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Then how are these curves to be extré.polétéd i)e:loc;v T,,?I Certainly it is un-
thinkable that the entropy of the liquid can ever be very much less than that of
the solid.” It therefore seems obvious that the “true” or “non-vitreous” curves

) 1

7 It could conceivably become slightly less at finite temperatures because of a ‘‘tighter’
binding of the molecule in the highly strained liquid structure, with consequent higher
frequencies of vibration and a lower density of vibrational levels.
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Supercooled liquids, glass transitions, and the Kauzmann paradox
Frank H. Stillinger

/l') S c = O A m \<, U K AT&T Bell Laboratories, Murray Hill, New Jersey 07974
(Received 19 January 1988; accepted 1 March 1988) _\TC P
Q_,) @ se - A Many liquids have heat capacities that substantially exceed those of the corresponding crystal,
DUmMm | ugk — and this discrepancy magnifies in the supercooled regime. Thus, liquid entropy declines more
< rapidly with temperature than does crystal entropy, and the former paradoxically seems to fall

below the latter for temperatures below the Kauzmann point 7. Although laboratory glass

transitions inevitably intervene to prevent observation of this entropy crossing, it has often
= N A been argued that a second-order ‘““ideal glass transition” in principle should occur at Tx. The

C 4‘}< inherent structure theory of condensed phases has been modified to describe supercooled

liquids, and has been applied to this Kauzmann paradox. The conclusion is that an ideal glass
transition of the type normally associated with the Kauzmann phenomenon cannot occur for
substances of limited molecular weight and with conventional intermolecular interactions. This
result also subverts theoretical expressions for shear viscosity (such as the Tamman-Vogel-
Fulcher and the mode-coupling formulas) that diverge to infinity at an ideal glass transition
temperature.
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