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1 \ I: U: IT . ,\ diabatic ' CcO!H!-orricr clastic constants of cnlumbium obtaincd in thc pre~c lll and ill prc\'ious in\·csl iga liolls. The in­
,Ii,-atMs of Refs. 2·1 and 27 \I ~ed ultrason ic methods and Refs. 25 and 28 used the resonance method . The values for the present 

.. t ~I'S listed without parenthescs were determined directly from the"measurcd ult rasonic wave velocities and the other values were 
,ulakd from thelll. CI;'= (C,,- Cd / 2, CL '= (C,,+C,,+2CH )/2, A = (C,,+2CI2) / 3, and~ A = C .. I Cs' . 

Temp. densi ty 
·l'rnt (OK) (g/cm3) C" • C2" C,," Cs' a C 'a /, Ka A 

I.l:-cnt 

•• mplc 1 298 8.578 (2 .4653) (1.3335) 0 .28368 0.56592 2.183 \ (1.7108) (0.5013) 

, Inl plc 2 298 8 .578 2.4645 (1.3323) 0.28431 0.56618 2.1 828 (1. 7098) (0.5022) 

Ik"t" values 293 8.578 (2 .~ 6.'i±0.005) (1.333±0.007) 0.28-!0±0.0006 0.S66t 2.1829 (1.7 102) (0.5017) 

;l· , ·io liS 

.. r. 2·' 300 8.578 2. 456±0. 0098 1.3-1-5± 0.014 0.2873±0.0011 0.560~ 2.187 1. 718 0.5127 

f:' f. 27 300 8.5605 2.4S6±0 .015 1.387±0.46 0.2930±0.001 8 0.53-!5 2.215 1.743 0.5482 

c~ .. i. 25 298 8.578 2.34 1'.21 

f',. r. 28 RT 2.40±0.ll 1. 26±0. I I 

• I'"il ; or 10 " drn/cm'. 

:1 th e calculational equation 

1Iln = [F( Cj) / 6p J(2::.///o). (2) 

rhis equat ion was used to calculate th e yalue of the 
,I"pe 111 for each of the runs. l.:ncertainty limits for 
'hl' slopes " 'ere established based on the estimated 
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I'l l .. I. Example of data for a hydrostatic pressure run. The 
;""n ,irdes are data before correcting for temperature changes 
,'l rlnK the run . Th e temperatures at the start , middle, a nd end of 
", f r l~n were about 25.5°,26.0°, and 25.0°C, respecti" ely . .-\fter 
' 1' It ~OO psi pressu re change, abou t 15 min w:\, allowed f ')~ the 
I ''''pe rature ti) approach equilihrium before freq uency rea rlings 
",' re taken. 

0.282 1 ±O .OOO-! 0.571 2.06 1.59 0.495 

0.2809±0.0007 0.57 2.11 1.64 0.493 

uncertainty in 6/ and in the stress, p. Examples of a 
hydrostatic pressure and a uniaxial stress run arc shown 
in Figs. 1 and 2. 

Because of the redundancy in the number of relations 
available to determin e the values of th e single-crystal 
TOEC, and the wide range of uncertainties in the 
values of III", the data analysis from this pOil~ t is highly 
subjective. Several procedures were tried with only 
slightly different result s, so only one of these arc 
described. The hydrostatic pressure data was con­
sidered the most reliable and was found to have the 
best internal consistency based on the relation s 1It~~ Ill ;" 

and 1nl+1Il2= ma+m4, which can readily be shown. 
The hydrostat ic pressure equations were then solved 
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FIG. 2. EX'llllple of data for a uniaxia l stress run . Some non­
linearity in the stress- frequency dependence at low st resses was 
often seen. 


