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Double photoionization of doubly exited helium

Liang Feng and Hugo W. van der Hart
Department of Applied Mathematics and Theoretical Physics, Queens University Belfast, Belfast BT7 INN, United Kingdom

(Received 19 February 2002; published 23 September 2002)

The R-matrix-Floquet technique for atoms in strong laser fields is extended to describe double photoioniza-
tion by combining it with B-spline basis sets. One advantage of this extended R-matrix-Floquet approach is that
the effects of the intense laser field on double photoionization can be taken into account nonperturbatively. The
results agree with existing experimental and theoretical results for double photoionization of the ground state
of He within 5% above a photon energy of 4.2 a.u. We further apply this approach to study double photoion-
ization of the autoionizing 2s* | S° state of He to demonstrate its capability in dealing with autoionization of the
mitial state and photoionization simultaneously.

DOI: 10.1103/PhysRevA.66.031402 PACS number(s): 32.80.Wr, 31.15.Ar. 32.80.Gc

Double photoionization provides a sensitive probe of the  independent one by using the Floquet-Fourier ansatz. We di-
correlated motion of the electrons inside an atom. Obviously.  vide configuration space into an inner and an outer region. In
in the absence of electron-electron interaction. a single pho-  the inner region. the full Hamiltonian including all interac-
ton could not eject two electrons out of an atom simulta-  tions between all electrons 1s employed to determine the in-
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