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(v) The y/s calculated from dv/dP are higher than those 
for a-quartz and high-silica glasses, reflecting the in
crease in ionic character of the glasses as the Na20 
content increases. 

(vi) As the Na20 content is increased in the sodium 
glasses, the value of YHT increases significantly, corre
lating with an absence of negative thermal expansion in 
these glasses. 

ACKNOWLEDGMENT 

The authors are grateful to G. W. Cleek, National 
Bureau of Standards and J. R. Sweet, The Pennsylvania 
State University, for providing the glass specimens. 
They thank E. S. Fisher, Argonne National Laboratory, 
for the critical reading of the manuscript and for his 
many helpful suggestions. One of the authors (M. H. M.) 
gratefully acknowledges the support for this work by the 
Office of Naval Research (Contract N00014-67-A-0387-
0012, NR 032-527). Hawaii Institute of Geophysics 
Contribution No. 465. 

"Based on work performed under the auspices of the U. S. Atomic Energy 
Commission. 

'R. J. Charles, Progress in Ceramic Science (pergamon, New York, 1961), Vol. 
I. 

'M. H. Manghnani (unpublished). 
'R. Hanna, J. Phys. Chern. 69, 3846 (1965). 
'R. Hanna and G.-J. Su, J . Arner. Ceram. Soc. 47, 597 (1964). 
'D. Crozier and R. W. Douglas, Phys. Chern . Glasses 6, 240 (1965). 
"J. R. Sweet and W. B. White, Phys. Chern. Glasses 10, 246 (1969). 
'P. E. Jellyman and J. P. Proctor, J. Soc. Glass Technol. 39, 173 (1955). 
'V. A. Florinskaya, The Structure of Glass (Consultants Bureau, New York, 

1960), p. 154. 
91. Simon and H. O. McMahon, J. Amer. Ceram. Soc. 36, 160(1953). 
10J. R. Ferraro and M. H. Manghnani, J. Phys. Chern. Glasses (to be 
published). 

"J. R . Ferraro, S. S. Mitra, and C. Postmus, inorg. Nucl. Chern. Lett. 2, 269 
(1966). 

"c. Postmus, S. S. Mitra, and J. R. Ferraro, Inorg. Nucl. Chern . Lett. 4, 55 
(1966). 

"N. F. Borrelli and G.-J. Su, Mater. Res. Bull. 3, 181 (1968). 
"E. R. Lippincott, R . Van Valkenburg, A. Wier, and C. E. Bunting, J. Res. 

Nat . Bur. Stand. 61, 61 (1958). 
"R. J . Bell, M. E. Bird, and P. Dean, Proc. Phys. Soc. Lond. 1,299 (1968). 
'"p. H. Gaskell, Phys. Chern. Glasses 8, 69 (1967). 
"J. Bock and G .. J . Su, J. Amer. Ceramic Soc. 53, 69 (1970). 
18M. Blackman, Proc. Phys. Soc. Lond. 70, 827 (1957). 
19A. Bienenstock and G . Burley, J. Phys. Chern. Solids 24, 1271 (1963). 
,0H. T. Smyth, J. Arner. Ceram. Soc. 42, 276 (1959). 
"J. Zarzycki, Chemical and Mechanical Behavior of Inorganic Materials edited 
by A. W. Searcy, D. V. Ragone, and V. Columbo (Interscience, New York, 
1970), pp. 443-474. 

"B. E. Warren, J. Appl. Phys. 8, 645 (1937). 
"0. L. Anderson and G. J. Dienes, Noncrystalline Solids (Wiley, New York, 

1960), p. 449. 
"G. K. White, Cryogenics 4, 2 (1964). 
"T. H. K. Barron, Phil. Mag. 46, 720 (1955). 
260. E. Schuele and C. S. Smith, 1. Phys. Chern. Solids 25, 801 (1964). 

J. Appl. Phys., Vol. 43, No. 11, November 1972 


