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The rate ~ ); 1" 11 wa :-, IIH';lsun .. '1 tilt' r,llil oa r ti\,c- lracc r b .. : Il~~ tec hnique a.t 
860,910, and " .. d alic prc:;slIr(':; f ... Jlll 2.()() I" I) .OX kimI'. The .Ii" .s . \I .. n. (' rverl to 
dccrca~c with .. ,I -~. I )I "::'>~ d' , and the acti\'aliol 'olullH' j - pli-dilTusinn \\,a l.;, ! Ii I', I'· ... 2. 1 0.4 
cn13/molc. ~rhi :- \, Ll l1~ i~ in J.:ood a~rcc mcnl wit:. il C Slt . .1 .It' cx pc rimtllt :lI \'; ~ILI\.: uj til l .U'!I\':Lti"rl 

volumes of format ion an d motion in I-:old, the , Illcnl .d , ... ,S oi the activation vOlumcs in ol il<'. ( 
metals, and many of the theoretical values calcu la1(" ior co":', r 'I' h l' prc:;ent value also is in fair-In ( d k ,lt 
agreement with the various eXflressions rcl;"tin)! llll! aCli\. L III I I Volllll1\' to oth .... f'xper imentally derived 
quanti lil . The limiting source of error in pressu re dllTusioll ,·xpc ..... cn is oi the I' ·,· ,,· lIt type w." found to be 
in cont ,.. .. ,ing the measurement, reproducihility, :lI1d ,mifol'lllily ol,he temper;"t ure . 

. INTRODUCTION 

1\ n ANY experiments have been carried ouL il 
~ V.! recent years in an effort to cla rify the na ture 0: 
atomic defects in metals. A series of such experiment s 
by Simmons and fi;dlulli '-

4 has convincingly establish, 
that the predon .]l'Lnt therm:tlly-gell er; u l" (idects 1'1 

the noble met; ) an" aluminum .• (~ \ .llIl l:o , • .,. 

reinforcing the .!'Cady general be liei . . dirru ~ 
limited phenon . )\'oceed by the vaca.ncy me( 
in these n etal· .Iowever, many of the deloLiI::; per-
taining 1 he ,fe oi . t . (Icfec ts are still nol well 
defined, ,d I are -",me important gaps in the 
expenn~ ,tl \ es of some of lhe basic properlies 
of vac:! ~ III '. als. 

Of - ula.. ,,; in clarify ing the detail ed nalure o j 

the de l 111 j .<Lls are the values of the lotal act i\. 
lion e •. < " a1" t.he total .on volume of ,tt 
defect , well .. :l I he indep<.. .' y delermined vall i 
of th , 'gies , .. lcl volumes (,,'malion and mol i, 
Self-di " on e.'l ,c:iments are ,ropriale for 111('; 

ing 1 i :t1 ues of the tot.al ,L, ,ivation ellergy 
volume. The radioaclive tracer and secl ioning 1 1 \ 

nique may be used for most melals in such llle;l.sure­
ments, although other techniques are sometimes \1,, ('01 , 
such as measurements of anelaslic relaxation in cerl:l ill 
alloys, or nuclear-magnetic-resonance techniques ill 
certain metals. DilTusion rates have been llleaSUI cd 
for many of the r,t.re metals at atmospheric pressurt' . 
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yield ing values of t he activation energy for these 
me, ,so Relatively few of these metals have becn suh­
jec ,\.' I to self-ditTusion studies at elevated pressures 
be, .~.,' of the technical difficulties involved. For the 
Iv\\ : 11h'i t ing-poin t metals, liquid pressure systems 
a110 eX it; , ". d fum." es may be util ized. ?\'achtrieb and 
co-workc- '~ have til :,.; determined the a.niv;l tion volumes 
for sodiulll,G alpha-wh ite phosphorus,' and lead .s 

lIuri::;(,;, .1(1 HOnlll il ,, ') used a "bel t"-I ype j»'('ssure 
SystClll jOl 

I 1 ;H:ir de t en •. i:.ation of the acti \·atiOl . ,,,Iume 
in lead; they used si l;. LIne oil as the prcs;, ure f. \..iJ and 
an inlernal heater tv ma intain the difiusion tempera­
lure. Howeve r, self-d ifiusion measurements of the 
high-melting-point metals, such as the noble metals, 
require the usc of a gas pressure S)'Slt'1ll to insu r(' both 
hyd~ .staticily, a.nd chemic;] ' stability of the 1 ( " Ire 
me "ill :It high temperalures. An internal • . :ce 
,,1 st .' i' ,', I cd in order to make it possible to n" " " din 
Ih, Vi 'i.\.' " ""re of the pressure vessel sUf1icien t iy low 
IIY .orced externa l cooling. Tomizuka l' used such an 
arL lllgell1cnt to determine the activation volum(. of 
silvL'l', and Albrecht and Tomizuka,12 wilh the ap\J.,. uS 

in I his l:dJoralory, have recen tl y completed a dell I. 

lioll of the :Lclivation volumes for difiusion of ,_, 
and silver tracers in a gold-34 atomic percen ; ,,;,\. 
all!) \'. 

,\loSI ()f the theoretical ca.lculations on point (". ,., s 
h:L\ (! l,n'll donc for coppcr,13 which is rei 'cscntativc of 
the :.Ice-ccntcred cubic crystal structure, but for which 
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