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Abstract

If ion implantation is to be used for fabrication of photonic and optically-based quantum
information devices in diamond crystals, a detailed understanding of the effects of ion
implantation and annealing on the opto-electronic properties of the diamond lattice is
necessary.

Coherent Acoustic Phonon (CAP) spectroscopy is an ultrafast optical method well suited
to study these phenomena. CAP experiments are an advancement of standard ultrafast
optical pump-probe techniques, and provide detailed depth-dependent information
about the optical and electronic properties of materials in a non-destructive fashion.

In this talk | will describe a systematic study of the modulation of CAP oscillation
patterns in diamond at a variety of He" implantation doses, and extract relationships for
how the implantation modifies the complex index of refraction of the diamond lattice,
as well as its first derivative with strain. Comparing these results with computer
simulations of implantation damage profiles yields a calibration relationship between
optical properties and induced damage. These results will aid in the fabrication of
photonic and quantum devices based on single-crystal diamonds.
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