
316 KARL A. GSCHKEIDKER, JR. 

REFERENCES FOR l' AISLE VI 

1. W. B. Prarson, "Handbook of Lattice Spacings and Structures of Metuls." Perga­
mon P"", .. , New York, 1958. 

2. G. E. Darwin and J . H. Buddery, in "!lletallurgy of the Rarer Mctals-Kumber 7. 
Beryllium" (H. Jl1.l!' inniston, cd.) . Academic Press, New York, 1959. 

3. W. Schreiter, "Scltcne Metalle." Deutscher Verlag GrundstofTinduslrie, Leipzig, 
1960. 

4. T. Lyman, ed., "Met"ls Handbook," 8th ed ., Vol. 1. Am. Soc. for Metals, Metals 
Park, Ohio, 1961. 

5. D. E. Gray, ed., "American Institute of Physics Handbook." McGraw-Hili, New 
York, 1957. 

6. C. D. Hodgman, ed., "Handbook of Chemistry and Physics," 43rd ed. Cbem. Rubber 
Pub\. Co., Cleveland, Ohio, 1961-1%2. 

7. D. F. Gibbons, Pilys. Rev. 112, 136 (1958). 
8. D. B. Fraser and A. C. H. Hallett, Proc. 7th Intern. Conf. Low Temp. Phys., Toranto, 

Ont., 1960 p. 689. Univ. of Toronto Press, Toronto, Canada, 1961. 
9. "Alnminum Data Book." Reynolds Metals Co., Louisville, Kentucky, 195-1. 

10. R. O. A. Hall, Acta Cryst. 14, 1004 (1961). 
11. B. N. Dutta, Phy •. Stut. Solidi. 2, 9S-l (l9G:!). 
12. F. H. Spedding, J . J. Hanak, and A. H. Daane, J. uss-Common l'vletut. 3, 1 JO (1961). 
13. A. D. McQuillan and M. K McQuillan, in "MetaUurgy of the Rarer ~leta1s-Num-

ber 4. Titanium" (H. M. Finniston, cd.). Academic Press, New York, 1956. 
14. W. Rostoker," MetallD/V of Vanadium." Wiley, New York, 1958. 
15. D. 1. Bolef and J . de K1erk, Phys. Rev. 129, 1063 (1963). 
16. A. H. Sully, in "lIletallurgy of lhe Rarer Metals-Numher 3. Manganese" (fl. M. 

Finniston, ed.). Academic Press, New York. 1955. 
17. G . lIIasinp:, "Lehruuck der Allgemeinen l\lclallkunde." Springer, Berlin, 1950. 
18. G. L. lI!iUer, in "Metallurgy of the Rarer lIIetals-Number 2. Zirconium" (H. ~L 

Finniston, ed.), 2nd ed. Academic Press, New York, 1957. 
19. H. K ,\ denstcdt, Trans Am. Soc. Metals 44, 949 (l952). 
20. G. L. Miller, in "Metallurgy of lhe Rarer ?llelals-Xurnber 6. Tantalum and Nio­

bium" (H . lIl. Finniston, eeL) . Academic Press, New York, 1959. 
21. T . J . Heal, Proc. 2nd Intern. COIlf. Peaceful Uses At. E"ergy, Geneva, 1957 Vol. 5, 

p. 208. Columbia Univ. Press, New York, 1958. 
22. L. Northcott, in "Melallurgy of tbe Rarer ?lIelals-Number 5. Molybdenum" (H. 

~1. Finniston, cd.). Academic Press, New York, 1956. 
23. S. I. Novikova, Piz. Tverd. Tela 2, 2341 (1960); Soviet Phy •. -Solid Slale (E"ylish 

Tronsl.) 2, 2087 (1960). 
24 . V. T . Deshpande nnd D. n. Sirdeshmukh, Acta Cryst. 14, 355 (1961). 
25. C. J . Sruithells, "l\letnls Reference Book," 2nd cd. Butterworth., London, 195-5. 
26. F. Barson, S. Legvold, and F. H. Spcdding, Pity •. Rev. 105, 418 (1957). 
27. K A. Gschneidner, J r., unpublished data (1902). 
28. D. E. Thomas and E. T. Hayes, "?lletallurgy of Hafnium." U.S. Govt. Printing 

Office, " 'nsilington, D.C. 
29. B. B. Argent and J . G. C. l\!ilne, in ":'{iobimn, Tantalum, ~lolybdenum and Tung-

sten" (A. G. Quarrell, ed.), p . \60. Elsevier. Amsterdam. 1961. 
30. K C. Li and C. Y. WlUll!, "Tung.ten," 3rd cd. Reinhold, New York, 1955. 
31. C. T. Sims, C. 1\L Craighead, and R. 1. JnlTcc, Tran •. J! 1M E 203, lu8 (1955). 
32. B. N. Dutta nnd B. Dayal, Pity •. Stat. Solidi 3, 473 (J 963). 
33. T. Rubin, H. L. Johnston, and H. W. Altman, J . Pity •. Ch",,,. 66, 266 (1962). 

PHYSICAL PROPERTIES AN D INTERHELATIONSHIPS 317 

34. R. E. Brocklehurst, J. M. Goode, and L. F. VassaruiUet, J. Chem. Pily • . 27, 955 
(1957). 

35. J . F. Smith, in "The Melal Thorium," (H. A. Wilhelm, ed.), p . 133. Am. Soc. for 
Metals, Metals Park, Ohio, 1958. 

36. A. N. Holden, "Physical Metallurgy of Uranium." Addison-Wesley, Reading, JlIassa­
chusetts, 1958. 

37. H. A. C. JIIcKay, J . S. Nairn, and M. B. Waldron, Proc. 'h,d Inum. Cant Peare!"l 
U ... At. Energy, Geneva, 1957 Vol. 28, p. 299. Columbia Univ. Press, New York, 
1958. 

38. W. N. Miner, A. S. Coflinberry, F. W. Schonfeld, J . T . Waber, R N. R. Mulford, 
and R. E. Tate, in "Rarc Metals Handbook" (C. A. Hampel, cd .), 2nd ed., p. 
336. Reinhold, New York, 1961. 

100 

90 t
cs 

1Rb 

80 

7' 70 
t 
Q 60 ~ H' 

36 
c 
0 .;;; 

32 

! 
1 

28 

24 
'0 
C 

I 20 

16 
0 
~ 
c 
::; 

12 

8 

4 
IA mA JlA llIIA 

Group 

FlO. 9. Linear coefficient of thermnl expansion of the clements of the fourth, fi ft h, nnd 
sixth periods of tbe Periodic Table. Open points are estimnted values. 

elements the coefficient of expansion increascs, slowly !1t first, reaching a 
maximum at approximately the configuration s'd'·, i.e., zinc and its cog(·n('f~. 
AIl one moves further along in the rcspective periods, another minimulII 
is reachcd when the p level is hall fIl led, i.c., at arsenic, antimony, and 


