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temperature is gi\'Cn b) the equation 

C.(T) = C(298)+..lC,°(T), (10) 

where C(298) is the 5p~cilic heat of the liquid at 
298°K, and tlC.o( T) is the increase in C. (T) from 298 
to TOK as calculated \\"ith the Einstein fundion for a. 
molecule considered to be in the ideal gas state. 

The assumptions ior (ap , iJT). and C.( T) together 
with the llugoniot cur\'(' implicitly dellne Ihe state 
variables in the volume range spanned hy the Hugoniot 
curve. Integrating along lines of constant volume from 
the Hugoniot gi\'es the following expressions for tem
perature and energ~', 

T= TII+ (aT/ aji) .(/>- PIl), 

e= eu+ (.C(T)dT, 
}Tn 

where Til is obtained by integrating },q. (1) \\'ith a 
Runge-Kulla technique and elf is given by the IIu;;oniot 
equation ClI=CO+V(;·o-v). 

SHOCK TEMPERATURE CALCULATIONS 
WITH e,eT) 

Shock temperatures were calculated for carbon 
tetrachloride, nitromethane, and water. 

Carbon Tetrachloride 

The shock temperature of carbon tetrachloride was 
calculated using C.(T) and otber input data gi\'en in 
Table I. The results, shown in Fig. 1, show brtler 
agreement with the experimental measurements tha.n 
do the temperatures calculated using the constant \'alue 
of C,. Allhough ~Laderl~ obtained beller agreement with 
the experimental results above 150 kbar \Ising the 
Walsh-Christian method, he L1sed the value of Cp for 
C •. 

The experimentally ohserycd tcmperaturcs start to 
t1ivcrge from those calclllult-cl using C,(T) at prcs;;ures 
abo\'c auullllSO kbar. This is the region in which Dick l3 

obser\'ed a. break ill the P- L' lIugoniot and is abo the 
region where j,ladel,s calcuhtcd that sign ilicant amounts 
of decomposition of CClI int o et Cl6 and Cl2 take place. 

Nitromethane 

The results of the shock tcmr~ratl1re calculations 
with both the constant C , and e,( T) modds are shown 
in Fig. -I. They are cOlllp:trl·d with Ihosl' calculal<·d by 
Enig and J'L'l rone I4 ll"ing th"ir own equation ui :<tate, 
:1.I\d with thl' shock temper,tll1rl'~ at 86 kb:lr calculated 
by Campbell, D,wis, and Tra "is1;. and :\ I :tder. 16 

It is uf interest tl) di:<rtl% reasons wh\' the telll
p~ratures cakul:tted with the e,(T) model art' con
sidered to be 1110re realislic than those calculated Wilh 
tbe othl'1' methods . . \ s l11l'ntiolll'C1 earlier, the constant 
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FIG. 4. Shock temperaturc for nitrol1lcthallc. The pointJf CDr 
was ohtained by :\fader llsing the Walsh-Christian method (con
stant C.), but using Cp for the \'allle of C. The point .If CDT 
was also obtained by Camphell, Da\'is, and Travis using the 
"ideal gas equation of state." The line C,. was cn1culated ill the 
prl'scnt work using the \\'alsh-Christian method, and the line 
C.(T) wascalculalcd in the preSl'nl work lIO'ing C,asa function of 
tcmperature. The line F.l' was calcu.laled by Eni~ and Petrone 
who uscd another equation of state. The input data for the present 
calculations are in Table 1. 

C, model ignores th e excitation of molecular vibrations; 
it thereby underestimates the value of C. along the 
Hugoniot cun-e, and giyes an overe"timare of shock 
temperature. Calculation of C. at 298°K with the 
Enig-Pet rone equation of state gins a vallle of 0.2-1 
cal g-l . deg- l which differs significantly from the 
literature vallle2 of 0.29 caJ g-l ·deg-1• ~roreo\'er, it has 
been pointed out by Jacobsl7 that their equation of state 
predicts high values fur C at higher temperatures . For 
exa.mple, at 20000 K, C. is increasing rapidly and has 
already attained a value of 2 cal g-l ·deg-1 which greatly 
exceeds the classical maximum of r-..-O.7 cal g-l · deg-1 

given by the genemli7.ed Dulong ancl Petit expression 
3I1R/M for a solid of molecular weight .1/ containing n 
atoms per molecule. Campbcll, Da\'is, and Travis have 
calculated a shock lemperature of 11-:!O° K at 86 kbar 
using lhe expression T=300+..le/C, where ~e is given 
by the Hugoniot equ'Ltion. 1I00\,e\'er, the calculation 
ignores the forces of interaction between the molecules 
and uses the value of Cp for C,. It should be noted that 
use of the value of C. in the calculation gives a value of 
1-150 0 K. :;\[ader calculated a value of 116SoK at 86 kbar 
using the Walsh- Chri:;lian method with a const:mt C •. 
The agreement with thl' value calculated by Campl)dl, 
Davis, <lnd Trasis COln be exp!.tined by the fact that the 
\'::tluc of Cp ,lnd a high value of (ap/aT), were used in 
the calcublion:~b 

Water 

The results of calculations using the \\"alsh -Chrio;tian 
method are shmrn in Fig. 5. The n>ults arc cLlIl1pan;d 
Wilh those calculated Gy l~ice and \\' .tlsh \\'ho as,;ullled 
Cptu he constant and Cp,' (av,aT)p to Lc a function of 


