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SPECIFIC HEATS 157

But, by definition,

_1(dQ
)
Using (5-2-7), this becomes
> ¢y =cy+ R (5-2-8)

Thus ¢, > ¢y, in general agreemeﬁt with (4_:~4-7), and these molar specific
heats of an ideal gas differ precisely by the gas constant R.
The ratio v of the specific heats is then given by

L =f k (5-2-9
r=o=1+ - (5-2-9)

~—

The quantity v can be determined from the velocity of sound in the gas and

can also be measured directly by other methods. Table 5-2-1 lists some -

representative experimental values of ¢y for a few gases. It also illustrates
the extent of agreement between the values of y computed by (5-2-9) and the
experimentally measured values of this quantity.

Table 5-2-1 Specific heats of some gases (at 15°C and 1 atm)*

Gas Symbol cv Y Y
(ezpervmental) (experimental) (computed by (5-2-9))
(joules mole™!
deg™)
Helium ' He 12.5 1.666 1.666
Argon Ar 12.5 1.666 1.666
Nitrogen N, 20.6 1.405 1.407
Oxygen 0, ‘ 21.1 1.396 1.397
Carbon dioxide CoO, 28.2 1.302 1.298
Ethane C.H; 39.3 1.220 1.214

* Experimental values taken from J. R. Partington and W. G. Shilling, “The Specific
Heats of Gases,” p. 201, Benn, London, 1924.

Microscopic calculation of specific heats If one is willing to make use of
microscopic information, one can, of course, make many more interesting state-
ments. The situation of a monatomic ideal gas is particularly simple. In
(2-5-19) we found for the number of states of such a gas in some small energy

range 8F the expression
Q(E,V) = BVNE3NI2

where N is the number of molecules in the gas and B is some constant inde-
pendent of E and V. Hence

<5,
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