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Abstract TE 1 6 3 9 8 4

In this research, the impurities in a natural diamond and the effects of neutron irr_adiation on
diamond physical properties were studied by electron spin resonance (ESR) spectrometer. The ESR
spectra of a natural yellowish diamond sample before neutron irradiation indicated that three atoms
of nitrogen were in a neighbor position. From the results, ESR spectra demonstrated three peaks and
seven peaks at () = 0, 90,180 degree and ¢ =15,3045,...,75,105,120,...,165 degree, respectively.
These peaks, generated from a coupling between the electron spin (S = 1/2) and the nuclear spin
(I = 1) of the nitrogen atom, exhibited the hyperfine splitting phenomenon. Consequently, three
atoms of nitrogen were confirmed to be diagonally positioned in a unit cell. Although the peaks of
ESR spectra before and after neutron irradiation were comparable, the middle peak of ESR spectra
after neutron irradiation was higher than that before neutron irradiation, due to the broken C-C
bonds. This characteristic is called the dangling bonds, generally correlated to the vacancies in the
diamond structure. The donor level in energy gap was then shifted. Hence, the color of the diamond,
after neutron irradiation, was altered from yellow to dark-green, and returned to approximately

original appearance within a year.





