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Intermetallic compounds of rare earth and transition metals and cobalt R-Co exhibit a wide
range of interesting physical phenomena and promising for their use as materials for permanent
magnets, electronics and cooling devices. There are the giant magnetoresistance,
magnetocaloric and magneto-elastic effects, the structural, magnetic, and spin-reorientation
transitions. The possibility of controlling the properties of these materials (e.g., by magnetic
field) are determined by the correlation between magnetization of R and Co sublattices, which
is explained within the itinerant electron matamagnetism concept (IEM). According to this
model, the spontaneous magnetization of the sublattice of cobalt occurs due to the influence of
the magnetization of the rare-earth sublattice. For a long time compounds RCo2 was
considered as classic model system for the study and explanation of the properties of
intermetallic compounds with IEM.

Systematic neutron diffraction studies of the crystal and magnetic structure of RCo,
compounds under the variation of thermodynamic parameters (temperature in the range of 10 —
300 K and pressure range of 0 — 5 GPa) found that the traditional concept of IEM do not
adequately describe the behavior of the magnetic properties of the whole class of these
materials. In the compounds ThCo,, HoCo, with a relatively higher Curie temperature and
internal magnetic field of the R-sublattice, exceeding a certain critical value He, ~ 75 T, we
observed a correlation in frame of the IEM concept. In contrast, in the ErCo, compound an
inconsistent behavior of the magnetic sublattices Er and Co was observed. While the
magnetization and Curie temperature for the Er sublattice is practically not changed under
compression, the sublattice of Co showed marked collapse of the magnetization and a strong
decrease of the Curie temperature. This behavior indicates the incomplete of the existing
classical concept of IEM and the need to develop new theoretical models to explain the
observed results and the revision of modern models in this area.

For explanation of the relationship of the observed magnetic phenomena and the changes of the
electronic structure were also performed theoretical calculations from first principles.
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NuTepmeraminapl peKo3eMelbHbIX METaNIOB U MepexoHoro Metamia kobdansta R-Co
JEMOHCTPHUPYIOT IIUPOKHUM CIIEKTP UHTEPECHBIX (PU3NUECKUX SBICHUM, MEPCIIEKTUBHBIX IS HX
UCIIOJIb30BAaHUs B KAayeCTBE MAaTEPHAIOB JUIsl MOCTOSHHBIX MAarHUTOB, 3JIEMEHTOB YCTPOMCTB
AIIEKTPOHUKU M OXJIAJAUTENbHOW TeXHUKU. Cpenum HUX — TUTaHTCKHE MAarHUTOPE3UCTHBHEBIC,
MarHUTOKAJOPHUYECKUE W MarHUTOynpyrue 3(QexTsl, CTPYKTypHbIE, MarHUTHbIE W CIIHH-
PEOPHUEHTALIMOHHBIE ITepEX0/Ibl. BO3MOXHOCTH YNpPAaBICHHUs CBOMCTBAMHU JIaHHBIX MaTEpPHUAJIOB
(HarpuMep, MarHUTHBIM TI0JIEM) ONPEIEIIAIOTCS KOppesiliMed MeX /1y HaMarHuueHHOCTAMU R u
Co mopapemeTok, KOTOPYI0 4acTO OOBSICHSIOT B paMKaxX KOHLEMIUM 30HHOTO 3JEKTPOHHOTO
metamarnetusma (30M). CornmacHO 9TOM KOHIEMIMH, CIOHTaHHAasT HaMarHUYEHHOCTh
MOJIPEIIeTKH KOoOallbTa BO3HUKAET 3a CYET BO3JCHCTBUS HAMArHWYEHHOCTH PEAKO3EMENIbHOMN
nonpemieTku. Ha mpoTsbkenun goiaroro BpemeHu coenunenuss RCO; cuutanuch KiiacCu4ecKon
MOJIEJIbHOW CUCTEMOM ISl U3YyUYEHUS] U OOBSICHEHUS] CBOMCTB MHTEPMETAJUINJIOB, MPOSIBIISIOIINX
30M.

CucreMaTH4eCKHE UCCIICIOBAHMSI AaTOMHONH M MarHUTHOW CTPYKTyphl coenuuenuit RCo;
IIpY Bapualuu TEPMOAMHAMUYECKUX IapaMeTpoB (Temmeparypsl B auamnazone 10 — 300 K u
naBienuss B guanazoHe 0 — 5 I'Tla) meromoM HEUTpOHHOW AM@paKUMHM MMOKA3ald, YTO
TpaZuLMOHHAs KOHUenuus 3OM He MO3BOJSET aJeKBaTHO OMMCATh IOBEJEHUE MarHUTHBIX
CBOICTB BCero kiacca JaHHbIX MaTtepuanoB. B coemunenusix ThCo,, HoCo, ¢ oTHOcHTEIBHO
BBICOKOH TemmepaTypoil Kiopu © BHYTpEeHHMM MarHUTHBIM ToJeM R-monpemieTku,
NPEBBIIAIOIINM OIpeeIieHHOe KpuUTHYeckoe 3HaueHue Hg ~ 75 T peanusyercst BbICOKas
CTENEeHb KOPPENAIUH, YTO coryiacyercsi ¢ KoHuenmuedn 39M. B npoTHBONONIOKHOCTh 3TOMY, B
coequaennu ErCo, Habmronanoch HecorjJacoBaHHOE MOBEICHHE MAarHUTHBIX MOJpEnIeTok Er u
Co. B 10 Bpemst kak HaMarHMUYEHHOCTh U TeMriepatypa Kropu st moapemerku Er mpaktudeckn
HE WM3MEHSUTUCHh TPH CKATHH KPUCTAJUIMYECKOH pemieTkd, Ha moxapemnietke CO HabOmromasics
BBIPKEHHBIN KOJUIANIC HAMATHUYEHHOCTH M CWJIbHOE YMEHbllIeHne teMrepatypsl Kropu. Takoe
MIOBE/ICHNE YKa3bIBAaCT HA HECOBEPILUIEHCTBO CYIIECTBYIOUIEH KiaccHuecKkoil koHuenuuu 3OM u
HEOO0XOUMOCTh pa3pabOTKU HOBBIX TEOPETHUECKUX MoJenell, MO3BOISIOMUX OOBICHUTh
Ha0JIr01aeMble pe3ysbTaThl M IEPEeCMOTpa COBPEMEHHBIX IPECTaBICHHH B JaHHOM 00acTu.

s oObsCHEHUS B3aMMOCBSI3M HAOJIOIa€MbIX MAarHUTHBIX SIBJICHUH M H3MEHEHUH
AIIEKTPOHHOM CTPYKTYpbl TakKe ObUIM MPOBEIEHBI TEOPETHUUYECKHUE pacdeThbl U3 MEPBBIX
MIPUHITUTIOB.
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