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Positions of the lowest odd-parity ' D states in He have been calculated variationally. The
trial wave function of Hylleraas type with four nonlinear parameters has been used. The re-
sults for the lowest ' D states obtained by using 112 terms in the wave function are lower than
the previous results. The mass-polarization correction has been also calculated. The transi-
tion 23P'-33D is of wavelength 3014.16 A, which agrees well with the previous calculation
and the experimental result. The '3DO states of H were also investigated, but no states of odd
parity were found in this calculation.

In a previous paper, ' the positions of the even-
parity D states were given. These states decay
through autoionization. In this paper the positions

of the lowest ' D states of odd parity are pre-
sented. These states lie below the n= 2 threshold
of He' and decay radiatively to the lower states.
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where the 5) are the rotational harmonics, depend-
ing on the symmetric Euler angles 8, P, g.
These functions are eigenfunctions of exchange and
satisfy the following property:

The trial wave function is of the Hylleraas type
when radial functions f=f(r„r2, r, 2) and

g = g(r» r2I rL2) are given by

f(r„r„r„)= e '"L "L &"20'r'r

m-0

g(r, r r, ) e-&P24L0&202& r2P

It is implied that

l -0 m-0 n~0

g'=g'(r2 rL, r») .

The upper sign in Eq. (1) corresponds to the
singlet states and the lower sign to the triplet
states. The first term in the wave function cor-
responds to the configuration (Pd) and the second
term corresponds to the configuration (df ) for two
electrons with total angular momentum equal to
2. This separation then is suggested by the con-
figuration-interaction description and allows the
use of four nonlinear parameters, which facilitates
the convergence of the eigenvalues with respect
to the number of terms in the wave function.

In Table I we present our results, optimized
with respect to all the four nonlinear parameters
for 112 terms, as a function of the Pekeris num-
ber' for D states. The comparison of the results
with those of Doyle et al. 3 and McCavert and
Rudge is also given. The latter results seem to
be uncertain in the fourth decimal place, The
first singlet and triplet states are seen to be lower
than the variational results, but above the 1/2 ex-

The odd-parity states, unlike the even-parity D
states, are stationary states of the Hamiltonian and
therefore the eigenvalues are given by the expec-
tation value of the Hamiltonian, i.e. ,

E=(cue)/(cc ) .
The most general D-state wave function of odd

parity of two electrons is

C =sine, a

x{[(f+f) cos( 82' )2& 2+(f+f )»n(28/2)+2 ]

+ [(5cos8» —1)(gag) cos(28»)+2

+(5cos8»+1)(g+g)»n(28L2)+2 j) (2)
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TABLE II. Explicit comparison with experimental
~P~-~D~ transitions.

Level(n) C alculated

3014.46
2562. 71
2400. 91
2321.91

A, (A)

Observed (vac. )

3014.6+ 3
2561. 76 + 1

2402. 71+1
2319.69 + 1

pansion results of Doyle et al. ' Careful optimiza-
tion of the energy with respect to four nonlinear
parameters still did not allow us to approach the
1/z results and we believe those results are too
low.

The mass-polarization corr ection

E„=-(2/M)(C v, ~ v~@)

is given for all the states in Table I. Finally, the
positions of the D states, including the reduced
mass and the mass-polarization corrections, with
respect to the ground state of He are given in
Table I.

Combining the BD (1) results with the position of
'I" state, ' we find the wavelength of the transition
P'- D is equal to 3014. 16, A. This agrees with

the results of Doyle et al. and also with the recent
experimental results of Berry et al. An explicit
comparison with the experimental 'p' —'D tran-
sitions is given in Table II.

No ' g70 states in H were found in this calcula-
tion.

I wish to thank Dr. A. Temkin for critical read-
ing of the manuscript.
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ERRATUM

Electronic Transmission Spectroscopy: Core-Excited Resonances in Diatomic Molccul s, L. Sanche and G.
J. Schulz IPhys. Bev. A 6, 69 (1972)]. Figure 10 has the band designations incorrectly labeled. Below
we show the corrected Fig. 10.
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FIG. 10. Derivative of transmitted current vs electron
energy in N2. The giant resonance 1 —1' is a Z~, N2

state whose parents are the ESZ~ and a"Z~ Rydberg states
of N2. The grandparent of the structures 1-4 is the
ground state of N2'. The other resonances, including bands"c"and "d" which appear on the higher-sensitivity run at
the bottom of the figure, have the A II„state of Q' as
grandparent.


