
It is also in relatively closer agreement with the
experimental value 0'= 0. 11 obtained by Prag and
Clark.

The wave functions used for the 1s'2s'2p'('P)
and Is'2s'2P'3s('S) states of neutral oxygen were
obtained by use of computer programs designed
by Roothaan and his co-workers. 4 The programs
are based on the expansion method for self-con-
sistent-field solutions to the wave equation. Our
wave functions represent exact solutions to the
restricted Hartree-Fock equations to at least
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three figures, possibly more.
The ground-state 'P wave function has been re-

ported previously'; wave functions for all excited
states of the configurations Is'2s'2P" (3s, 3d) (n

= 0, 1, 2, 3) of 0 and N have been computed and are
being prepared for publication.

In view of Garstang's careful and extensive dis-
cussion of this OI transition, we would like to note
some additional calculations we have performed.
We computed the 0' value using our 'I' ground-
state function and our 'S wave function for the 3s
electron. The value 0. 1052 obtained confirms
the value 0. 11 obtained by Garstang using the

Hartree, Hartree, and Swirles function and Nick-
las and Treanor's function, respectively, for
these two states. ' The results show that, as one
might expect, the value of o' is relatively insen-
sitive to the difference between the 'S and 'S wave

functions. In addition, for the 2P - 3s transition
(neglecting coupling) we have obtained the value
g'= 0. 15 from the Hartree-Fock-Slater (HFS)
wave functions computed by one of us. ' Our ex-
perience in comparing values of g' obtained from
HFS wave functions with more accurate values
(theoretical and experimental) indicates that for
transitions involving excitation of a 2P electron
they are somewhat too large. The ratio of posi-

tive to negative contributions to the integral for
the analytic SCF functions is 10.1, indicating that
while some cancellation does occur in the integra-
tion, it is not severe.

Finally, we would like to point out that the val-
ue of g' for the Ni 2p'3s('P) - 2p'('S), reported in
an earlier paper, ' was listed incorrectly as 0. 12.
The correct value is a'= 0. 131 and this value
leads to the f number of 0. 10 as quoted in that
paper.
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Impressive success has been achieved in under-
standing the nuclear energy gap and associated
phenomena in terms of the Belyaev' adaptation
of the superconducting theory to finite nuclei.
The calculations, however, generally employ
simplified internucleonic potentials, with a few
adjustable parameters empirically fitted to a
large quantity of nuclear data. On the other hand,
calculations for infinite nuclear matter, utilizing
"realistic" internucleonic potentials, have shown
that the energy gap is very small or nonexistent.
In order to bridge the difference between these
two approaches, we have performed calculations
for the energy gap of a finite system with inter-
nucleonic potentials which reproduce singlet, s-
wave scattering data.

To simulate a finite nucleus, we have used a
slab model in which the system is of infinite ex-

tent in the x and y directions, but is confined to
a region of thickness L in the z direction. The
basis functions for the system are taken to be
the product of plane waves in the x and y direc-
tions, and standing waves (vanishing outside the
slab) in the a direction. The energy gap is found
from the BCS' integral equation

{k-kj Vjk' -k
2/ ~ " 8+A 21/2

where jk j denotes a state described above and
j-k) is the time-reversed state of jk). In this
work, ek is represented by the effective mass
approximation

~- = (8'/2m «)(k' —k
k F (2)

The ~~ in Eq. (1) is properly replaced by in-


