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Cy1miecTByIOT J1Ba MOJX0Ja K ONMCAHUIO MOJIEKYJISIPHOM JTMHAMUKU KU-
KocTed. JKuakocTh ¢ Majoi BSI3KOCTBIO OOBIYHO paccMaTpUBAETCsS Kak aHaJor
IUIOTHOTO Ta3a, TJe MEXJy CTOJIKHOBEHHSIMH AMHAMUKA MOJIEKYJbl HE 3aBHCHUT
OT OKpYyXeHus. MoJieKyJIsipHas TUHAMUKA SKUAKOCTH ¢ OOJIBIION BSI3KOCTHIO CO-
OTBETCTBYET TBepJoMy Teny (cTekiy). ['paHuia, pasgenstomias 3TH ONMUCAHUSA,
HE OIIpe/IeIICHA.

[IpennoxxeHo KCIOJIB30BAaTh 3HAYEHHUE MapaMeTpa HEOJHOPOJIHOTO YIIH-
peHus yg TMHUK KoMOuHarmonHoro paccesHust ceeta (KPC), kotopsliii Xxapakre-
pHU3yeT M3MEHEHHE YaCTOThl MOJEKYJSIPHOTO KOJeOaHUs M3-3a pa3iuyus B OK-
PY’KEHUHU MOJIEKYJI KaK MEpy CIPaBeUIMBOCTH «CTEKOJIBHOrO moaxona». Heon-
HOpPOJHOE YUIMPEHUE COOTBETCTBYET CYIIECTBOBAHHIO HAHOMETPOBBIX HEOIHO-
POIHOCTEN HA «MTHOBEHHOM CHUMKE» PacCIOJIOXKEHHUS MOJIEKyJ. B raszax 3Haue-
HUE Y OXKuaaercs maineiM. Ha nmpumepe crexityromencs KUIKOCTH O-IIHKOJIVH
MOKA3aHo, YTO BBILIEC TEMIEPATYPbl CTEKIOBAHUA Ty YG YMEHBILAETCS C POCTOM
TEMIEPATYPbI 110 JTUHEHHOMY 3aKoHY (puc. 1.2), cTpeMsch K HyJIIO MPU HEKOTO-
poit 7. OGHapy>keHo, 4TO 3Ta TeMieparypa onuska k 7y, rae 74 — Temneparypa,
HUKE KOTOPOM MEXMOJEKYJISIPHOE B3aUMOJCHCTBHE NMPUBOAMUT K OTKIOHEHHUIO
JKCIIEPUMEHTAJIbHOW TEMIIEPAaTypPHOM 3aBUCHUMOCTH BSI3KOCTH OT TEPMOAKTHBA-
LIMOHHOT'O 3aKOHA.
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Puc. 1.2. TemnepatypHas 3aBUCUMOCTb HEOJHOPOJHOTO yimupenus tuauu KPC
(548 cm™) B muKoIHHE. Crpenkxamu nokazansl 7, 1 T4

Fig. 1.2. Temperature dependence of inhomogeneous broadening of Raman line
(548 cm™) of picoline. Arrows indicate T, cand T



Taxum obpasom, uccnenoBanue Gopmsl tuHuil cnekrpa KPC no3sosser
AKCIEPUMEHTAIbHO OOHAPYXUTh U OXapaKTEPU30BATh MEPEXO0]l MOJEKYJISIPHOU
JUHAMUKU OT ra30M0/J00HOr0 K CTEKOJbHOMY MOBEJCHHUIO MOJEKYJ MPU OXJIaX-
JIEHUH JKUJKOCTH.

There are two different approaches in molecular dynamics of liquids.
Low-viscosity liquid is usually considered as a dense gas analog, where molecu-
lar dynamics does not depend on neighbor environment. But, dynamics of a
high-viscous liquid corresponds rather to a solid-state dynamics (namely, to glass
dynamics). Interface between these limiting cases is not clear.

We suggested to use the inhomogeneous broadening width yg of a Raman
line as a measure of the validity of the solid-state like approach. The inhomoge-
neous broadening corresponds to nanometer inhomogeneities in the instantane-
ous molecular space distribution. In the case of gas-like dynamics yg is expected
to be small. Raman scattering experiment with a simple glass-former o-picoline
revealed that above the glass transition temperature 7, yg linearly decreases as
the temperature increases (Fig. 1.2), extrapolation of this dependence vanishes at
a certain 7. It was found that the vanishing temperature is close to 7y, where T,
is temperature, below which the intermolecular interaction leads to the deviation
of the viscosity temperature dependence from the Arrhenius law.

Thus, Raman line-shape analysis allows one to reveal and to characterize
the transition from single-molecular to cooperative molecular dynamics during
cooling of a simple glass former.
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