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Fatichiamo ancora a spiegarci 1l vetro

E un solido con alcune caratteristiche dei liquidi, un bel mistero per i
fisici che nel tempo hanno formulato tante teorie poco convincenti
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MoKkeodi Loruotor AL vetro PolIMER)
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Substance T, L k

METRL L
Si0, 14738
B,0, 532™
nPOH 97"
PropGlyc 1674
. 3-MePent 77"
5,0+ 6“”“‘ Lo <z (© 3-Br-P 108°
glycerol 190¢
BMPC 243h
Vatro da {.4 w2 s heeC salol 220°
MTHF 91°
‘ OTP 246"
Si€2. 1 Fe v PropCarb 158
Ma©y, o 207 triPhenPhos ~ 203*
CKN 333¢

Ca®  to7

Udeert & Augolt TP 1998
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Structural relaxation time, 7, [s]
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Structural relaxation time, 1, [s]
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Substance T, Tk Fip m

SiO, 14738 0.132  20°
B,O, 532m 0.38™  32¢
nPOH o7 72.2% 045 35"
PropGlyc 167  127° 045  52°
3-MePent 770 584" 058 36
3-Br-P 108  82.5* 0.59* 53
glycerol 1904 135° 0.62¢ 53¢
BMPC 243h 0.70"

salol 2200 175%  0.71*  63?
MTHF 91*  69.3* 0.73* 65
OTP 246" 204"  0.74"  8I°
PropCarb 1581 127°  0.74" 104
triPhenPhos 203 166" 0.75% 160"
CKN 3338 0.80¢
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10 ———r ’3 Then how are these curves to be extrapolated below T,? 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
o8 r 7 It could conceivably become slightly less at finite temperatures because of a “tighter’!
i 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
AT&T Bell Laboratories, Murray Hill, New Jersey 07974

(Received 19 January 1988; accepted 1 March 1988)

Many liquids have heat capacities that substantially exceed those of the corresponding crystal,
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
been argued that a second-order ‘““ideal glass transition” in principle should occur at Tx. The
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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FIG. 1. Wave-vector dependence for the nonergodicity
parameters for the BMLJ system. The solid and dashed curves
are the theoretical predictions with and without the inclusion
of the c¢3 terms in Eq. (2). The circles are the MD results
from [19].

FIG. 9. Relaxation time 7 versus temperature for vari-
ous correlators. Squares and triangles pointing downwards:
F,(q,t) for A and B particles, respectively. Circles and dia-
monds: F(q,t) for AA and BB correlation, respectively. Tri-
angles pointing upwards and stars: F'(q,t) for AB correlation.
Filled and open symbols are for ¢ = gmaz and ¢ = @min, re-
spectively. Solid line: power law with exponent 2.6.



