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In this study, we have focused on the physical properties of diamond which
has a large influence on characteristics by isotope purification. High concentration of oxygen was
applied to grow isotopically controlled diamond, and successfully obtained high quality 12C
freestanding crystals. Regarding elastic properties, the ultra-precise lattice constant
measurements were carried out for isotopically-enriched crystal by four-crystal symmetric reflection

type X-ray diffraction. Also, the measurement using the Brillouin vibration method was performed to
obtain the precise elastic constant of isotopically-enriched crystal. We have conducted
photoluminescence and differential absorption spectroscopy under uniaxial stress at cryogenic
temperatures and observed that free exciton transitions in 12Ccrystal are split by uniaxial stress
for the first time. We also have succeeded in precise identification of the 12C and 13C bandgap
difference and the isotope effect on phonons and excitons.
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