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Koau TemaTHYHHUX PyOpHK: 29.19.03

Tema gucepranii:
1. JocmimkeHHS KPUTUYHUX Ta 3aKPUTUYHUX BIIACTUBOCTEN METAJIEBOTO LIEPIiI0

2. Examination of the critical and overcritical properties of metallic cerium

Pedepar:

1. Y nuceprauii mpoBeseHo NOCiIKeHHS KPUTUYHOI TOUYKU Ta 3aKPUTUYHOI 06J1acTi ramma-asnbda ¢pasoBoro
nepexojly y MeTasieBoMy Liepii Ha 6a3i mopeselt Anitekapsi-IloHsToBcbkoro Ta Peiindopna-Ensapaca. AHamnis
[IOBEIiHKY MOZEJIEN Y KPUTHUYHIN TOYL 3[iMICHIOBAJIOCH 32 TEPMOIMHAMIYHUM METOAOM [IOCJIIIKEHHS KPUTUYHOTO
craHy. OTpMMAaHO 3arajbHi BUpa3u [J1s aiabaTMYHUX Ta i30AMHAMIYHUX BEJIMYMH MOZesel sIK (PYHKLii Ipyrux
MOXiAHMX BiJi TEPMOAVHAMIUYHYX [TOTEHLiaJIiB B aHAJIITUMHOMY BUIJISIA, PIBHSIHHS CTaHy Ta JiiHii pa3oBoi piBHOBaru.
Ha 6a3i oTpuMaHux JaHux Ta ix aHasizy 6ys0 IPOBELEHO BIOCKOHATIEHHS Moaesel. [171s1 BHOCKOHaIeHUX Moieslel
OyJsin 064MCIeH] PiBHSIHHS CTaHY, JiiHii (pa30Boi piBHOBAru i BeCb KOMILJIEKC TEPMOJVHAMIUHUAX XapaKTEPUCTUK
cucrtemu. [TokazaHo, 1110 MOZEJIi MAIOTh NEPLIMIA TUIT KDUTUYHOIL ITOBEAiHKY. BpaxyBaHHA eHeprii KOJIMBaHb

KPUCTaIiYHOI TPaTKHU [03BOJIsIE IIPUBECTH Y BiANOBIIHICTb [10BEiHKY afiabaTUYHMX BEJIMYUH MOJieslel 3 BUMOTraMu



CTIMKOCTI CUCTEMU Y KPUTHUYHIN TOYL. [IpoBeIeHO NOPIBHAHHA NOBEIHKY XapaKTEPUCTUK CTIMKOCTI
BIOCKOHAJIEHUX | BUXIIHUX MOJiesiell y KpUTUYHIN Ta 3aKPUTHYHIN 0671aCTi MixX CO60I0 Ta 3 BilOMUMU
€KCIIEPMMEHTAJIbHUMU JaHUMHU, BiZ]3HaY€HO TOJIINIIEeHHs [I0BeiHKY a/liabaTUYHYX i 3B'13aHUX 3 HUMU BEJIUYMH Y
3aKPUTUYHIN 06J1aCTi. Y po6OTi TaKOX OyJ10 MPOBELEHO NOCiIPKEHHS 3aKPUTUYHOI 06J1aCTi 3HUKEHOI CTIMKOCTI
cucreMu, 064KcyieHo QIyKTyalii OCHOBHUX TEPMOAMHAMIYHMX BEJIMYMH, 3HANUIEHO JIiHii eKcTpeMyMiB (uyKTyauii
Ha ocHoBgi eHeprii ['i66ca moneneit Peiindpopna-Ensappca it Antekapsi-ITOHITOBCBKOTO 11l TBEPAOTO LIEPito Ta
BMKOPHMCTaHHS PO3BUMHEHHS B Psif, 110 3MiHHUMX CTaHy [ eHeprii ['i66ca pifKoro 1epiio BU3HAYEHO PiBHSHHS JIiHil
naBsieHHs. Ha 6a3i ekcriepuMeHTalbHUX JAHUX BU3HAYEH] 3HAUE€HHS €KCIIePUMEHTAIbHO HEBiJOMUX BEJIMYMH -
TETJIOTH TJIABJIEHHS 1ePilo 1 06'éMHOI CTUCIUBOCTI PigKOro 1iepilo.

2. An investigation of critical point of gamma-alpha phase transition in cerium on the basis of the thermodynamical
theory of critical state and Aptecar-Ponytovsky and Rainford-Ewards models is carried out. State and equilibrium
line equations, full complex of thermodynamical parameters of models are carried out in analytic form. The
behaviour of the full complex of thermodynamic parameters of the system in overcritical area is compared for the
models under consideration and known experimental data. The ways to improving models under consideration are
analyzed, the full complex of thermodynamic parameters of improved models are obtained and investigated. It was
shown that the improved models have the first type or critical behaviour too. The behaviour of the full complex of
thermodynamic parameters of improved models in overcritical is compared with the initial models and known
experimental data. The behaviour of fluctuations of main thermodynamical variables in the overcritical region is
investigated. Onthe basis of the Rainford-Edwards and Aptecar-Ponyatovsky models the Gibbs energy for solid-
state cerium and a power series expansion for Gibbs energy of molten cerium an equation of the fusion curve of
cerium is established. The values of the melting heat and volume compressibility of cerium are obtained.
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