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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 29.19.37

Tema guceprauii:
1. TepmonyHamiyHi, KIHETUYHI Ta MarHiTHI BJIaCTUBOCTI KBAHTOBUX TBEPJUX TiJl IPX HU3bKUX TEMIIEPATYpPax

2. Thermodynamic, kinetic, and magnetic properties of quantum solids at low temperatures

Pedepar:

1. O6'ekTamu JOCTiIKEHHS € KBaHTOBI TBepAi Tina: cymimi 3He-4He, p-H2 3 nomimkamu, Kpiokpucranu tumy N2,
PO3YMHHU IBOXaTOMHMX MOJIEKYJI B OTBEPiNNX iHEPTHUX ra3ax, KBaHTOBI reii3eHO6eproBChbKi MarHeTUKU. Meta
IOCJiIKeHHsI: To6Y[0Ba IOCIiLOBHOI MiKPOCKOIIYHOI Teopii TepMoAMHAMIYHUX i KIHETUYHUX SIBULL Y KBAHTOBUX
TBEPJUX Tijlax Ta iHTepHpeTallist Ha ii OCHOBi eKCIIepUMEHTAJIbHO BCTAHOBJIEHUX €(EKTiB. MeToAU NOCIiIKEeHHSI:
aHAJTITUYHI METOIU TEOPETUYHOI i MaTeMaTUYHOi Qi3uKky, 30KkpeMa, popmaniam PpyHkil I'piHa, QyHKIIIOHANBHE
iHTerpyBaHHs, pEHOPMIPYIIOBUM aHasi3 Ta iH. Pe3ysibTaTy, HOBM3HA: PO3BMHEHA TEOPisl TEPMOJNHAMIYHUX
BJIACTMBOCTE Jibpauiiinoi nizcucremu kpiokpucranis tTuny N2 B alpha-¢asi, a Takox TBepaUx pO3YUHIB
IBOXaTOMHUX MOJIEKYJI B MaTpULsiX Ar i Kr. Briepiie nokasaHo, 110 HEIIPY>KHE PO3CisiIHHS (POHOHIB Ha IAPHUX
oproksactepax y p~-H2 mae nopir no Temneparypi. [lobygoBana Teopis TensonepeHocy y p-H2 3 Baxxkumun

IOMIIIKaMU i JOBEJEHO, 10 CKJIAJIHA 3aJI€KHICTh TEIJIONPOBIIHOCTI Bij] KOHLEHTPALil i TEMIIEPATypPU € HACIIAKOM



iHTepdepeHLii MK H oOpMasbHUMU (OHOH-(POHOHHUMU IIPOLieCaMy, IPOLiecaMy NePEKUIaHHS i pe30HAaHCHUM
PO3CiSIHHSIM Ha KBa3iJIOKaJIbHUX PiBHSX NOMilIOK. PO3BMHEHA TeOpisd TEPMOAMHAMIYHUX Ta KIHETUYHUX
BJIACTUBOCTEN TBEPAMX CyMillle! i30TOIIIB rejiilo, gKi 3a3HalOTh po3any. Briepiue ofepkKaHo afeKBaTHUAN OIKC
TEIJIOEMHOCTI po3unHiB 3He-4He Buine TemnepaTtypu po3liapyBaHHS. Po3po06sieHui psij, HAOIVDKEHMX METOMIB IJ1st
aHaJIITUYHOTO ONUCY TEPMOAMHAMIKY KBAHTOBUX reli3eHOeproBChbKMX MAarHeTHUKIB B MINPOKiN 061aCTi TeMIiepaTyp.
Brniepiie noBefneHo, 1o y pepoMartHiTHoMmy pexkumi TBepauil moHomap 3He Ha rpadiTi € KBAaHTOBUM
reii3eH6€proBCbKMM MarHeTUKoM 3 S=1/2 Ha TPUKYTHUX rpaTtax. 3HaliieHi 3a7e>XxHocTi Temneparypu Heerns i
TEMIIEPATYPU HAAIIPOBIHOTO NIEPEXOAY METAJIOOKCUIIB Bill MipH JIeTYBaHHS. YIIPOBAI>)KEHHS: BCi OCHOBHI
pe3yJIbTaTy poOOTH 3aCTOCOBAHI [1Jis iHTepIpeTalii peajbHUX JOCIIHUX NAHUX i IeMOHCTPYIOTh 4yAOBY 3T0Ay 3
€KCIIEPUMEHTOM. BUKOPUCTAHHSA: pe3yJIbTaTH € BaXKJIMBUMMU [1J1s1 [IOAAJIbIIOTO PO3BUTKY AOCIIIPKEHD Y KBAHTOBIN

(isuLi TBeporo Tisa Ta Pi3nLi HU3LKUX TEMIIEPATYP.

2. Objects - quantum solids: 3He-4He mixtures, p-H2 with impurities, N2-type cryocrystals, solutions of diatomic
molecules in rare gase matrices, and quantum Heisenberg magnets. Goals: the development of rigorous theory of
thermodynamic and kinetic phenomena in quantum solids and theoretical interpretation of experimentally
observed effects. Methods: analytical methods of theoretical and mathematical physics such as Green function
formalism, path integration, renormalization group technique, etc. New results: the thermodynamic theory for
libron subsystem of N2-type cryocrystals in alpha-phase as well as solid solutions of diatomic impurities in Ar and
Kr matrices is developed. An inelastic phonon scattering by pair orthoclusters in p-H2 is first shown to have the
temperature threshold. The theory of the thermal conductivity in p-H2 with heavy impurities is developed, which
explains complicated concentration and temperature dependences of the thermal conductivity as resulting from
the interference of n ormal phonon-phonon processes, umklapp processes and resonance scattering at the heavy
impurity. The theory of thermodynamic and kinetic properties of separating solid mixtures of helium isotopes is
developed. For the first time it is obtained an adequate description for the temperature dependences of the heat
capacity of 3He-4He solutions above the phase separation temperature. A number of approximate methods are
constructed to describe analytically the thermodynamics of quantum Heisenberg magnets in a wide temperature
range. The 3He monolayer solid on graphit in ferromagnetic regime is first proved to be a quantum Heisenberg
magnet with S=1/2 on a triangular lattice. The effect of doping on both the Neel temparature and the temperature
of superconducting transition for metal-oxide compounds are obtained. Introduction: All main results are used to
interpret real experimental data and the theory agrees well with the experiment. Employment: the results are
important for further investigations in physics of q uantum solids and low temperature physics.
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PeuenseHtu
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