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and ytterbium appear to have a 6s band (containing zwut 1.5 gonal cerium (3) is 3.05. For the collapsed face-centered
electrons) which overlaps the 5d band (containing ab cubie cerium (o) they found that the valence varies from 3.54
electron). A virwal 4f bound state model which haé}’*‘:’n to 3. 67 depending on the pressure and temperature. The room
glri‘g:l’jzdlé";_f:‘;’;‘;‘;‘ ;l':grmf; l?“l‘;:tf:g; l':";:ﬁ‘l’:‘}o r“_::é:p = temperature magnetic susceptib%lityzfor samarium is in rea-
sonable agreement with a 415 54" 6s® configuration (where
the 5d and 6s electrons are the valence electrons), but the
behaviors at both low and high temperatures cannot be ex-
1. INTRCDUCTION : plained by any simple model. [1, 4, 5, 6]
It should be noted that recent positron annihilation studies
=ich we can by Gustafson and Mackintosh [7] also confirm the trivalency
ing the of normal cerium () and gadolinium, and the divalency of

A number of the physical properties from
obtain both direct and indirect information con’

band structures of metals, have been measures 721 most of ytterbium.
the rare earth metals. It was thought that it « so.d be desir-
able to review and examine these data wud tr; ©0 e them
together. For this purpose the very low and .o tempera- 3. VERY LOW TEMPERATURE SPECIFIC HEAT DATA
ture heat capacities, Hall coefficionin, st =is5ceptibil-
ities, spectral data ang elecirical rosintiy fiies 2T Leseinetals The specific heat of 2 metal in general is giver
and some of their alloys were examincd,
= 2k 282 385 € 3T (1)
2. MAGNETIC MEASUREMENTS
- where Cp is the heat capacity at constant pressure, ¢ sub-
The magnetic susceptibility measurements of the rare seript v designates the heat capacity at constant volume, the
earth metals indicate directly the number of 4 <’=ctrons a superscript 1 refers to the lattice, e the electronic, n the
particular element may have. By subtracting =2 number nuclear and m the magnetic contributions to the specific heat
of 4f electrons from the number of electrons o:iside of the
xenon rare gas core, one arrives at the numbs= 2f electrons TABLE I. Electronic Specific Heat Constants [ 9]
available for bonding, i.e. the number of valez:: electrons. A -
Examination of the magnetic susceplibility dawz > the rare Rare Earth (cal/g-at. deg.?) Rare Earth (cal/y-at, deg.?)
earth metals, as summarized by Arajs and Ccii:2 [1] and ; - —_— T —g——_L_zl .
Gschneidner [2], shows that all of the rare gz-th metals ar 138 (50.2)® Dy 291
are trivalent, except for europium and ytterbi.= twhich are y-, B-Ce 17.3(25.1)° Ho 62
divalent), and possibly cerium and samarium. =+ critical ' 1131; g?‘g(% e f}fn 3,17 s (A
analysis of the magnetic behavior and other procerties (me- Pm T b 6.93
tallic radii, diffuse neutron scatteriny values : * Hall co- Sm 25.3 Lu 24.4
* efficients) of the cerium allotropes by Gschneiizzt and f;l': ;2;8*2'4" 2 ic gz‘g

Smoluchowski [3] led them to conclude that ths salence for - - Ce (Section 7.2)
—— - s a. This paper, see text concerning a-Ce (Section 7.2).
both the normal face-centered cubic cerium € ind hexa b. After Lounasmaa, [10]. d. After Lounasmaa, [12].

c. After Lounasmaa, [11]. e, Estimated value.




