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In 1928 Egil Andersen Hylleraas published the first of a series of papers on the helium isoelectronic
series, setting new standards for the accuracy of approximate quantum mechanical calculations.
Although Hylleraas would later (1955) provide an elegant analytical solution to the relativistic
one-electron atom, he did not consider relativistic two-electron atoms. This is a tougher problem
since the Dirac equation has solutions of both positive and negative energy, which in turn implies
that the Dirac-Coulomb Hamiltonian has no bound solutions. A solution which avoids invoking the
full machinery of QED is to embed the Dirac-Coulomb Hamiltonian by projection operators, thus
treating the negative-energy orbitals as an orthogonal complement. In the present contribution we
explore the optimal solution to the relativistic two-electron atom within this no-pair approximation.


