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2. Exchange magnetic polaritons in many-sublattice magnets

Pedepar:

1. ¥V nuceprauii Ha npukiani foope BuBueHoro AQM - (-Fe203 (rematur) -mocimpKeHi 0cobInBOCTi
PO3IIOBCIOJIKEHHS BJIACHUX €JIEKTPOMArHiTHUX XBUJIb T YMOBU CTBOPEHHS 00'€MHUX Ta I0BEPXHEBUX MarHiTHUX
MIOJISIPUTOHIB B 6araTomniarpaTkoBux maretukax. [IposeneHi s (-Fe203 oLiHKY LO3BOJISIIOTH CIIOZiBAaTUCS Ha
€KCIIEPUMEHTAJIbHE CIIOCTEPESKEHHS €JIEKTPOAKTUBHUX CIIIHOBUX KOJIMBAHb ONTUYHUMU MeTOJaMu. JJOCimKeHO
PO3CisSIHHS IOBEPXHEBUX MArHiTHUX TOJISIPUTOHIB Y FeMaTUTi, BUKJIMKaHEe IIPOCTOPOBUMU (PIIyKTyalisiMU NTapaMeTpy
NOPsAKY 06Uy CIliH-TlepeopieHTaliliHuX (a3oBux nepexofis Il pony. BusiBieHo, 1110 B XapaKTEPHUX 00J1aCTsIX
CIIEKTPY PO3CisIHHS IOBEPXHEBUX MArHiTHUX MOJISIPUTOHIB OyZe PE30HAHCHO IifCUIIOBATHUCS, i, IK CBiT4aTh OLiHKH,
iCHy€e MOXJIMBICTb €KCITIEPUMEHTAJIbHOTO CIIOCTEPIraHHs PO3CiSIHHS [NOBEPXHEBUX MATHITHUX MOJISIPUTOHIB Ha
dyKTYyalisix IOKa3HUKa 3aJI0MJIeHHS 1o6su3y gaszosoro nepexony Il pony. BuBueHo BIIMB 6J1M3bKOCTI

I BOBMMIPHOTO Ilepexoay MeTan-gieneKTpuk B La2CuO4+y Ha po3NOBCIOJKEHHS (POTOH-MarHOHHUX MO,
XapakTepHi NOoJIpUTOHHI e(eKTH B pO3pax0OBaH UX CIIEKTPaX MPOXOIKEHHS JO3BOJISIOTh CIIOLIBATUCS HA Te, 0

MarHiTHi IOJISPUTOHU MOXXYTb OYTU BUKOPUCTAHI SIK iHCTPYMEHT [J151 OCJIiZPKEHHST MaTepiasiB 3 aHOMaJIbHO



BEJIMKVM 3HQUYE€HHSM [i€JIEKTPUYHOI CIPUUHATIANBOCTI. OfepsKaHi 4aCTOTHO-TIOJIbOBA JiiarpamMa Ta KOMIIOHEHTHU
TE€H30pa BUCOKOYACTOTHOI MarHiTHOI CIpUUHSATAMBOCTI 17151 ADM CTPyKTYp, SIKi MOKYTb OyTH peasi3oBaHi B
IIPOB3JOB)KHOMY MarHiTHOMYy I10J1i. Po3paxoBaHo KoediljieHT NPOXOIKEHHS €JIeKTPOMAarHiTHUX XBUJIb 4YePe3 3pa3okK
Ta IPOBEJEHO NeTAJbHUN aHaJIi3 3MiH Y CIIEKTPi IPOXOIPKEHHS1, 0OYMOBJIEHMX 3MiHOIO MarHiTHUX (pa3. [lokazaHo,
IO XapaKTEPHi 3MiHM Y CIIEKTPi IPOXOIKEHHSI €JIEKTPOMAarHiTHUX XBWIb JO3BOJISIIOTh BiTHOBUTH (ha30By Hiarpamy,
BU3HauUUTU YacToTu AQMP B pi3HMX ¢azax Ta 32 JOIOMOTIOIO iX BilHOBUTH KOHCTAaHTH CIIiHOBOTI'O raMijibTOHiaHy
La2CuO4.

2. The features of the propagation of eigen-electromagnetic waves and conditions of volume and surface magnetic
polaritons formation in many-sublattice magnets are investigated in thesis on an example of well investigated AFM
- (-Fe203 (hematite). Performed for (-Fe203 estimations allow to hope for experimental detection of electroactive
spin oscillations by optical methods. The scattering of surface magnetic polaritons in hematite due to the order
parameter spatial fluctuations near the spin-reorientational phase transition is investigated. It is found that in
characteristic areas of a spectrum the scattering of surface magnetic polaritons has a resonance character. This
fact makes the scattering of surface magnetic polaritons due to dielectric susceptibility fluctuations promising for
experimental observation. The effect of two-dimensional insulator-metal transition in La2CuO4 on the
propagation of photon-magnon modes is investigated. Characteristic polariton structures in calculated
transmission spect ra show that magnetic polaritons can be used as a tool for studying of materials with great
values of dielectric susceptibility. The frequency-field diagram and components of the tensor of the high-
frequency magnetic susceptibility are received for AFM structures realized in La2CuO4+y in a longitudinal
magnetic field. The coefficient of the electromagnetic waves propagation through a sample is calculated, and the
changes in the propagation spectrum due to the switch-over of the magnetic phases are analysed. Characteristic
changes in a spectrum of electromagnetic waves propagation are shown to allow to restore the phase diagram, to
determine AFMR frequencies in various phases and on their basis to restore the constants of the spin Hamiltonian
of La2CuO4.
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