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Figure 1 Temperature
dependence of a
liquid's wolume v or
enthalpy fat constant
pressure. T is the
melting temperature.
A slow cooling rate
produces a glass
transition at T,; a
faster cooling rate
|eads to a glass
transition at Ty,

The thermal
expansion coefficiant
e, = (alnw/a T), and
the isobaric heat capacity ¢, = (ah/a T), change abruptly but continuously at T,.
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Figure 3 Temperature dependence of the peak dielectric relaxation frequency of the
glass-forming mixture chlorobenzene/cis-decalin (molar ratio 17.2/82_8%). At high
enough temperature there is a single relaxation mechanism. In the moderately
supercooled regime the peak splits info slow («) and fast (8) relaxations, of which
a-processes exhibit non-Arrhenius temperature dependence and vanish at T,
(Adapted from refs 9 and 41))
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FIG. 1. Real part X' of the complex susceptibility X(w) as a function of temperature for sample Ilc (CuMn with 0.94 at. % Mn,
powder). Inset reveals frequency dependence and rounding of the cusp by use of strongly expanded coordinate scales. Measuring fre-
quencies: 0, 1.33 kHz; O, 234 Hz; X, 104 Hz; A, 2.6 Hz. From Mulder et al. (1981).
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K. Binder and A. P. Young: Spin glasses  Rev. Mod. Phys., Vol. 58, No. 4, October 1986
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FIG. 8. Spin glass order parameter vs temperature for

Gdy 37Aln 43 (from Mizoguchi ef al., 1977) compared to simula-
tions of a 1616 16 Ising spin glass at various observation
times f, measured in Monte Carlo steps per spin (from Binder,

1977a).

AJ is the width of the Gaussian distribution of the

simulation, and the experimental kT /AJ is chosen arbitrarily.

q=[(S: )%“]av

K. Binder and A. P. Young: Spin glasses

Vogel-Tammann—Fulcher (VTEF)

n=Aexp|B/(T—T,)]

Tmaxmgzcc | I—T/Tc | —ZV

y=~3.2, B~0.5 v=1.4
zve=T
Bhatt and Young (1985)

Rev. Mod. Phys., Vol. 58, No. 4, October 1986



XapakTtepHble 0COOEHHOCTMN CTEKOMNbHOIO
nepexona B CNMMHOBOW CUCTEME:

- HyneBas cpeaoHAA HaMarHM4eHHOCTDb

- NOSIBNIeHNUe HeHyreBoro napameTpa
JaBapaca-AHaepcoHa

- Kputnyeckoe samenneHume so6nusm 1,

- KOHeYHbIN KOppenaAunoHHbIN paguyc
(oTcyTcTBME AanbHero nopsaka)

- KoHeYyHasa nMHenHasn BOCNPpUNMYNBOCTDb

- Pacxopsiwasca npu 1, TemnepatypHas
3aBUCUMOCTb HEJIMHEMHOU BOCNPUMMYNBOCTU



[1TnaH:

» KannbpoBoyHasa moaernb CIMHOBOIO
ctekna [en3eHbepra

» HepaBHOBecHasa AMHaMKUKa CTEKOSTbHOro
nepexopaa



KannbpoBo4yHada Mmoaernb
CNMHOBOro cTtekna [ en3eHbepra



Mopenb NenseHbepra (3D)

L = =|0;s]* — U(s). S - BEKTOp HaMarHM4eHHoCTH

p? = akg(T—1,)

ITC - KPUTU4eCKasd teMnepartypa

KannbpoBoyHasi Mogesnib CMMHOBOIO CTeKna

Toulouse, G., 1977, Commun. Phys. 2, 115.
J.A. Hertz, Phys.Rev.B, 18, 4875 4885 (1978);
G.E. Volovik, [LE. Dzvaloshinskii, Sov. Phys. JETP

I. Kanazawa, Journal of Non-Crystalline Solids 293-295,
G15 619 (2001);



KanubpoBo4yHass Mogenb CIMHOBOrO CTeKna

dpycTpauus

1 T 1 a @ pLL (1 / ''''' s S
L = 5 D;s|? —U(s) — ZF“”F W+ JVAL T

D;s" = 0,8 + gEabCA?sC,
F?, =0,A% — 8,A% + g™ A A7,

(S)g = (0,0, iu/V20). & = s — in/V2

2 2
; Py 2 2.2 Q‘,’_E K Ak ]' L QL1
(0,0)° — 2p°¢* — T AR A — JF F
2

—vgt + T GPATA 4+ T AL,

I =

o |



2 2
1
d rE_Q ?rZ_quA:{Ang__FaFa#u_
(0,0) pro” — = A, 1 Fw
2

4 | 2 qa Aa a 1
—vg! + TP ALA 4 TV A

L. —

o | =

JX),. = Io.

M? =1+ M =1y — p2¢* /4v.

Mo = igp/V2v.
1? = akg(T—1T,)

NMepexop npoucxoaut He npu L., anpn T, > 1.
M? =0
T, = T, + 4Iyv/ag?> (M? = akg(T — T,))



HepaBHOBecHada AMHaMUKa

M.G. Vasin, N.M. Shchelkachev, and V.M. Vinokur,
Theoretical and Mathematical Physics, 163(1): 537 548
(2010);



q)yHKLIMOHaHbeIe MeToAbl (MeTO.EI, ANHaMn4ecKoro

npounssoaswero yHkumoHana, meton Kengbiwa)
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6 = {6, 0}, Az = {4z, A2}
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Vogel-Tammann—Fulcher (VTF)



dnyKkTyaumoHHo-guccunatuBHaga teopema (OOT)

GE (w) = % {G’R(w} — G‘ﬂ‘(w)}

t, > Tug°/4lyv

®OT He HapyLleHa

scenario of weak
ergodicity breaking

J.-P. Bouchaud, J. Phys. France 2 1705, (1992).
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“frustration-limited domain theory"
D. Kivelson, G. Tarjus, Phyl.Mag.B, 77, 245 256 (1998);
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