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Figure 1. Typical c-lIxis pcnetmLion profile. 

Table Ill : Activation Energics and Do Valucs 

PrC8811rc, kg.fem.' 
000 2000 4000 6000 8000 111.100 

All., kcnl./mole 25.12 25.57 25 .61 26 .:13 27 .2-\ 27 .!)O 
All., keRl./molc 25.55 25 .81 26.70 27 .48 28.06 2S .48 
D.G

, em.'/aee. !L06 10.7 !)'40 15 .2 2H .O 42 . I 
D.-, em.l/see. 6 .23 7 . 16 13.4 21.7 28 .8 35 .2 

The trcnd toward highcr 6.f{ values with increased 
pressure implies an activation volume grcatcr than zcro 
since thermodynamics givcs 

( OMI) = T ( 06.S) + 6.V (4) 
oJ> r oP r 

}'rom the development of 6.S by Keyes l6 (neglccting 
the pressure variation of thermal expansion, a) we have 

(~~S)r = 2 (r - D a6.V (5) 

where r is the Gruneisen constant. Combining (4) 
and (5) 
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Thus, a posit.iv(' chunl!;(' ill off with preSf;lII'C assures 
that 01' is l!;rcater than zero. This is consistcnt with 
prcvious Itil!;h presslll'(, d i {'fusion stud iCf;. 2 

An approximatc valuc of (oMljoJ')r = 12.5 cm.aj 
molc lea.ds to the valuc a V = 12.0 cm. 3• This rcsult 
docs not al!;rce with the vulue oht.aincd rrolll the usual 
mcthod of dctc!l'Illininl!; a V and undou!>kdly reflects 
the ulleertaint.y ill higher pressure isobar slopes (Fig. 
2and 3). 
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Figure 2.1.a-Axis dilTusion isobars. 
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The most striking fcatu re of the data in Table III 
is that thc activation cncrgies for both a- and c-axis 
diITusion arc the same to wcll within experimental 
error. This is surprising, in view of the definite an
isotropy in thermal cxpansion and compressibility 
shown in Table 1. l\forc important, l\Ieakin and I\lok
holm 10 observed considerable diffusion anisotropy in 
their work on tin. This discrepancy is discussed 
more fully in a later section. The similarity of activa-

(16) It. W. Keyes. "Solids Under Pressure." W. Paul and D. M. 
Wllrschlluer, Ed .. McGraw-Hill Book Co., Inc .• New York. N. Y., 
1903, p. 71 • 


