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~1\!;ent of Chemi$~ry and RaP.ia.tto.ta Utborato;ryJ 
-Univereity of california, Bet~keley, C$1i.t.orue. 

------~--~----~~~--~~~~--~~--------------~ ... . -'. . . . . 

W<>rk. pa·r1~4 uri~t ·- &U$pices c,t the- u.~. Atomi12 ~r:gy 
Comminr.:ton. · 

.... ··, 

At l.ov te•ra~s- tbe. pr1nc~l ~d.Qnt.ribu~!on to_*. heat 

eapa.ci:ty ot d.1el-ectrlc J.Sol:1d$ comes f:rca the -excitation of ;Lo~ 

w.ve length latt:l-ce vib.n.tio:ns~ At liquid tle:l1um -te~n~J;t:~:s . 

tbe ill;>ortatl~ .ve ~hs f4'e ot too or4;~r o:f 1.000 A0
• It ·;fl)llavJ 

that -the· hea.t c&p&-cit;y at liquld. b$11\Ull ~~t-U~$ Qf ~it::lt!S . . .. . ' -

vi th lueu dlme~$1on& ;Ot·· .WOO A0 ~r lele$ · ~ust. ·41f'fe~ consi~b:l¥ . ' . ' . . ~· 

from tl'.\at of ·ma.cl"Qeoopi~ ~s'tQ.l.e of _'tbe ~- mattl!rial~ ~n-t;:oU 1 
-

(l)E. W~M¢~tl'Oll1 J. ~m. Phys., ~>- l8l,(JS?O) 
............ ' ., -

~ given a traa:ti,_ut base(\ f>W. t~ e~tie w~ti)!SUUll! ~l -$~3d tb.e

cont1nuous frequ~n~y ~ectrum approdma~ion. ·Tnt$ appro:Um!lt10D. 

is. ve.lid.only for liQ.Ve. lengt.bs which &r• ~ll -~Nd to t.be 

. partiele Si~ • J~ a,nij. Pi t.ts&a/~ nave. })()'i.,ti~ .Q'Ut. th&lt for still . 

... ~ . ~r ·~ 

·. __ ..,..._ ________ ..._ ____ , ___ ........,...,.... ______ .._,......,._. -- .. 

sri$,ll.er particle~ Qr ~r te•ratures a ~ll~bu.tion ~m the_ 

e~~rnal degrees ot freedom of t~ ·ind!Vtd~- ~ie~s .C4Q be 
- . 

expected tC) be important. They have Ct&l:cu4~4 the .Ms.t oapaci t;y 

ot a meterial whtcll t$-a. a. llebYE? cbare.~rletJ.c te.,r:a~ ot 

4-oo<Jc &l'ld which 1a ill tbs form ot e-qb~$ · iOO A0 -on e(\le. The 
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ealeu..I.ated heat c&:paei ty . consists of two e:ontt•iln.tt:tons: a constant 

tenn of 6k per :particle for the de~ees of freedom aaS().ciated 

with the motion of the ~icle a.s a Vbal.e, ~ a sum of bamonit: 

. oscillator twlct1ons fr;'; the internal aesrees _ot: ~m. The 

two :terms ·&re -of compa;rable a1ze at 3:~ bu.t the· oonstant tenn 

4omi.nates the ~at Qs.pa.c.:t.ty belcw l.~.·,Og,. 

T.he ~sjtrementJ~· dellc~ibed here wre .4~.· p:n ma.pesium oua., 
. ' . . -~ . 

• #'\• 

'· 

Nita'Ggen adsorpt1Ql1 isot~rms· (!}J.Vfi. a ·s~te.c¢ ·~a of l,b6 ~tertt•Jjp, · .. · .: ·. 
. . . ' . . .... 

~or~spond~;..~ Qn ed$e ~~ at 100,A0
. it 1,~ il!i asal.lllled that: · ·~ . > 

t~ partiel.e~ .f.U'e :in:. ·th¢ ·a~ Q~. ·~ubes. 

BecaU® oz the bl&h Si.U"f'aoe area it W6 .~3e,t~;¢&l to u.S~. ·.· . ' ,: ' 

:he11~ ~xc~·sas ~· ~btain t~~l·equillbJ;"itun in t.he. ~<>W~i-· 

eu4 eo an .$~r~ vas ~rried out to de,termi:M tM ttme . . . . ~· . 

. . . . 

ment ~nSt'Sted. ot·tiit~eill& ~at into ~he ~terio~ Qt .. l.O~ly . ~-. 

