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significant differences. The similarity is shown by the low values at the 
beginning and end of each period; and by the major and the minor maxima 
and the minimum, ncar group VIlA, group 1\'13, and gl'oup nIB, respec­
tively. The major difference is that for most properties the values for the 
elements of the sLxth period are larger than those of the fifth, which arc 
larger than those of the fourth. For the Debye temperatures (Fig. 21 ) 
the reverse is generally observed. Other differences are that a maximum 
occurs ncar group IVA, and that the broad maximum near group VIlA, 
seen for other properties, splits up into two maxima and a minimum. 

The (J.s values for the rare earths arc shown in Fig. 22a. The data seem 
to lie on two different curves. The upper curve connects the e).:perimental 
values obtained for lanthanum, terbium, dysprosilUn, and lutetium and 
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FIG. 22. (n) Debra tr mrwrature at O'K, as detprmin{'d [rom specific hrat data o[ the 
rare-carth metals. (b) Dcu)". temJX'raturc Ilt ~!)~'I\ of the r"",-cnrth metals. n. dete r­
mined from the !!p<'cific hrat , Un,s, (rom etMtir rons tants, 8tnK, and from the Lindemann 
Equation, 6". Open points are estirulltcd values. 
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the estimated values of cerium, neodymium, promethium, and gadolinium. 
The values for europium and ytterbium lie below this curve because they 
are divalent." Unfortunatcly these two values (Eu and Yb) lie near the 
lower curve, and it should be pointed out that they are not related to it. 
The lower curve connects the values of praseodymium, samarium, holmium , 
erbium, and thulium. As noted earlier (Sections 13 and 15), the electronic 
contribution to the specific heat is anomalously high and is probably 
incorrect for praseodymiwn, holmium, and thulium. Because of this it is 
quite possible that the lattice contribution is also incorrect. The lattice 
and electronic contributions to the specific heat of these three metals 
and also samarium and erbium is difficult to evaluate, especially at low 
temperatures, because of Ule magnetic and nuclear contributions. Thus it 
appears that (J.s is also too low for samarium and erbium. 

Titanium. The value of (J.s given by Estemlann, et al. loo for titanium 
(280°) is not included in the average (426 ±5°) since it is significantly 
smaller than the other values given in the literature . 

Chromium. Since the value of (J.s given by Estermann et aUoo for chro­
mium (418°) is significantly smaller than the other literature values 
(598 ±32°), it is not included in the average. 

Copper. The value of g; was found in general to decrease with increasing 
total nlU11ber of impurities in copper, if the purity was less than 99.99%. 
Therefore, only (Jus values for copper specimens which had a purity of 
99.99% or greater are considered here. The value given by Franck et 01. 1• 1 

(327°) is not considered in the average, since it is smaller than the seven 
other values given in liternture (343° ±2°K). 

Tungsten. The values given by Daunt and co-workers""" for (J.s (250° 
and 169°) arc much somller than those given by others (388° ±17°) 
and therefore are not included in the average. 

Estimaled Dala. The estimated (J.s values were calculated using the 
Lindemann equation and the constant 145.1 (the choice of this constant 
and further details are ~ribed in Section 17). The (J,p values were esti­
mated for while and red phosphorus, monoclinic sulfur, arsenic, technetium, 
antimony, or-cerium, neodymium, promethium, europium, gadolinium, 
polonium, francium, mdium, actinium, protactinium, and neptunium. 

Debyc 1'cmpcralu1'e at 298°1(. The Debye temperatures at 298°1';: , 
(J"",8 are also given in Table XV. They were evaluated from C.' (Table 
XIV) by using the tablcs of C.' versus (Js/ T given by Lewis et al.07 For a 
few elements the values of (J",.s obtained in this manner were quite un­
reasonable, primarily because C.' was too large. These (J.".s values wcre 
dh;cardcd and replaced by morc reasonable values of (JTS, where l' rcf~rs 
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