VACANCY FORMATION IN GOLD UNDER HIGH PRESSURE
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Fic. 5. Influence of pressure on fractional resistance
retained in gold wires quenched from 600°C.

who derived AV indirectly by combination of the
vacancy formation energy and his value of the
vacancy concentration obtained from the energy
released on annealing vacancies in gold foils with
the resistivity change of gold wires per fractional
volume change measured by BAUERLE and
KOEHLER.(10)

Calculated estimates of TEwoORDT®D for the
vacancy formation volume in copper ranging from
0+47 to 0-55 at. vol. are also in agreement with the
measured value.

A theoretical estimate of the degree of relaxation
of nearest neighbor atoms to the vacancy can be
made assuming the ESHELBY(22) elastic continuum
approximation. For f.c.c. metals, the relaxation §
is given by

- i
T 12m/@2)(1—0/1+0)]

where Vs is the measured formation volume and
c is Poisson’s ratio.

Poisson’s ratio of 0-42 for gold®3 and the
measured formation volume of 0-52 at. vol., give
the inward relaxation of nearest neighbors to the
vacancy as 24 per cent. This value compares
favorably with a relaxation of 2-24 per cent for
Cu calculated using a Morse potential function.2)
This remarkable agreement tends to justify the
validity of the use of a simple pairwise potential
function for lattice calculations in which drastic
atomic rearrangement does not occur.

The measured formation volume, when added
to EMRICK’s vacancy migration volume for gold®
yields an activation volume for self-diffusion in
gold of 0+67 at. vol. This value may be compared
with 0-7 at. vol. measured for self-diffusion in
lead® and 0-9 at. vol. reported for self-diffusion in
silver.(® To the author’s knowledge, the activation
volume for self-diffusion in gold has not been
measured; however, because both the formation
volume and the migration volume have been
measured, a direct comparison with the diffusion
volume would be most interesting.

Finally, the Bauerle and Koehler resistivity
change of gold wires accompanying a fractional
volume change Ap/(AV/V) = 3-2x 10~4 /cm and
the fractional formation volume measured can be
used to calculate the resistivity per atomic percent
vacancies. The value obtained, 1:67 Q/cm/at.%,
vacancies, is in fair to good agreement with several
theoretical estimates for copper made since 195324
ranging from 1-25 to the most recent value 1-67
Q/cm/at. 9%, vacancies.
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