Computation of the hyperfine structure of lanthanide-organic

complexes used for Quantum Information Processing
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Motivation Lanthanide-organic complexes = Quantum Information Processing.!!

High nuclear spin = high number of states.

_n3* in Ln-based complexes = 4f valence electrons = interesting optical and magnetic properties.!?!

Nuclear properties + electronic properties = individually addressable hyperfine levels = qudits.**!

Complexes with Ln%?* = additional 6s valence electron = penetration inside the nucleus = even larger
hyperfine spacings.

TbPc, as a qu-4-it (from [5]).

» Playground to study the effect the internal structure of the nucleus has on electronic levels.

Nuclear aspect

Qu a nt u m I nfo rm atlo n Table 1. Comparison of the information

density between bases of information.
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. . . . . » Compute f — f transition intensities.
» Pursue the computation of ligand field parameters via multipole pute f = f
expansion. ® Take into account the excitations of the ligand.
®» Auip & Bguaa 0nly in H-like free ions (single electron) for now... = Compute the coherence times / oscillator strengths.
= Compute them with multi-electronic ions/atoms. ®» Help experimental team.. to implement a physical quantum error

= (o past the free ion Hamiltonian and add the ligand field. correcting code or other algorithms with qudits.
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