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Table I: Thermal Expansion" and Linear Compression CII('l llI"i"nt,"" for Tin 

0'". dflg. - l #(". atm. - 1 I:Hic, d r l!. ,1 Ilbn. -Ie c5.,", lI.tm. - 2 .6.&c. deg. -I atm. - 'I d 

:3G . 4 X 10-· G. 6\13 X 10- 7 O. OO;J:3 X 10 - 7 1.0n X 10- 11 -0 .0037' X 10-11 

oft, deg.- I "n, atm.-I .6."0. "(",:t . - I atTn. -I' 

16.7 X 10- · G.008 X 10-7 0.0027 X 10-7 .; . l!) X 10- 12 0 .0013 X 10-12 

" S. Lee and W. Raynor, Pror:. Phys. SOI:., 867, n!l (10M). b [teL 14, p. 160; !11/1o = liP - 01'2. .!1" = dJljd T . d!1o =. do/dT. 

prCHHllrr. Thc bomh waH illlllH'rSCO in a Dow-Coming 
rl()() silicone oil bath at thc dcsireo tcmpcra.ture. Crys
(,ILl t.Plllporn.tlll'e wo.:; nlrusured on a carefully cali
hmL(·d chromcl- al\lll1d thermoco\lple Ileal' the crystal 
ill (, Il(~ homh. Telllpemt\lre wa:; ll1eaSIIIW\ to O.:2.'i°, 
hilt variable tell1p<'rature j!;moients prevent,l)d knowing 
the t.Pmperawre at the crystal 1.0 better than wit.hin 
n.ilollt 2°. Corrections were applied for finite wal'lllillg 
and cooling ratcs. The::>e were always less thall 2%. 

Aft!'r the o.llllcn.l, each nonactive face wo.s microtonwd 
to eliminat.e Hl\1'facc diffusion cffects. The COllHlllln 
edge lwtwcpn the two diffusion faces was also relllovt,d. 
Hadioactive slices 2 Il thick were grouped in thre('s; 
en.eh ~roup wo.s weighed to ± 10 Ilg., then counted in 
0. methane flow proportional counter operating in t,he 
pln.teau region . Tell thousand counts o.hove baek
ground were collected from cn.ch sample. Approxi
mate penetration profiles were determined as shown ill 
Fig. 1. Slice thickness and face misalignment cor
rections were applied to the diffusion coefficient ca,l
culations. 16 The relative error in the diffusion co('ffi
cients is close to ± 5%. 

Experimental Results 
From the thermal expansion and compressibility 

data givell in Tahle I, the diffusion coefficients were cor
rccted for the effects of thermal expansion and linear 
COlli pression. This effect is slllall, never much great.er 
than 1%. At the highest pressures it was occasionally 
negative or zero . The corrected diffusion coefficien t s, 
as well as othCl' pertinent quantities, are given in 
Table II. 

Isobars . A temporary value of (0 In D/oP)r was 
taken from a plot of the da.ta as approximate isohH I'!-;, 
o.nd this value was used to correct each diffusion co
efficient to the nominal (i.e., 000, 2000, etc.) pressure 
of the run. Corrections were never greater than 3%, 
so that a more accuro.tc correction procedure is un
necessary. The corrected isobars for a- and c-axis 
diffusion are shown in Fig. 2 and 3. The lines shown 
are not lcast-s<luares lines, but o.re instead intuitiv(' 
lines which show more clearly the trends in thc datil.. 

Table II: DifTusion DnLn 

P. nil x 1011, D, X 10" . D. 
kll;./e,,, .' 7'. oc. • em. 2/Boe. crn.'/sco. D, 

000 l!l(l .4 0 . 2113 
noo JG2.r. O.24!l 
()OO IGO .H 0.OOH6 
O()() 17li . :! O. iili7 O.2ii5 2 . 184 
000 1!l1 . 7 1 . 400 0.563 2.487 
(100 2117.7 3 .5Sa J . 5!)H 2 .3(j() 
000 22!) .X 10 .00 4 .82 2 .00:l 

21:,S lRH . r. O.!)))) 0.471 1. !J4!1 
1r.40 207 . !! 2 .8!):~ 1.360 2 . 127 
IH!I~ 22.'i.6 7.363 :3 . 403 2 . 164 
l!l:\~ 22H.8 7 .81)2 4.378 1 .803 
411t; IHO . l O.HOO 
:mHS H12 .0 0.:3(10 
:\!J07 211 .a 2.748 1 .2!)3 2 . 12.1 
4007 22!i. ) S.124 2.87G 1 .782 
:m77 2:;.').!) 1O.02!l 4.866 2 .062 
()()f'~1 Ultl . () 0.."i4H5 
fiO:\.') [!12 . (i O.67!! 0.272 2 . 4!)G 
r.III7 20~.1 1 .5!i7 0 . 701 2 . 22 1 
(iIO·1 22·I.G 4.RR:l 2 .anO 2 . 12:1 
(iO'20 2:~!) . 8 10 . 7GB 4 . lOG 2 .5G7 
7!l!ln 101 . !l 0.400 0 . J8:34 2.181 
7!)O!I 207 .8 0.471 
7n.')n 2()8 .8 l.aS!) 0 .664 2.O!J2 
7()iO 224.8 3.642 ) . 507 2 . 417 
R07!1 2an .8 7.6!l1 3 . 100 2.451 

lOOnO 1!l2 .0 0.:3467 0.159 2.181 
10120 207 .6 0 .O8!lO 0.422 2 .331 
1010.'1 225.3 2 .!)1O 1.368 2.127 
10134 244.8 7.765 2.727 2 .847 

This is jn::>tified since four points are inadequate for a 
IIlmningful least-squares treatment, pal'ticulo.riy in 
view of the scatter in the data. Activation energies 
a.nd Do vo.lues derivcd from these isobars are given in 
Tablc III. A reasonahle mean value of the standard 
deviations for the activation energies is 1.25 kcal., 
or 5%, while the relative error of the Do values is close 
to 10%. 
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