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C nomomipto merona Mounte Kapio, panee onpoOOBaHHOTO Ha JHAJIEK-
TPUKaxX C BOJOPOJHBIMHU CBs3siMU [1], mMOydeHBI TEPMOIMHAMHYECKH PaBHO-
BECHbIC KOH(PUTYpALUU JAUIOJIEH MOJIEKYJ BOJIbI B HAHOMOPAX KOPAMEPUTA MPU
pa3HbIx TemrepaTrypax (puc. 1.1) u 3aBUCUMOCTb TEPMOJAMHAMUYECKUX BETUINH
ot temmnepatypsl (puc. 1.2). Ha ocHOBaHUU STUX AaHHBIX CAENAaHO 3aKIIOUYEHHE,
YTO OCOOEHHOCTU B JIUAIEKTPUYECKOW MPOHMIIAEMOCTH M TEIJIOEMKOCTU IIPH
temneparype okosno 5 u 20—30 K, Habmromaemble B SKCIIEPUMEHTE, CBSA3AaHBI C
YIOPSIOUCHHEM TPOCKIUI JTUIONICH BIOJIb OCH & U D COOTBETCTBEHHO, MpPHU
9TOM YTOJl MEXIy HalpaBICHUEM U0 U OChI0 D 1O/mKeH OBITh paBeH MpH-
MmepHo 20 rpagycam. HecMoTpst Ha TO 4TO (aHTH) CETHETORIEKTPUUECKUI Mapa-
METp MOpsAIKA MPAKTHUECKH paBeH HYIIO, HIDKE HEKOTOPOW TemIepaTyphl OKa-
3bIBAETCSl OTJIMYHBIM OT HYJISl CTEKOJIbHBIM IMapamMeTp MOopsJKa U, COIJIaCHO pe-
3yJlbTaTaM MOJEJIIMPOBAHMS, BO3PACTAIOT Pa3MeEpPhbl KIACTEPOB COHANPABICHHBIX
JUIO0JIEH. DTO MOXKET yKa3blBaTh Ha IEPEX0]I CUCTEMbI MOJIEKYJI BOJAbI B KOPJHU-
epute ¢ K03 duunentom 3anonaHenus nop 0.75 B COCTOSAHUE AUMOJIBHOTO CTEK-
JIa ¢ AJIIEMEHTaMHM OJIFKHETO TOpsiIKa pU HU3KOH Temmepatype [2].
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Puc. 1.2. JIusnexkrpudeckas MPOHUIIAEMOCTh M aHTHUCETHETOAICKTPHUUCCKUN
napameTp nopsaka (a) u goJis AUNOJIeH B KnacTepax pa3iudHoMN JIMHBI,
00pa30BaHHBIX JIMIOJISIMH, COHANIPABICHHBIMHU BI0JIb ocH b (puc. 1.1), mpu T = 0 (b)

Fig. 1.2. Dielectric susceptibility and antiferroelectric order parameter (a)
and fraction of dipoles in clusters of different lengths of dipoles parallel
tothe b (Fig. 1.1) axisat T =0 (b)

Thermodynamically equilibrium dipole configurations of water molecules
in cordierite nanopores (Fig. 1.1) as well as their thermodynamic quantities at
different temperatures (Fig. 1.2) were obtained using the Monte Carlo method,
which was previously successfully applied to hydrogen-bonded ferroelectrics
[1]. Based on these results, it was concluded that the experimentally observed
anomalies of the dielectric susceptibility and heat capacity at temperatures of 5
and 20—30 K are due to the ordering of the dipole components along the a and b
axes, respectively, while the angle between the dipole and the b axis should be
approximately 20 degrees. At low temperature, with the antiferroelectric order
parameter being always close to zero, a nonzero glass order parameter appears,
and the length of clusters of parallel dipoles increases, according to the calcula-
tions (Fig. 1.2, b). This indicates a dipole glass transition of the subsystem of
water molecules in cordierite with a pore filling factor of 0.75 and the ap-
pearence of the dipole short-range order at low temperature [2].
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