. . 
temperature e~p·s a.t.the surfe.ce of the ~~ ... · 'lhe ,eurtaee 

temperat.ure t~~d chtii.nges in bea~r po-w~ W'i~ $ time lag' of 
. .- •-:..:·-·· .. ·:· 

3 to 5 ~nu.taa. T.l:lis ,tit- lag~ eons.ide::ra.bl.y' lees taan }lad been'. o• 

expe·cte4 ana.~ led ~ to spe~te on .tb$ pom,ibUit.y th&t JJIOtiOn., ' . ' 

ot th$ ind1 Vid\Wl particlsa •:v b&ve · eontrtb.U~a to he&.t tran.sport 

as well as t<:i heat ()$~citY.~ 'The ther.a&l oond\?,ct1Vtty e&ti-.ted 
. .- . . .·.. ' . ' -8 .. :; ·, . ~i ~ . -1 . 

from the ~q'll1l:t~rtum times is ab~t 5 ·~ 10 .... wa.t'\i .cnn,. . ~g . 
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l'br the he.e:t ca.paei ty maaeurementa ·t.bfi ~1:" W(i$ sealed 

in $ thUl we.l.J..tMl ~r cal.Orimster t.Q vhieh • attacbed a ~ 

reststan.~ tbe~ter em4 A. haater. ~~~the t-ime that 

hacl to l:xt ~ for the attaiOli'leUt ot t~~ equillbr:l't.a; · tt\e 

eJ,peJrime~rxt~l -.thod .was. tht1 SW~e .a$ that Whieh ·~ 00$1 de~1be4 

in eo~(:tio~ 'With oth&r meesurem•UlteJ~ a mn ~lete acoou:nt of 

(ll -"' . . '" . r'" 

1. E. ll'botlllps, ProeeM1• <>t~ the Fi~lt lnterna.tioaal 

Cont~n~ on Inw 1\Jmpen.ture P'hys.ios1 ~i~ ;rise., Aug. 1957 
(to be publlsbed,) .. .. ... 

· which Yill ~~ sho;otl.y. Fia" . l IWN$ ·the }).eat ce.pe.ci ty C 84 (l 

plo"t o.f c.Ji3 ~. T. 1'bi~ plqt ~""1._$ the. 4iftereneo between , 

the eatl ~ialei,J and -~~cop~ ~~. tor vh~eh c;r:3 
·.· 

would~ a oo~~t e.~ to a.oout .OOS miU1Joitlea JJX)le"'1 dee; .. 4 . 

ae est~ted. fi.om. ~urements at. .b.i~:r; ~etatlu'ata. 4; 5 

I{ 'It' "I f. >1 ....,... t. 1 o1 W ' . l 1 (" 

w. F. 61AU(tue UJA i. c. ,b>()hibalA, J~A .• t,.s • .z2, 561 (193'7}• 

(5) . 
G. s. ~ tW4 1{. K. bl.ley) J• Pbj,y£h ~ .. J_Q, 4''( (1926). 

----------~----~--------------~-----------~~-----
~lite.tively t~ resUlt$ t.u."t! eoil$1~t With the treatment et. 

Jur& and Pitzer in tb&t the hftat capac·1tt i$ appn:cialbly ~t0r 

t1l$n that o:f mac:roscopi<: arytJtQls ar;d shows a ~r te~~ture 

~tion, p!U"ticu.J.&rl;f at the lowest t$•$turea.. The narrqw 

~ ot temperatures cove~d by the me~ts and t.he .Qbsenoo 

ot l'OO&SUl"'Z»n!rtlts belov l. .. 5° K 1ntroehlee eonsiden.J.ble unc~rte.inty 

into f.V11 estima.te ot the oorusw.nt term 1n the heat aapaeity- but 
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Figure l- Heat Ce.pe.city of MgO. The surf,ace area. of 

the sample was 166 meter2 / gm 
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it is po$sible 't;o :f'ix an upper limit of about one-third of the 

value calculated for 100 A0 cubes. This d1se-repancy could be 

accounted for l:ly the pa.rt1eles having s.n 1:rregQJ.ar shape or 

surface roughness which would lead to an overestimat~ of their 

number. In .addition, the uncertainty· in particle size and shape 

precludes $ quantitative oompa.risolil of the t~mtu:re dep&-:odent 

. 1 a 
part with theory sint.!e tlat part also ee~ on sise and shape. ' 

fhe ~sur$11!ents are ~ins extended ·to hiibe:r, EW.d to lover 




