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TTaHOPAMHBIN CNeKTp TUNUYHOrO FrNaccopmepa
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AppeHuycosckas aunarpamma t(T)

\ C a — High-T (Williams- Gatze)

a C b — boson peak

c — cage rattling (fast process)

C — crossover region

a - structural relaxation
(cooperative !)

[ - secondary relaxation

G — thermal glass transition

| | 3akoH VFTH:

warm 1/T, cold 1T, glass r =z,exp PT, (T -T,)
/T )

BtopuyHas () penakcauusa — yHMBepcarbHOe CBOMCTBO rnaccdopmepoB?



Potential energy

3ayem HyXHbI 3KCMepUMeHTbI NOA AaBNeHUeM?

Transition
states

=
/ N\ W/’

Ideal glass

Coordinates

JlaBineHUE MMO3BOJISIET
«1e(POPMHUPOBATH
MOTECHIIMATBbHBINA penabed,
yYMEHBIIIasi CBOOOIHBIN
o0beM Ha 1 vacTuiry

Pablo G. Debenedetti, Frank H. Stillinger.
Nature v.410 p.259 (2001)

surface as a function of particle
coordinates (the energy landscape) offers

<« The multidimensional potential energy

a convenient viewpoint for the analysis

!] and interpretation of supercooling and ))
glass-formation phenomena.

Pa3nuyHbie cieKTpaibHbIE
XapaKTEePUCTUKHU ri1acchopMepoB
CBA3aHbI C OCOOCHHOCTSIMU T.Ha3.
HOMEHUUATbHO20 penbedha

JTOTUYHO OXKHUJATh,
qTO 1oBeaeHue (1)
JUISL Pa3IdYHBIX MO
0/ JaBJICHUEM
U3MEHUTCS




3ayem HyXHbI 3KCMepUMeHTbI NOA AaBNeHUeM?
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Th. Voigtmann, PRL 101,
095701 (2008)

MCT: Crossover from
temperature-driven (ll)
to density-driven (1)
liquid-glass transition

<<<( Diamond symbols in

Fig. 2 exemplify this for
glycerol: experimental
T4(P) data from Refs.
[28,49] was mapped
according to €/kg=500 K
and €/c3=2.5 GPa, just
to demonstrate
qualitative agreement »

N pnanee: {{ Experiments probing pressures P 21 GPa seem desirable to test
the picture proposed here. ))
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DBONFOLUA (POPMBI CMEKTPOB rMuULiepuHa
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Auarpammbl Koyna-Koyna gns
CMEKTPOB rMuLepuHa rnpu pasnuyHbIX
TemnepaTypax u HopMasibHOM
aasreHun (a), B obnactu
NPOMEXYTOYHbIX aasneHui (b) n npu
BbICOKMX AaBreHnax (c). ToYku -
9KcrnepumMmeHTarbHble JaHHbIE, JIMHUK —
MoaenupoBaHue

dopmyna Koyna-[asugcoHa (CD):

e=¢g,_+Ae I(A+iwry, )™

dopmyna Koyna-Koyna (CC):

g =Agq. I+ (loT, )ﬁcc)



N306apuyeckme cnektper (ana P> 3 MNla)
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Temnepatypbl: T = 293, 309, 315, 322, 330, 337, 345, 354, 363 K ; P =4.5[Tla = const.
Toukn — akcnepnMeHTasbHble JaHHble, NMMHUK — noAaroHka cymmon doopmyn CD (a) n CC (B).



N3oTepmmyeckme cnekTpbl ramuepuHa
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[Oasnenua: P=1.7, 2.1, 2.5, 2.8, 3.1, 3.4, 3.7, 3.9, 4.5 Tla; T =294 K = const.
TOYKM — SKCNEepUMEHTanbHbIE JaHHbIE, JIMHUK — nogroHka cymmoun dpopmysn CD (o) n CC (B).



TTapameTtpebl penakcatopos t,Ag (T,P)
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T (K)
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Kpoccosep Ko3c
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pULIMEeHTa Xpynkoctu my(P)

Tg
B This work
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KoadhpunumeHT XpynkocTu:
- _dlog(zcp) DT,T,
Td /T InQ0)(T, ~Ty)?
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» bapunyeckne 3aBUCMMOCTU

TemnepaTtypbl CTekrnoBaHus Tg, a
TakKKe napameTpoB 7y U Mp,
paccYNTaHHbIX U3 AaHHbIX 7cp(T),
XOPOLLO corfacyrTcs ¢
nuTepaTypHbIMN AaHHBIMU

noseneHne KoadpduumneHTa
XpPynKoCcTU mp(P) NnpeTepnesaeT
CyLLeCTBEHHblE N3MEHEHUSA B
obr1acTn NPOMEXYTOUHbIX AaBrneHNN
2-3 ['Tla, B KOTOpPOM nosiBNsieTCS
BTOPUYHAA penakcauns
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OcHoBHbIEe pe3ysibTaTbl

ObHapyXeHO Ka4eCTBEHHOE U3MEHEHNE OANHAMUKU
NpoLLeCcCcoB CTPYKTYPHOW penakcauuu B rnnuepuHe
Ha4YMHasa ¢ gasneHun 2-3 [Tla, conpoBoXxagatLlieecsd
BO3HWUKHOBEHNEM BTOPUYHOWU penakcaunum n CMeHOU
acUMNTOTUKN Dapuveckomn 3aBUCUMOCTN KOS PpUumeHTa
«xpynkoctuy (fragility).

Haunbornee BeposaTHas npnynHa — moandukaums
CTPYKTYpPbl BOAOPOAHLIX CBA3EN U CBA3AHHbIE C HEU
N3MeHeHNa NnoTeHunanbHoro penbedga



