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p v bT.(:'o-I'I) bJ / 2C,. TII - T, Calc. Obs. 

(kbar) (cc g-I) (deg) (ckg) 

0 0.63[ 0 0 
29 0.~31 16') 98 
·19 0.401 207 ISO 
73 0.381 233 208 

11 3 O.36[ 262 2i·J 
14-+ 0.3S[ 2;7 300 
ISS 0.3.J-[ 292 328 
253 0.331 308 3n 

It. In pul uala u::cd; ~c Table 1. 

than to changcs in (ap/ aT) r, and this sensltmty 
increases with pressure along thc Hugoniot cur\,c, 

THE C,(T) MODEL 

The assumptions concerning the \'aria tions of C. and 
ca p/ u T). along the Hugoniot curn, necessary for 
calculating shock temperature with Eq. (1), should be 
com pat iblc with t he known properties of liquids. Fot' 
example, under normal conditions of atmospheric 
pressure and. room temperature C. for carbon tetra· 
chloride increases wit h temperature as does the co­
efficient (ap/ oT) ,.9 )'loreoYer, other prop"rties of 
liquids in the kilobar re~ion arc kno\\'n from the classical 
hi gh-pres~ure work of Bridgman.tO Of particular interest 
is his im'estigation of the preyiously advanced hypoth­
esis tha t liquids can adequately be de;;cribed by a. yan 
der W aals' type (p- v-- T) equat ion of state; namel:-', that 
(up/ uT)" is a functioll of volume onl:-', or equi\'alentl;;, 
that C, is a function of temperalure ollly. The hypoth­
esis was fOllnd to hold well at low and moderate 
pressurcs, but to break down at high pressures "'here 
(ap j aT). was found to decrease wilh increasing tem­
pera ture at constant \'olume. For tcmperatures below 
.J.50°1(, C. for IS liquids \\'as found to he insensitive to 
pressure below 100 khar. 

A logical extensiun of the \\ 'al. h -Christian model for 
calcu\;tling shock le\l1p~rature in initiation studie~ of 
liquids bl'lnw tOO kbar \\'oul<l he based on the assunlp­
lions that (up/uT), is a fUlIction of volume and that C. 
is a function of temperature , The present work hOlI'('\'cr, 
assumes Ihat (ufiluT). is a conS\:\I11 and that C, is a 
function of tcmperature, i,e., c,( T). These assumptions 
are n:a~onable since our variational anal\,sis shows C, 
10 he a more imp:JrLlnt parall1('tcr th:lJ; (rJ,h , ur)" in 
shock ll'l1lperature cakul:ttions, and also because we 
have a bet ter under;;tandinp: of the cJepcnc\cnce d 
('.(T) on I('mp~'rature th:m of (al', ()]'). on volume. 
Specifically, constancy of (up/ JT). is retained because 

(de:,:) analyticall)' cmpirically 

0 
22.3 1.8 2 .·t 
5[5 2 . .J- 3..J-
97S 3.2 4.S 

J G% 4.1 5.7 
235~ 5.1 7.0 
3335 6.4 8.3 
4853 8..J- 9.7 

calcuhlled shock temperature is relatively insensitive to 
its variation (Fig. 3), because the increase and sub­
sequent decrease of (up, DT)" with increasing pressure 
will tend 10 cancel, and because we have little insight as 
to tbe \-ariation of (a p fa 1') ,. along the Hugoniot curve, 
On the ot her h,llld, the specilic heat is assumed to be a 
function of temperature because calculated shock 
tell1lx'rature is sensiti\'e to C r , and because we expect 
C. to increase ",ith increasing pressure along lhe 
Hugoniot curve as internal molecular vibrations become 
more excited, The dependence of C,(T) Oll temperature 
is based on the additional assumption thal internal 
molecular vibrations arc essentially unalTected by tbe 
forces of inleract ion among the molecules. This ap­
proximation has also bren used b:' D;l.\'ies and ).Ialhe­
son .ll Then the increase in C.(T) above room tem­
p erature: is due primari!:, to Ihe increase in lhe vibra­
tional heat rapacit), as the vibrations become more 
c1assic:t\ . The functional depcndence of C. (T) on 
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he; . .I, Shpck tcmpCr<llllrC of clrbon trtrarhl" ri!1,'. Sellsitit'it\, 
of the ca lcul;lll'u tl'mpl'rallln 's to the \'alul~ lI~I' d ior C" and 
(iJp/ aT) •. ThL original inpllt data arc in Tal ,le 1. 
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