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I. INTRODUCTION

ANY experiments have been carried out i
" 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 establishc
! that the predon nant thermally-generaied defects i
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nique may be used for most metals in such measure-
| ments, although other techniques are sometimes usc,

such as measurements of anelastic relaxation in certain
1 alloys, or nuclear-magnetic-resonance techniques in
certain metals. Diffusion rates have been measurcd
for many of the pure metals at atmospheric pressure,
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quantitic: . The limiting source of error in pressure-diffusion expeiiaents of the present type was found to be
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yiclding values of the activation energy for these
meos. Relatively few of these metals have been sub-
jec.ed to self-diffusion studies at elevated pressures
beo use of the technical difficulties involved. For the
lower meiting-point metals, liquid pressure systems
and exievnal furnaces may be utilized. Nachtrieb and
co-workers have thus determined the activition volumes
for sodium,® alpha-white phosphorus,” and lead.®
Hudson ad Hofimaa® used a “belt”-tvpe pressure
system 11 their deteriination 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. IHowever, 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
meo uin at high temperatures. An internal .. ce
alsc i< recnced in order to make it possible to ni. Loain
the croperacare of the pressure vessel sufficiently low
by forced external cooling. Tomizuka'' used such an
arrangement to determine the activation volumc of
silver, and Albrecht and Tomizuka,' with the app... « us
in this laboratory, have recently completed a dete. . -
tion of the activation volumes for diffusion oi _
and silver tracers in a gold-34 atomic percent siwv
allov.

Most of the theoretical calculations o point wo.cts
have been done for copper,™ which is rej resentative of
the lice-centered cubic crystal structure, but for which
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