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A fundamental quantity which can be calculated is the
temperature on the Hugoniot., From the first TdS equation,assume

the functional form S = S(T, V) for entropy so that

TdS = T(%;’-) dT+T(%\§,) av . (56)
v T
Since
T(35/3T)y = Cy,
and

(as/ aV)T = ﬁBT = kCV
then Eq. (56) can be expressed as

TdS = CvdT + kTCV
Since dS = 0 on an isentrope, then Eq. (57) reduces to a differential

av . (57)

equation for the temperature

dT/T = kdV . (58)
The solution is

T = T, (59)
where a = VO-V and Ti is some initial temperature on the isentrope.
At the point of intersection of the isentrope and the Hugoniot curve,
a=ay and the temperature T refers to the temperature on the
Hugoniot, The initial temperature Ti is calculated from the second
law of thermodynamics, Fig. 7 illustrates the method. From the
second law, the change in energy along an isentrope is given by

dE = CVdT

and after integrating, the expression becomes

E;-E, = Cy(T;-T

0 0) ‘
The reference energy state at the foot of the Hugoniot labeled Eo is

defined to be zero and To is room temperature (approximately 300°K).



