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No-pair Dirac—Coulomb model for two particles Perturbative expansion according to a

e Theoretical description of high-precision spectroscopy Hamiltonian: Fine-structure constant as a small parameter, o ~ 1/137
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e 1/Z expansion for high Z: relativistic zeroth order, 2 3
electron-electron interaction as pertubation Questions:
* Non-relativistic QED for low Z: non-relativistic as e How can we perform correct and efficient positive-energy Contribution from triplet basis states®
zero order, relativistic and QED effects as pertubation projection?

. . e [S-coupling scheme
using power series of o and Za. e Are the obtained results physically meaningful? AL

o 1S5¢ states of atoms: J =0, , =0, p = +1
e Sucher's equal-time equation a.b Coupled states: 1G¢ and 3Pe (unnatural partity state)
both relativistic and interparticle correlation of the ze-
roth order Distinction of e and e™:

single-particle energies (¢;)

Positive-energy projection

clE; EIE) e Non-relativistic optimization for each state. Then, the merged
| * basis set is applied in the Dirac—Coulomb—Breit calculations to
be able to compare with accurate reference values.
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Sucher’s equal-time equation

For two particles:
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