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(000), CI? 0 II I) , CI 2 1/ 2 1/ 2), and (0 1/ 2 ~ /II ,,-ilb III Ii I, 
cell dimem;iOlls at. 2r;0 of a = !i.820 K., (: = :~.17 :", \., 
so tha.t ci a = O.:i"\:i(i. I~a.ch aton1 has fotll' 111·:I l'P"t. 
neighbol':; at n disk1.nce of :~.OJ(j 1\., din'(·I.l'd '"' 1:,0 
Ollt. of t.II(' a-axis pl:.1IH', anu two next 11('.111'(':;1. lH'igb bon; 
along t.he e-axis at. :~.17!) A. 

In this stl'uct\lrt' t.WO di:;tinct kinds of jump an' po,;­
sible fol' bllik diffusion via v:1canciC's. Tf ill Fig; . ill. 
the vacancy is at the ite lal)('lcu 1, it nlny C'xr'h: lllg;e 
with C'ithl'r of four nean'st lH'ig;hboI'H Inllt'l('d ., or 
two next-lIeal'('Ht neighhors labeled :t Oldy 111" 1'(' 
jlllllPS arc consiucred; othC'r jllmps are (' ';Sf'lIt i: lil,v 
blocked hy the atoms nC'ighboring t.he va(:alJ{·Y . For 
convC'lliC'll(,C', a v:t('nncy jump from site I t.o I'itr' '1 - hnll 
be called an "a" jump, not exactly in t.he CL-lixis d irr'(:­
tion, and a "e" jump will he t.he vncancy jlllllP 1'1'0111 

site 1 to siLc :3. Note that the "a" jump ('ollt.nim; a 
component in the e-ax is direction which contribut( ·s 1.0 

e-axis diffusion, while "e" jumps do not COlli rihllt (· tn 
a-axis diffllsioll. 

In view of the cssC'nt.inlly idcntical (,1H'rg;i( 's (111< 1 
volumes associat.('d wit.h diffw,ion aloll!!; t.he difY( 'I't'llt 
:1.xes, it is attractive to post,uln.t.e t,hl1t ollly one jlllllP, 
the "a" type, might sati:;fn.ctorily account, for t.he I'('sults 
of this study. We check this possibility hy fonnillg; t.he 
ratio 

(10) 

where all terms have their usual meanillg. rr ollly "a" 
jump:; are assumed thC'1I D.!J" = D./l/, D.8. = D..'-i/, 
and v. = v/, and (10) becomes 

Dc 'Yc'e2 

D. = 'Y.a2 
(11) 

The component of an Ha" jump in the a-axis direction 
is one-half the length of an a edge of the nnit cell. 
There are four possible jumps of this type, only two 
of which contribute to difTusioll along a given a-axis, 
so 'Yaa2 = '/2(2)(aI 2)2 = a2/4-. All a jumps contain 
components in the c-axis direction of magnitude el l, so 
'Yc'e2 = 1/2 (4)(e/4)2 = c2/ 8. The factor liz ill front. 
of each pl'Oduct ar ises from the definition of thl' 'Y­

values. 22 Since Dal Dc = 2.20, we have 

1/2.20 = O.4M -;-;6. (1 / 8)e 2/ (1 / 4)a 2 = 
(1 /2 )(e2Ia2) = 0.1;; (12) 

since Lhe ratio (c 2 I a2) is 0.208. Hence, the 0 ],"11'\, ol 
rate of e-axis difTusion is a factor of tlU'ee too high to be 
explained by ollly "a" jumps. The missing two­
thirds of the observed rate must be assigned to "e"­
type jumps, so that c-axis diffusion is a combination 
of both elementary jumps. 
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Atomic Positons in While Tin 

Figllrt· 7. At.onti(· posit.iolls in t.ill. 
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Figllre R. Cont.ribut.ions of a- and c-t.ype jIlI1lPS. 

Similar to Meakin and Klokholm,lo we compare 
the diffus ion coefficients for "a" alld "e" jumps scpa­
rn tely by subtracting 0.1;;]). frol11 C'ach Dc value at 
t. samc temperature. This removes the "a"-juillp 
rOllLributioll to e-axis diITusion. Figure 8 shows the 
zero-pressure isobars for D., D" and Dc', where Dc' = 
Dc - 0.15D". Least squares gives Do' = 4.6-1: cm. 21 
sec. and D.H c' = 25.6 kcal., essentially unchanged in 

(22) C. Zener, J. Appl. PhI/8 .• 22,372 (1952). 


