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Helium is the prototype system for the study of
electron correlation. Manifestations of doubly excited
states as resonances in the photoionization spectra
have been studied extensively in the last few decades.
Most of the previous theoretical and experimental
studies of helium doubly excited states assume that
Auger process dominates the decay mechanism. How-
ever, continuing progress in synchrotron light sources
in the last few years has now o�ered experimentalists
the opportunity to examine the radiative decays of the
helium doubly excited states1�4.

We present a theoretical study for the radiative de-
cay of the low-lying doubly excited 1Po states of he-
lium below the He+(N=3D2) threshold. From the cal-
culated Auger and radiative decay rates, the natu-
ral widths of these states are obtained. By follow-
ing the radiative decay branches of individual doubly
excited states, including all the cascade transitions,
we derive the expected VUV photon yields and the
metastable atom yields in the uorescence spectra.
These data serve to compare with the recent exper-
imental measurements2;3.

The radiative decay rate of individual doubly ex-
cited states reects the importance of con�guration
mixing. Neglected by most prior studies, radiative
decay is shown to be more important than autoion-
ization in the decay mechanism of some doubly ex-
cited states. Among the low lying states, the (�1; 0)0

n

series decays predominantly via radiative channels,
while Auger process dominates the decay of (0,1)+

n

and (1,0)�
n
series. With increasing brightness avail-

able from synchrotron radiation sources, it is becoming
possible to examine the radiative branch of the decay
of doubly excited states of helium. These data for ra-
diative decay rates would provide critical information
on those doubly excited states which have so far been
neglected both theoretically and experimentally.
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TABLE I. Oscillator strength from the ground state f ,
Auger decay rate �a , and total radiative decay rates
�r for doubly excited states (K;T )a

n
. � =3D �r + �a is

the total decay rate. All decay rates are shown in the
unit of s�1.

state f �a �r �

(0; 1)+2 6.98e-3 5.70e+13 6.94e+9 5.71e+13
(0; 1)+3 1.14e-3 1.24e+13 7.22e+9 1.24e+13
(0; 1)+4 4.60e-4 0.53e+13 7.52e+9 5.31e+12
(0; 1)+5 2.30e-4 0.26e+13 7.67e+9 2.61e+12
(0; 1)+6 1.32e-5 0.15e+13 7.76e+9 1.55e+12
(0; 1)+7 8.25e-5 0.92e+12 7.80e+9 9.28e+11

(1; 0)�3 2.87e-5 1.60e+11 5.33e+9 1.65e+11
(1; 0)�4 2.18e-5 0.84e+11 7.37e+9 9.14e+10
(1; 0)�5 1.11e-5 0.41e+11 7.88e+9 4.89e+10
(1; 0)�6 6.15e-6 2.24e+10 8.29e+9 3.07e+10
(1; 0)�7 3.73e-6 1.33e+10 8.54e+9 2.18e+10

(�1; 0)03 2.49e-6 0.62e+9 4.22e+9 4.84e+9
(�1; 0)04 2.22e-6 1.24e+8 3.77e+9 3.89e+9
(�1; 0)05 1.46e-6 0.63e+8a 3.54e+9 3.60e+9
(�1; 0)06 9.67e-7 0.37e+7a 2.98e+9 3.02e+9

a Estimated.
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