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Determination of formation energy of single vacancy in silicon by means of rapir
qgueching of high-temperature thermal eutlibrium

Kaneta, Hiroshi
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The silicon wafers were annealed at high-temperatures, to successfully

realize the thermal equilibrium of defects in the silicon wafers. The wafers were then quenched. The
concentrations of the guenched-in vacancies were determined by means of the low-temperature
ultrasonic measurement for the softening of the elastic constant C44. By applying our theory of
low-temperature elastic softening to the measured softening, we determined the concentration of
quenched-in vacancies. Using these values, we evaluated the formation energy of the vacancy. The
obtained value for the formation energy was smaller than expected from the conventional knowledge.
We however clarified the reason for the disagreement: imperfect quenching with insufficient cooling
rate and neglect of the out-diffusion of the vacancies. We conclude that our experimental approach
will allow us to derive the accurate value of the vacancy’ s formation energy, If these
inappropriate procedures in the experiment will be corrected.
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