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• Simulation can facilitate a high-throughput analysis of designer 
defects. 
We must first develop a method capable of predicting HFI 
strengths and then apply it to select the optimal isoelectronic 
defect in silicon.

• We performed full-potential spin-polarized DFT-PBE calculations using 
WIEN2k within a basis of linearized augmented plane waves plus local 
orbitals (LAPW+lo), while treating spin-orbit coupling in a separate 
variational optimization step.

• DFT-level computation of electron spin densities 
shows the conduction electron will bunch slightly at a 
Sn site, but localization is still very weak compared to 
the P donor. 

• Meanwhile comparing to a Si nucleus in pristine bulk, 
the density at the Sn site is at least five times larger, 
which will conveniently distinguish it from the 
surrounding Si atoms.

• Thus the character of extrinsic isoelectronic defects 
looks promising, but why do we favor Sn over C, Ge, 
or Pb?
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Future work
• Nuclear flip-flop dynamics simulations of Sn in 

silicon are currently being planned. These will 
utilize in-house codes which have been in 
development for several years.

• Experimental fabrication and validation is also 
underway.
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