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Se Donor Absorption — 7/Se Hyperfine Splitting

31p Hyperfine Splitting of the Neutral Donor Bound Ex citon

Isotopically Enriched Silicon
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a, A schematic of the transitions between the neutral donor ground ¢, Schematic for the optical polarization mechanism. A laser pumps

state (D° and the bound exciton ground state (D°X). The two neutral donors (D in only one selected electronic and nuclear spin 0T Teo a0 10 2000 2500 aooo
electrons () of D°X form a spin singlet which cannot couple to the state into a D°X state. This decays to an ionized donor plus free agnetic Teld (G

hole ( ), the nuclear spin, or the magnetic field. electron by the predominant Auger decay of D%X; subsequent electron
b, Zeeman splitting of the D° and D°®X states, and allowed optical capture may then populate the opposite electronic spin state.
transitions, numbered in order of increasing energy.

The Zeeman splitting components of the ’Se* 1S(T,) - transitions in
28S| are shown as a fan diagram, where the brightness corresponds

%’ to the magnitude of the absorbance. The level diagram indicates the
S origin of the these components. 1S(A,) is the Se* ground state, and
= | | | | | | | | m, and m, are the electronic and nuclear spins, respectively.
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This i1s a novel characterization method for many deep centers
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containing for example Cu, Ag, Au, Li and possibly Pt. absorption lines, both at a resolution of 0.02 cm .
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