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Claster model of N, — Ar, CO — Ar cryo alloys, comparative analysis

Cryocrystall solutions formed of linear molecules with atomic components are of considerable
interest as convenient model systems. It is known that in some cases Vegard's rule and Prigogine theory
are insufficient and in this connection novel approaches are needed. One of the deviations from an ideal
solution manifests itself through the anomalous behavior of the lattice parameter as a function of the
composition. For explanation of the unusual concentration dependence of the lattice parameter in CO, -
Ar alloys the cluster model was used.
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H.C. Mucbko, B.B. JaHuyk, A.AA. ConofoBHMK
KnactepHasa mogensb N, - Ar, CO - Ar
KPUOTreHHbIX NpUMeceil, CpaBHUTENbHbIN aHanu3

PacTBOpbl KpOKpKCTannoB, 06pasoBaHHbIe IMHENHBIMY MOJIEKYlaMy C aTOMHbIMU KOMMOHEHTaMu,
NpeACTaBAAOT 0cobbIf MHTEpeC B KayecTBe MOAENbHbIX cucTeM. [inA 06bAcHeHMA HeobblyHOro 3 deKTa
3aBMCMMOCTY NapaMeTpa pelleTKN oT KoHueHTpauum B cniasax CO, - Ar 6bina ncnonb3osaHa KnacTtep-
HaA MoJenb, y4UnTbIBatOLasA He TOJIbKO M30TPOMHOEe B3aUMOoAeNCTBME MeXay YacTMLaMm, HO TaKkxke 1 Ha-
JINYMEe aHM30TPOMHbIX CUJT B MOJIEKYIAPHBIX MaTpuuax. MeTogamMu 3neKTpoHHONM AMGPaKUMM n3MepeHa
3aBMCUMOCTb NapaMeTpa peLlleTKN OT KOHLeHTpaumm B cucteme asoTt-aproH npu 20 K. VzyyeHo BanaHme
MapHbIX 1 TPOVMHBIX KIAaCTepoB Ha NMapaMeTpbl pewweTKy pacTBopa. PaccMoTpeHbl NPUUMHBI CKaXeHUs,
cBA3aHHbIe C Hannunem Knactepos B pacteopax N, - Ar, CO - Ar.

KnioueBble cnoBa: knactepHas MoAesb, KPUOKPUCTA, 3/1eKTPOHHAsA AUdpaKuus.

H.C. Mucbko, B.B. JaHuyk, A.AA. ConofoBHMK
N, - Ar, CO - Ar KpuoreHai KocnanapablH Knactepnik Moaeni,
cajbiCTbIpManbi Taaaay.

ATomgbl KypayLbinapbl 6ap cbi3bIKTbl MONleKynanapiaH Ty3inreH KpMoKpucTanaapablH epiTiHainepi
MOAESNbAIK Kylie peTiHAe epeKLUe KbI3bIFyLWbUIbIK TyAblpaabl. Top napameTpiHiH CO2 - ArKyiManapbiHAa+bl
KOHLleHTpaumAFa TayenainiriHiy epeke addekTiciH TyciHaipy ywwiH 6enweKTepAiH apacbiHAafFbl M30Tpon-
Tbl 9ceprecyi faHa eMec, COHbIMEH KaTap MoJieKynablK MaTpuLanapiafbl aHU30TPONTbI KyWTiH 6ony-
blH eCKepeTiH KnacTepiik Mogenb KonaaHblnabl. SnekTpoHabl audpakums agicived 20 K temnepaTtypa-
[la a30T-aproH XyneciHae Top napameTpiHiH KOHUeHTpauusFa Tayenginiri enweHai. XynTbiK KaHe yWTiK
KnacTepiepaiH epiTiHaiHiH Top napameTpine acepi 3epttengi. N, - Ar, CO - Ar epiTiHginepiHae knacTepain
6onybiHa 6ainaHbICTbl KaTenepaiH cebenTepi KapacTbipblagbl.

TyniH ce3snep: KnacTepnik Mofienb, KPUOKPUCTAN, INEKTPOHAbLI AN PaKLUA.

Cryocrystall solutions formed of linear mol-
ecules with atomic components are of considerable
interest as convenient model systems. It is known
that in some cases Vegard’s rule and Prigogine the-
ory are insufficient and in this connection novel ap-
proaches are needed. One of the deviations from an
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ideal solution manifests itself through the anoma-
lous behavior of the lattice parameter as a function
of the composition. For explanation of the unusual
concentration dependence of the lattice parameter
in CO, — Ar alloys the cluster model was used. This
semiquantitative theory takes into account not only
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isotropic interaction between particles, but also
the presence of anisotropic forces in the molecular
matrices [1]. In recent study on the CO, — Kr solu-
tions the theoretical analysis [2, 3] considering three
mechanisms of interaction of Kr cluster with crys-
talline environment of CO, matrix was in a good
agreement with the experiment. The possibility to
study not only molecular matrix but and atomic may
be realized in an investigation of nitrogen — rare gas
alloys. According preliminary results [4] the theory
describes well the behavior concentration depen-
dence of the lattice parameter only for Kr in o — N..
Additional experimental data are needed for N -Ar
system. The comparison with CO-Ar alloy is inter-
esting because this system is nearest analog. N, and
CO have identical crystal structures, however the
barriers which hinder the rotation of the molecules
in an o — N, lattice are almost twice as small as in
o — CO [5]. Observations were carried out in a stan-

dard electron diffractograph equipped with a helium
cryostat. The deposition regime was chosen in or-
der to obtain random distributions of impurity. The
samples were grown in situ by depositing gaseous
mixtures on Al substrate at T=20 K. The error in the
lattice parameter measurements was usually 0.1%.

Detailed electron diffraction studies have been
carried out for the nitrogen-argon system. The con-
centration dependence of the lattice parameter are
measured at T=20 K for low concentrations. Using
this data and obtained earlier [6] the relative lattice
parameter change per unit impurity fraction is de-
termined for investigated systems. The influence of
pair and triple clusters on the lattice parameter of
solutions has been studied. The distortion mecha-
nisms related with the presence of clusters in the
N,-Ar, CO-Ar solutions are examined.

The authors are grateful to M.A.Strzhemechny
for discussion of the problem.
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