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Isotopic Fingerprints of Deep Centers Isotopic Fingerprints of 4-atom Pt PL centers Isotopic Fingerprints of 5-atom Pt PL centers Pt and Au containing complexes

Pt and Au 4- and 5-atom complexes are very similar in that Li Is
replacing Cu successively.
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 Silsotope Enrichment: 99.991% 28Si Li successively replaces Cu from CusPt to Li;Pt Li successively replaces Cu from Cu,Pt to PtLi,
e [P]~5x 10" cm3; [B] ~5x 1013 cm3
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Isotopic fingerprints were first seen for the 1014 meV Cu,° PL line,
formerly described as a 2-Cu-atom complex. We demonstrate that L : |
at least 4 Cu atoms form this complex by observing five different iM* (Cu, Au, Li), centers
combinations of the two natural Cu isotopes, °Cu and °°Cu, 3-isotope L _ (Cu, Li, Au), centers
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through their different exciton binding energies. < Ptimplant |
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The known 777 and 884 meV Pt PL centers | Li Pt | - 0 cupti,
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e 5-atom centers have a larger binding energy (lower PL energy)
Pt natural Pt ' ! ' '
/ B | | . PtLi than the 4-atom centers.
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. et i configurations of Li -  Binding energy increases for Pt centers as Li replaces Cu.
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' ' * +Li  5-atom centers have a smaller binding energy (higher PL energy)
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 Binding energy decreases for Au centers as Li replaces Cu.
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Summary

Spectra of the 4-atom Cu,Li -, Pt series in 25Si.
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Analyzing Isotopic Fingerprints
4 and 5-atom deep metal centers

The number of Cu atoms was determined by comparing the Number In Si with a family of constituents:
relative abundances of the different components 0O, 1, 2 and 3 to Series of centers Li, Cu, Ag, Pt, Au
the now established structure of the Cu, center. : : :

4 (Cu, Au, Li), A Possibly more constituents.

The number of Li atoms in each center is determined by varying : Isotopic fingerprints in 28Si are a
b (Cu, Li, Au)
the °Li and ‘LI isotope content of the samples. . , , S powerful method to study
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Photon Energy (meV) Our Pt containing samples have either only 9Pt (radioactive 650.9 651.0 (Cu, LI, PY), Isoelectronic bound exciton

decay product of 9Hg implants), a simultaneous implant of Photon Energy (meV) (Cu, Pt, Li): centers.

Pt involvement in the 777 and 884 meV PL centers has been 194pt, 195Pt and 1°°Pt or they have been diffused with natural Pt. » Spectra of the 5-atom Cu,PtLi,_,, series in 2S;. (Cu, Ag) 23 complexes identified.
detected with a radioisotope method before. Now isotopic finger- Li has the largest relative change in isotope mass, and highest « Some spectra are obfuscated by overlapping electronic states. M Redefined the composition of 7.
prints in 28Si show the presence of a single Pt atom together with LVM energy, resui’[ing In the biggest shift of the exciton binding e The Split PL lines seen for mixed Li combinations in CUPtLi3 and CU4AU

4, respectively 3, Cu atoms in the 777 and 884 meV centers. energy per atomic mass unit (amu). PtLi, are likely due to inequivalent spatial configurations of Li (Ag, Au), (?)
Isotopes, similar to what has been observed for Cu,
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