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2. Phonon assisted collective phenomena in low-dimensional strongly correlated systems

Pedepar:

1. O6'exT - eneKTpOoH-(POHOHHA B3a€MO/Iisl i 3B's13aHi 3 HEI0 KOJIEKTUBHI e(eKTH B HU3bKOBUMIPHUX
CHJIbHOKOPEJIbOBAHUX €JIEKTPOHHUX CACTEMaxX. MeTa - BUBHAaYEHHS B3a€MO3B's13KiB MiX BJIaCTUBOCTSIMU (POHOHHUX
30y[I>)K€Hb i CTPYKTYPOIO OCHOBHOTO CTaHy. MeTony - MiKpOCKOMIYHUH i (PEHOMEHOJIOTIYHUN MOJIeIbHUI OMKC,
TeopdisnyHi MeToau (YepH-CaliMOHIBCbKUH JlarpawxeB Gopmatiam, MeTo PyHKLiOHAIBHOTO iHTerpasty, MeTo[,
EBasnpza Touo). HoBusHa i pesyabTaTyl - pO3BMHYTO HOBi MOJI€Jli: MiKPOCKOIIIYHY aHi30TPOIIHY MOZEJb
KOOIepaTMBHOro edexry fHa-Tesnnepa, POHOHHY MOZEJb OPi€HTALITHOTO MiHIHTY JBOBUMIPHUX BirHEPOBCBKUX
KPUCTAJIiB i CTpaii-CTPyKTyp, TEOpilo B3aeMOo[lii POHOHIB 3 €HiOHaMU i KOMIIO3UTHUMU PepMioHaMU. 3'SICOBAHO
MeXaHi3MM BUHMKHEHHSI 3MiIlIaHOTO OpOiTalbHOTO CTaHy i CKJIbHOI guctiepcii ontuyHux GoHoHIB y BTHII kynparax,
aHi30TpoTii MPOBITHOCTI B KBAHTOBUX XOJIJIOBCHKUX cUCTEMaX. [lepenbaueHo epeKkTr ocuumaLiiiHoi gucnepcii
CIIEKTPiB aKyCTUYHUX (POHOHIB, 3MiHM IIPOCTOPOBOTrO PO3IOALITY iHAYKOBAHOIO 3apsiy i 3CYBY IIBUIKOCTI IPY>KHUAX

MOJI, B CUCTeMax 3 eHiOHaMH iKOMIIO3UTHUMU PpepmioHaMu. ['any3b - Pizrka KOHJIEHCOBAHOTO CTaHYy.



2. The object is electron-phonon interaction and collective effects caused by it in low-dimensional strongly
correlated electron systems. The aim is to determine interrelations between behavior of phonon excitations and
the structure of the ground state. The methods are the microscopic and phenomenological model description,
methods of theoretical physics (Chern-Simons Lagrange approach, functional integral method, Ewald's method
etc.). The new approaches and results - new models are developed, namely, the microscopic anisotropic model of
the co-operative Jahn-Teller effect, the phonon model of the orientational pinning of two-dimensional Wigner
crystals and stripe-structures, the theory of interaction of phonons with anyons and composite fermions. The
mechanisms of formation of the mixed orbital state, a strong dispersion of the optic phonon modes in HTSC
cuprates and the anisotropy of the conductivity in quantum Hall systems are clarified. The new effects of an
oscillating dispersion of acoustic phononspectra, a modification of a spatial distribution of the induced charge and
a shift of the velocity of elastic modes in systems with anyons and composite fermions are predicted. The field is
condensed matter physics.
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