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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOpPHK: 29.19

Tema gucepranii:

1. OpieHTaniiHUM NOPSALOK Y YUCTUX KPIOKPUCTANAX i IX PO3UMHAX.

2. Orientational order in pure cryocrystals and their solutions

Pedepar:

1. Y nuceprauiiiziil po60Ti HaAHO Pe3yJIbTaTH CTPYKTYPHUX JOCIiIPKEHb 00€PTalIbHOI MiCUCTEMIU MOJIEKYJISIPHUX
KPiOKpHUCTaJIiB KyOi4HOI CUHTOHil, yTBOPEHUX JIiHINHUMU CUMETPUYHMMU MOJIeKyIamu (anbda-¢asza p-D2, CO2), a
TaKOX TBepaux 6iHapHux po3unHiB CO2 3 aromapHuM (Kr), i 3 Mmosiexkynsipuum (N20) KomnoHeHTaMu. Po3BuHEHA
HOBa METO/IMKA BiITBOPEHHS abCOJIIOTHUX 3HAUY€Hb {eTa} 1151 MOJIeKyJISIPHUX KPUCTAJIiB KyOi4HOI CUHTOHII 3 aHUX
CTPYKTYPHOTrO aHai3y. Ynepiie 3 HeUTpoHOrpadiuHuxX JaHuX OyJ0 BiATBOPEHO abCOIOTHE 3HAYEHHS NTapaMeTpa
OpieHTali1HOro NOPSAKY eTa2 AJis BnopsiakoBaHoi ¢pasu p-D2 (xJ=190%, T = 1.5 K), orpumaHi pe3ysibTaTi 1o6pe
Y3rOJIXYIOThCS 3 TEOPI€IO SIKa BPaxOBye I'PaHUYHY KBAaHTOBICTb [TAPaEUTEPit0. BCTaHOBIEHO, 1110 KOPEKTHUM ONUC
opuienTaniitHoi nincucremu CO2 notpebye BUKOPUCTAaHHS JBOX I1apaMeTpiB NOPsIKy eTa2 Ta eTa4. 3a J0IIOMOro
TpaHcMmiciitHoi esnlekTpoHorpadgii B inTepsati Big T = 5 K 5o T = 70 K npoBefieHO JOCTiIKeHHs iX TeMIepaTypHOi
3aJIEXKHOCTI. Y BCbOMY KOHLeHTpaliiiHoMy iHTepBaii npu T = 30 K npoBenieHo es1eKTpoHorpadivyHe gOCTiIKEeHHs

cTpyKTypu i mopdouiorii kpuocnanasis CO2-Kr. [ly1s1 10siCHEHHS [TOBEIiHKY KOHLEHTPALiiHOI 3a71€XKHOCTI



rapaMeTpa rpaTky B CJ1a6KO KOHIIEHTPOBAaHMX PO3UYMHAX 3AIIPOTIOHOBAHO KJIACTePHY MOZeJib. B obacTi
KOHLeHTpauiil no 38 Mmoin.% Kr BinTBopeHO napameTtpu eTa2 i eta4 nysg tBepaux po3duuHiB CO2-Kr. [IpoBeneHo
eJsleKTpoHorpadiuHi fociikeHHs KOHIeHTpaLiliHOi 3a/1e>XKHOCTI MapameTpa rpatku a(x) po3uuHiB CO2-N20
BCTAHOBJIEHA CXOJWHKO MO1i0Ha OCOOJIMBICTD y NMOBEiHII a(X), KOHLEHTpaliliHe TOJI0KEHHS SIKOi 3aJIEXKUATD Bif

TEeMIIEPATYPH OCAIKEHHS PO3YMHIB.

2. THEED was used to study the structure and the rotational subsystem state of molecular cryocrystals of cubic
symmetry, formed by linear symmetric molecules pure (p-D2, CO2), as well as binary alloys CO2 with atomic (Kr),
and molecular (N20) components. A new method of reconstruction from the structural analysis data of absolute
values of orientational order parameter {ita} has been developed for molecular crystals of cubic system. The
absolute value of ita for the ordered phase of p-D2 (xJ=1>90 %, T=1.5 K) has been evaluated from neutron
scattering data. The ita values are in a good agreement with the theoretical predictions. Analysis shows that a
complete description of three rotational subsystem in solid CO2 requires two order parameters, ita2 and ita4, The
temperature dependence of both have been reconstructed for temperatures between T =5 Kto T = 65 K from
THEED data. The structure of CO2-Kr alloys was studied over the entire range of mutual concentrations. A cluster
approach has been suggested to explain the concentration dependence of the lattice parameter of the Kr-diluted
solutions in CO2. The parameters ita2 and ita4 for solid solutions CO2-Kr have reconstructed in the concentration
range up to 38 mol.% Kr. The lattice parameter a of CO2-N20O alloys have been determined at 5 and 65 K for a large
enough number of CO2 concentration x. A step-wise feature in the a(x) dependence has been observed, the
"critical" concentration of the step being strongly influence by the deposition temperature.
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