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The rate of =clf 0 ] e was measared oo the rwdioactive-tracer-l ‘e technique at
860, 910, and * oo L ostatic pressures from 2,00 16 9.08 kbar. The diiis S 00 served to
decrease with oo . pressore, and the activation volume 1o seli-diffusion was S i in 7.24:04

cm?/mole. This vidue is in good agreement witl hie suio o oac experimental vidues of the activation

volumes of formation and motion in gold, the ¢

smentad va.oos of the activation volumes in othe:r ¢

metals, and many of the theoretical values calculiaice for coppior. “The present value also is in fair-to-cxoelient
agreement with the various expressions relating ihie activiion volume to other experimentally derived
quantitic: . The limiting source of error in pressurc-ditiusion expeiniacnts of the prosent type was found to be
in contriniing the measurement, reproducibility, and uniformity of ithe temperature.

I. INTRODUCTION

TANY experiments have been carricd out ii
"N recent years in an effort to clarify the nature o:
atomic defects in metals. A series of such experiments
by Simmons and Ballufii'*=* has convincingly establish
that the predon nant thermally-generiicd defects i
the noble met: 5 ana aluminum e v oant soos

reinforcing the ..cady general belief . o diflus

limited phenon. yroceed by the vacancy me .
in these metal: ilowever, many of the details per-
taining t he  ure of ..« defects are still not well

defined, d « . are some important gaps in the
experimi. al v es of some of the basic properties
of vaca sin  als. :

Of - ula: e in clarifying the detailed nature of
the de: in 1 als are the values of the total activ.
tion ernc v an. the total .on volume of 1he
defect:  well s the indepc. " v determined vilu
of the “gies ..ad volumes ¢ cvmation and moti
Self-di7  on e.periments are . ropriate for me:
ing 1. values of the total aciivation encrgy

volume. The radioactive tracer and sectioning (.

nique may be used for most metals in such measurc-
ments, although other techniques are sometimes used,
such as measurements of anelastic relaxation in certain
alloys, or nuclear-magnetic-resonance techniques in
certain metals. Diifusion rates have been measurcd
for many of the pure metals at atmospheric pressure,
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yiclding values of the activation energy for these
mei s, Relatively few of these metals have been sub-
jec.ci to self-diffusion studies at elevated pressures
be. e of the technical difficulties involved. For the
lower meiting-point metals, liquid pressure systems
and exicinal furnaces may be utilized. Nachtrieb and
co-workers have thus determined the activation volumes
for sodium,® alpha-white phosphorus,” and lead.?
Hudson - ad Hofimaa? used a “belt”-tvpe pressure
system™ i their deterinination of the activation. volume
in lead; they used sili une oil as the pressure fluid and
an internal heater to maintain the diffusion tempera-
ture. However, seli-diffusion measurements of the
high-melting-point metals, such as the noble metals,
require the use of a gas pressure system to insure both
hydrostaticity, and chemica’ stability of the pr :-ure
me win at high temperatures. An internal .. ice
alsc o< recn ced in order to make it possible to n.. ..cain
the e eiacare of the pressure vessel sufiicientiy low
by lorced external cooling, Tomizuka' used such an
arrangement to determine the activation volume of
silver, and Albrecht and Tomizuka,' with the app... « as
in this laboratory, have recently completed a dete. . -
tion of the activation volumes for diffusion of
and silver tracers in a gold-34 atomic percent siv
alloy.

Most of the theoretical calculations on point oicets
have been done for copper,' which is rej sesentative of
the fice-centered cubic crystal structure, but for which
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