
lin 

l'I'il.iC':ti d<' Il Hit,y ot· f'('qllin'H t.he aHHlllnpt.ioll of a vPl'y 
hi~ " I'.l'it,iml t,('IlIIWml,lll'l'. 

I II vi,'w of I.II1'HI' hdl', till' e:l'it.ical dl'lll'it.iI'R, t.elllpl'l'a-
1,111'1' ,~oC'rri,:il'll1.l' of 1.1,,: dC'IlHit.y I'S. I.C'mpl'ml.III·(' lillnl' 
(whi(:h aI'(' valid lip t.o al; 1(':lsl, t.ho II01'Ill fl.1 hoilill~ 
POillt.l'), alld t.hf' df'll si t,i('s at. t.IlC' lIormal hoilill~ POillt.R 
we'l'e PSt.illllLt,'d by three l'epam\.o but relat.ed m('\,hods. 
The jir8l IllI'1,hocl WitS the: RlLIlIe as uRed hy us ill t.he 
work Oil llla~111'siuIl1.1 1\11 avem~c rpdlle:ed rcc:t.ililll'lLr 
dianwkr I'S. l'edw'C'd t.C'llllwmtUI'(l lille for Hix llH'tlllR 
(11~, Bi , I\~, Ph, HIl, altd (:a) WlLR cOlIst,l'\wt.!'d alld IIH
RllIIWd t.o ,,(, fairly l'C'pn'H('ltt,ative of the reduc('(1 d(,IIHil,y 
liN. l'('dllC'('d 1,(,ll1pemt.lII'(, I)(,haviot· of md,als in J,I;('tt(~ml. 

The W'('f/I/(! Ilwt.hod iH t.hl~ sallt() as t.he fin'lt, eXG<,\ll. I.hat 
tho Itv!'l'llJ!;e lilln was eOIlRl.l'u(:kd from dat.a fOl'ROdiulll , 
)1otaHl'iulll, altd IllH~ltl'l'illtn . The Ih1:rrl met.hod ill
volwd applil:at.iolt of 1L ~('IH'I'It1il\cd mlnl,iolt hl't.wl'PII 
rcdllc('d dPltHity altd i.empnmt,lII'e whieh iH valid for 
liquid IlI('In.IH lLS well as oth()I' daHHeR of liqllidR. 1II 

Table I l'hoWH our rn.leullLted dcltsity data fOl' harium 
altd r.alcium. rt iR sren that the three methods yield 
reRltlts which agrC'e rat,her closely with each ot,ItC'I' . 
The reliahility of 0111' calculations is, of COl\l'se, depend
C'llt UpOIl the accul'l1cy of the experimental rcfel'ellce 
dCllsity as well aH errors in estimation of critical 
temperatures which are discussed elsewhere. 6 AI
t.hough our cnlclllated data are given to three 01' f01l1' 
significant figmes to illustrate the agreement of the 
three methods, it shollid be remembered that the error 
possihility may be ± 10%. 

Thr final results calculated for the density vs. 
temperature relationship may be expressed by the 
equation 
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/)"" (~./e:m.~) = :1.847 - .').2G X 10 - 47' (01C) (3) 

fill' lutt'juln, alld 

D('n (/!:./CIll. a) = ] m:l - 2.21 X 10 - 4 T(0l\.) (4) 

for ('aleiulll. 
The difTNences between the experimental amI cal

mllat "d l.empemt,\II'e coefficients, -8.87 X 10- 4 us. 
-2.2 1 X 10- 4 /!:. / cm. 3 OK., reHpeetive\y, for calciulll 
and -2. 14 X 10- 4 IJS. -.').2(; X 10- 4 g./elll. a °1\. 
for hariulll, arC' suhHt.allt.ial. 

TllI'He difl'e l'enrl's het,w('en the expel'illH'nt.1L1 ILnd cal
culat.ed rC'Hult,H ILre even more Htl'ikin~ if t.he e(wfTieient,ij 
of ellhi('al expanl'ion, -I//) dl) / d'l' , whil'h would he 
exprd('d to have HimillLr valu('H for barium and eal
('illlll, 11.l'(~ (·olllpal'('d . The codlicient.H of cubical ex
PILIIHioli at, tlln nl('1t , in~ point. oi>I.lLillnd frolll lUI av('mgn 
of C'lLlC'lllakd dat,a ILI'(~ very Rimilar (1..'i8 X JO - 1 01\. - 1 

for barium nlld J.li2 X 10- 1 01\. _ 1 for calcium) while 
the val 11m, obt.nined f!'Om the experimental data difTer 
hy a factor of tell (0.G4.') X 10- 4 ° K. - 1 and GA!) X 
10- 4 ° I\. - 1, I'nspectively). TheRe discrepancies serve 
to illustrate the difficulties inherent in mensming the 
physieal properties of liquid metals, especially for the 
first time, at elevated tempel'ntUl'es. 
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