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Monoisotopic Si, Ge and Si;_xGey alloy layers for Si photonics
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We find (The Epitaxially grown monoisotopic Si, Ge, and Si;_,Ge, layers of high crystal
result) quality has been produced
Abstract Silicon chips are the basis of modern processors. The limiting element for higher

production of them (silicon electronics) are optical connections. High speed optical
fibers characterize the ineligible sizes and technology for chips. For higher speed
the transition to silicon photonics it is necessary. One of the problems to do that is a
technology for the production of silicon of a specified isotope composition.

We demonstrate the technology of the growth of Si, Ge, and Si; _Gey layers b
molecular-beam epitaxy with the use of a sublimation source of monoisotopic 205
or *Si and/or gas sources of monogermane "*GeH,. All of the epitaxial layers are of
high crystal quality. The secondary-ion mass spectroscopy data and Raman data
suggest the high isotopic purity (99.9%) and structural perfection of the *°Si, 2*Si,
"Ge, and *Si; _ "“Ge, layers. The *°Si layers doped with Er exhibit an efficient
photoluminescence signal.

The most promising field of application of monoisotopic silicon, germanium, or
their alloys (285i1 x 74Ge,(, RN 74Gex) is the engineering of devices for quantum
calculations, specifically, for a quantum computer.
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Internuclear communication in a
silicon photonics processor.
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