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Tema guceprauii:
1. MarHiTonpy>kHi epekTy B pigKicHO3eMeIbHUX 60poKapbizax Ta pepodopaTax

2. Magneto-elastic effects in rare-earth borocarbides and ferroborates

Pedepar:

1. B pucepTauiiiniil poboTi BUSBIIEH] Ta IPOAHANi30BaHi 0COOIMBOCTI MPYKHUX BJIACTUBOCTEMN, a TAKOX
MAarHiTonpyxHi e(eKT, 110 IPOSBIISIOTLCS B CIIOJyKax HikeseBux 60pokapbinis RNi2B2C (R =Y, Ho, Lu, Er, Gd) ta
depoboparis NdFe3(BO3)4, Nd1-xDyxFe3(BO3) (x = 0,25; 0,4) npu HU3bKUX TeMIIEpaTypax, B TOMY YUCJli 106113y
(azoBux neperBopeHns (PIT) marHiTHoOi mpupoay. 3aTPONIOHOBAHO i anapaTHO 37iliCHEHO HOBUII METOT,
BHMCOKOTOYHUX BUMIipPIOBaHb a0COJIIOTHOI LIBUAKOCTI 3BYKY, SKUI JO3BOJISIE IPALIIOBATU 3i 3pa3KaMu
CyOMiniMeTpOBUX PO3MIipiB, 10 CUJIBHO MOIJIMHAIOTh. Briepiie 3 BUCOKOIO TOYHICTIO (IOXMOKA He MepeBuILye 1%)
BM3HAUEHO IBUIIKOCTI 3ByKY B MOHOKpHCTasax HikesneBux 6opokap6inis (RNi2B2C, ne R =Y, Lu, Ho, Gd, Er).
Po3paxoBaHO KOMIIOHEHTH TEH30Pa MOYJIiB IPY>KHOCTI. EKCIIEPUMEHTAILHO BUSIBJIEHO BUCOKY YyTJIMBICTD
IIPY>KHUX MOJyJIiB rafioslinieBoro 6opokap6iga go ®I1 marHiTHOI MpUpPOaK, @ TAKOXK 3HAYHY aKyCTUYHY

»HEB3aeMHICTh". EeKTy NoB'sSI3yI0ThCs 31 3HAUHUM BHECKOM B XapaKTePUCTUKU IIOMKUPEHHS 3ByKY MOro B3aeMOZii 3



aHTU(PEPOMArHiTHOI JTOMEHHOIO CTPYKTYPOIO. BUSBIEHO CyTTEBI aHOMAJIil IPYKHMX XapaKTePUCTUK
MOHOKpHCTasy pinkicHozemesnbHoro pepodopary NdFe3(BO3)4 npu CIOHTaHHUX Ta iHAYKOBAaHUX MarHiTHUM
noJyieM (pa30BUX MEPETBOPEHHSX, 10 JO3BOJIMIIO BIEPIIE 00y 1yBaTH (a3oBi fiarpamMu CIIOIyKU B TUIOIMHI
«MarHiTHe noJje-TeMmneparypa». [lepexiz B HecniBMipHy criipanbHy a3y Kiaacu@ikoBaHO sIK (a3oBuii nepexin
nepuoro pozy. Busisneno ta npoanasnizoBaHo HOBi QI B MarHiTHii nigcucremi MOHOKpuUCTaiB Gpepodopartis 3
neoma tTunamu P3 ionis Nd1-xDyxFe3(BO3)4 (x = 0,4; 0,25), 1110 peasi3yloTbCsl CIOHTaHHO IIpY 3MiHi TeMIlepaTypy Ta
iHIYKOBaHUX 30BHILIHIM MarHiTHUM NoJieM. Bniepie no6ynosaHo ¢asosi H - T niarpamu gociiKyBaHUX CIIOJYK

171 Pi3HUX HAIIPSIMKIB MarHiTHOTO IOJIS.

2. In the thesis features of elastic properties as well as the magnetoelastic effects that are manifested in
compounds of nickel borocarbides RNi2B2C (R =Y, Ho, Lu, Er, Gd)) and NdFe3(BO3)4 and Nd1-xDyxFe3(BO3)4
(x=0.25; 0.4) ferroborates at low temperatures, have been discovered and analyzed. The new method of high-
precision measurements of absolute sound velocity has been proposed and hardware implemented, which allows
working with samples of sub-millimeter sizes which are highly absorbing. For the first time, with the accuracy of
above 1%, the sound velocities in single crystals of nickel borocarbides RNi2B2C, (R =Y, Lu, Ho, Gd, Er) have been
measured with an accuracy of more than 1%. The components of the tensor modulus of elasticity have been
calculated. The high sensitivity of the gadolinium borocarbide elastic modules to phase transformations of
magnetic nature, as well as significant acoustic "non-reciprocity" have been experimentally detected. The effects
are associated with the significant contribution of its interaction with the antiferromagnetic domain structure to
the characteristics of the propagation of the sound. Significant anomalies of the elastic characteristics of a single-
crystal of rare-earth ferroborate NdFe3(BO3)4 have been found out for spontaneous and magnetic field -induced
phase transitions. It allowed constructing phase diagrams of the compound in the “magnetic field-temperature”
plane for the first time. The transition to an incommensurate spiral phase has been classified as a first-order phase
transition. New phase transitions in the magnetic subsystem of ferroborates with two types of rare-earth ions
Nd1-xDyxFe3(BO3)4 (x=0.4; 0.25), which are realized spontaneously at temperature changes and induced by an
external magnetic field, have been discovered and analyzed. For the first time H - T phase diagrams of the
investigated compounds for different directions of the external magnetic field have been constructed.
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