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comparisons the 6,5 value for each corresponding 6,7 is listed in the second
column of Table XVI. These 6,5 values were taken from Table XV. Exami-
nation of 6,5 and 6,# shows that 6,5 = 6, within the experimental error
given or within 5%, whichever is greater, for all of the elements except
beryllium, vanadium, nickel, and white tin. The reason for the discrepancies
for vanadium and nickel'®* is not understood, but the discrepancies for
beryllium and white tin may be due to an anisotropic contribution to the
specific heat! (which has a Tdependence) which had not been taken into ac-
count when the low-temperature data were evaluated. Because of the spar-
sity of data, no plot of 6,% values is given here; but such a plot would be
expected to be similar to Fig. 21 since ,F ~ 6,5.

There are many more data available for 6.sF than for 6,#. The corre-
sponding a5 values are not included in Table XVI, but a comparison of
0205 to Ba9s° is found in Table XVIII along with several other comparisons
of Debye temperatures. Close examination of the data for .s”/fss® shows
that only about 429} of the experimental values of fus® lie within 109,
of 6xs% and 709, lie within 209 of 0uxsS. This suggests that 6us® = fags®
is a rather poor approximation, as compared with 6, = 6,. Further
analysis reveals that 27 of the 60 65" values are smaller than the corre-
sponding fxs® values. This indicates that there is no systematic discrepancy
between 6555 and 057 ; e.g., f95F is generally not smaller than 6.5,

The Debye temperatures obtained from elastic constants, 6.s%, for
the rare earths are shown in Fig. 22b. The agrecement of fus® with 6.gs°
is reasonable for the rare earths lanthanum through samarium, and also
for terbium. The agreement becomes poorer as the atomie number increases.

Diamond, Aluminum, Iron, Copper, Silver, and Tungsten. The Debye

1% Note added in proof: J. A. Morrison and L. S. Salter (Phys. Letters 9, 110 (1964))
have shown that if higher order terms (such as 7%, 77, ete.) are included in Eq.
(13.1), then the resulting 8,8 value for vanadium is in agreement with the 8,% value.

16 C. W. Garland and J. Silverman, J. Chem. Phys. 34, 781 (1961).
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temperatures, 6xs”, given by Post!™ for diamond, aluminum, iron, copper,
silver, and tungsten are not included in the average values listed in Table
XVI because Post’s values are significantly smaller than the other values
given in the literature.

Zine. The Debye temperature given by Masing'® for zine (303°K) is
significantly larger than Post’s value (231°K)," but since Post's value is
in much better agreement with 6.5 than Masing's value, the lower value
was listed in Table XVI.

19. DEBYE TEMPERATURE FROM ELECTRICAL RESISTIVITY

The Debye temperature may be calculated from the temperature
dependence of the electrical resistivity.'” The values obtained in this
manner are given in Table XVII under the heading 67 The subscript m
signifies that 6% is an average value which fits the experimental data over
a wide range of temperatures. In general these ranges are as large as
~20°K to 500° or 600°K, and thus the values should correspond closely

. to those obtained by other techniques at 298°K, e.g., 625" and fuss”.

In general the 6,2 values obtained from different sources agree with
one another within about ==25°K, which indicates that 8% values are
probably not more accurate than that. Because of the lack of sufficient
data, no plots were made for these Debye temperatures. The 6" values
range from a minimum of 37°K for mercury to a maximum of 495°K
for chromium. A comparison of 8,® with " is given in Table XVIIL
Close examination reveals that only about one-third (34%) of the 6.F
values lie within =109 of the corresponding 5% values and that about
two-thirds (68%) lie within =259, of 6.5 Hence the agreement between

. and 0us5 is poorer than it is between s and s (Section 18). Further-

more, there is a tendency for 6,7 to be larger than 0255, 1.e., T19, of the
. values are larger than the corresponding 5% values. Thus we find
that 8,8 > 8xs° is probably a better approximation than 6,% = fzs.

90. DeBYE TEMPERATURE FROM THERMAL EXPANSION

The derivation of the Debye temperature from thermal expansion
measurements is discussed by Blackman® and therefore no details will be
given here. The values for the Debye temperatures as determined fr9m
thermal expansion (dilatometric) data, 6.°, are listed in Table XVII.
The subscript m has the same significance as mentioned above for 0%

107 E. J. Post, Can. J. Phys. 31, 112 (1953). . y
108 (3. Masing, “Lehrbuch der Allgemeinen Metallkunde.” Springer, Berlin, 19-')0‘ .
109 J. M. Zimau, “Electrons and Phonons.” Oxford Univ. Press, London and New York,

1960.




