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(Rcceived :10 Novemher 1%2) 

An equation for comprcs~iJ,ility (idenlica l in forlll to the Tait cqual ion) derived previously frolll thc 
viriall hcorcm and the Fermi-Thomas atomic model is m"dilie<\ on the assumption lh:lt onc of its paramelers 
(nf/o) is reciprocally rc1atrrl to th(' ill/cm,,/ f,res.Hlre when the COIICSh'c rlluf!.,v dellsily is :ts:;umed to bc an 
csscntial part of the intcrnal pressure. Pressure- volume data for ahout fifty hOnh)fluciear solids, Iwo 
alloy systems, twenty ioni c C(,ll'lpounds, and five secondary 1I<11Id(;<\ liquids :tre 3nalyzcci :t11r! I he ll10del 

found to lit wil h surprising :trcurac,v whcn duc consideral iolt is ~ivcn t,) pressure-inducer! phase or poly
morphic chan~cs and thermodynamic "iwles" (most important ncar, and abovc, the melting point) l hat 
may contribute appreciably to specific volumc. Data from st:ttic and 5hock methods of comrrcssion arc 
considercd and the difTercnces noted . The model is apparently applical,lc to the eompressioll of homonu
clear solids :tnd liquids, if indeed not all condensed nH\terials in gcneral. 

INTRODUCTION 

By application of the virialtheorem and the fermi
Thomas model, · the fol!o~\ling equations were de

rived l for thermal expansion and compressibility of 
homonuclear solids: 

a/3 = a' = C./2'1\, 

fJ= 9R(lv! / p)INI!4'1', 

(1) 

(2) 

where u= bulk thermal-expansion coefficient, 0:' = lin
C::1.r thcrl11al-exp:wsion cocfficien t, fJ = comprcssibility, 
l' = average err ecliYe kinetic energy, '1\ = average kinelic 
energyin the valenceorbital,C.= heatcapacity,R= bond 
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distance, p=density, M=atomic weight, and .Y=.'\vo
gadro's number. The basic ioea was simply that the 
Fermi-Thomas (or particle in a box) model, which im
plies a deftnite relationship belween the average kinetic 
energy and the density ['1'= f(p)], could be llsed to 
describe changes in solids. Thus, in treating thd:11al ex
pansion the energy 

was considered to lower the average kinetic energy by 
1I. Since the 'tot,tl energy j~ is negalive, a posiLi\'e 
energy Il decreases 1 E I. The virial theorem \\'as used 
to relate 'l' and E. for compressibility, on the olher 
hand, the' work of compression should increase '1' by 
- O)RFN, where F is the average force applied on 
each of the Londs. 

The theory was considered to expbin only the con
tribution to densilY changes from lattice parameler 
changes, and did not include those changes attributed 
to thermodynamic defects. For example, the conlribu-


