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Investigations of thermal properties
of simple van der waals crystal based nanocomposites

Physical properties of the objects featuring nanometric linear dimensions have been being intense
investigated for over ten years. The reason for the scientific interest is twofold:

« basic science - the objects of dimensions of tens of nanometers display new physical properties,
usually very much different than their macroscopic counterparts

- possible applications - the new properties of such the objects make it possible to design new devices.
The nanostructured materials along with their new properties utilized as a base for new technologies have
recently caused an unprecedented acceleration in some of their fields.
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M. CraxoBskK, A. ExxoBcku, P. HukoHkos, T. PomaHoBa
UccnepoBaHue TepMUYECKUX CBOMCTB HAHOKOMNO3UTOB
Ha OCHOBe NpOoCTbIX KpucTasioB BaH-gep-Baanbca

OTHocuTenbHasA NpocToTa KpucTannorpadryeckoi CTPYKTypbl MaTpuLbl U B3aMMOAENCTBUA MeXay
COCTaBAAWMMA AeNaeT KPUOKPUCTANIbI C BHEAPEHHbIMY HAHOMOPOLWKAaMUN nAeasibHbIMU 06beKTaMu
tyHAaMeHTanbHbIX GU3nYecKux nccnepoBaHuini. B HacToswein paboTe npeacTaBieH 3KcnepyUMeHTanb-
HbI METOZ, NCCNeL0BaHNA TEMNIONPOBOAHOCTM HAHOMOPOLWKOB AN3/IEKTPMKOB M METAIIOB CO CPEAHUM
AnameTpos B npeaenax ot 10 go 50 HM, BHeApPEHHbIX B KPUCTANIMYECKYIO PeLIeTKY HEOHA, aproHa, a3oTa
1 MeTtaHa. IamMepeHus nposoauanch B TemnepatypHoM guanasore 1-40 K ctaumoHapHbIM MeTOLOM.

KnioueBble cnoBa: TenonpoBofHOCTb, HAHOMOPOLLKU, KPUOKPUCTaNIbl, KpUCTaNIMYeCcKas peLleTKa.

M. CtaxoBsak, A. ExxoBcku, P. Hukoxkos, T. PomaHoBa
BaH-aep-BaanbcTiH KapnaibiM KpucTtanaapblHbiH HerisiHaeri
HAHOKOMMO3UTTEpPAiH TEPMUANBIK KacueTTepiH 3epTTey

MatpuuaHbiH KpcutannorpaduKanblK canbiCTbipManbl TypAe KapanambiMAbUIbIFbl XaHe Kypay-
WbINapbIHbIH apacbiHAafbl ©3apa OalnaHbICbl eHri3iNreH KpUOKpUcTanAbl HOHOYHTaKTapbl 6ap Kpu-
OKpucTanaapabl Herisri ¢usmkanbiK 3epTTeynepAid waean 3epTTey HbicaHbl GonybiHa ceben 6Gona-
Abl. OyN KyMbICTa AU3NEKTPUKTEPAIH XaHe MeTangapablH optawa avametpi 10-HaH 50HM-re peniH
HEOHHbIH, AProHHbIH, a30TTblH ®He MeTaHHblH KPWUCTan TOpblHA eHri3inreH HaHOYHTaKTapbIHbIH
KbINYOTKI3riWTIKTEPiH 3epTTeyAiH Taxipnbenik agici KepcetinreH. enweynep 1-40K TemnepaTtypanbIK UH-
TepBanga TypaKTbl 8fliCMeH Xyprisingi.

TyiiH ce3pep: XKbiNyeTKi3rilTiK, HAHYHTaKTap, KpUOKPUCTabl, KpUCTaNAblK TOp.

Physical properties of the objects featuring
nanometric linear dimensions have been being
intense investigated for over ten years. The reason
for the scientific interest is two fold:

*  Dbasic science — the objects of dimensions of
tens of nanometers display new physical properties,
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usually very much different than their macroscopic
counterparts

* possible applications — the new properties
of such the objects make it possible to design new
devices. The nanostructured materials along with
their new properties utilized as a base for new
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technologies have recently caused an unprecedented
acceleration in some of their fields.

For the similar reason more complex
nanostructured materials are also of great interest
and therefore are subject to intense investigations.

A particular example of nanostructured material
arecryocrystals with nanopowders immersed in their
volume. A relative simplicity of crystallographic
structure of the matrix and interactions between
the constituents make them ideal objects for
basic physics investigations. By applying the
thermal conductivity experimental technique to
investigate such objects one can get an answer
to numerous questions regarding the influence
of properties and parameters of the components
of such nanocomposites on their total thermal
conductivity. The results of investigations are
going to determine, in particular, the influence of
the size of nanoparticles and their intrinsic transport
properties on the resultant thermal conductivity
of the nanostructured material. The role of the

parameters of the crystalline matrix, such as the
interaction strength between its atoms (molecules),
the atomic (molecular) mass of the constituents or
the type of the excited thermal vibrations of the
lattice for the thermal conductivity can be specified.
Here we present experimental technique which
will be used to investigate thermal conductivity of
nanopowders of dielectrics and metals of average
diameter ranging from 10 to 50nm, embedded in
crystalline matrixes of neon, argon, nitrogen and
methane. The measurements will be carried out in
the temperature range ~1 to 40K with steady-state
method.

The preliminary results of the measurements
carried out on sample of methane with 30nm
nanoparticles of hydroxyapatite embedded in
the crystal volume showed a low value of the
coefficient at temperatures below 10K, lower than
that of amorphous solids. Also some kinks of the
dependence of the thermal conductivity coefficient
on temperature of unknown origin were noticed.
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