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Conducting anisotropic narrow-band ferromagnetic connections on the basis of f - d - elements attract enhanceable interest, as
systems tightly-coupled between electronic, magnon and latticed by subsystems [1-3]. Magnetic resonance is the effective instrument
of research of their power spectrum, however the mechanisms of forming of g - factors of magnetic moments in such substances are
studied not enough. Methods of theoretical researches of the resonant phenomena, developed for ferromagnetics described within the
framework of charts with Heisenberg intersite by an exchange, as in dielectric [4], so in wide-band conducting systems [5], inapplicable
for direct description of the connections examined here. In the real work we investigated the spectrums of magnetic excitations in a
narrow-band ferromagnetic explorer containing local ( ') and quasilocal ( d ) magnetic moments [6]. These spectrums are formed by
the spin correlations generated jointly by interatomic co-operations of d electrons (by an exchange with the electrons of shells and
Hubbard pushing away), and them intersite hops, taking into account the spatial chaotization of g - factors d - and f - subsystems [6].
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HccenoBaHbl CLIEKTPBI MArHUTHBIX BO30YIK/ICHHUIT B y3KO30HHOM (heppoMarHUTHOM IPOBOTHHKE, COfiepIKaleM JTokaibHbie ( ) u
KBa3WJIOKaJIBHEIE ( d ) MATHUTHBIE MOMEHTHI [6]. DTH CIIEKTPBI GOPMUPYIOTCSI CITMHOBBIMU KOPPEIISIIIUSIMHU, TIOPOKAAEMBIMI COBMECTHO
BHYTPHUATOMHBIMA B3anMoJeUCTBUsIMU d 31eKTpoHOB (0OMeHOM ¢ anekTpoHamu f obonouek m xab0apIOBCKHM OTTAJIKUBAHHEM),
U UX MEKY3eJIbHBIMH MEPECKOKAMH, C Y4ETOM MPOCTPAHCTBEHHOH Xaotuszanuu g-daxropos d- u f- moxcucrem [6] M aHH30TpONUK
IapaMeTpoOB «BHYTPHUATOMHOTO» OOMEHa MEXIY JIOKAJbHBIMH M KBA3WJIOKAIBHBIMH SJIEKTPOHAMHU. I10TydEeHHBIC BBIPAXKEHUS IS
s dexTuBHBIX g-pakTopoB BzaumozeiicTByommx f - 1 d — MAarHUTHBIX MOJCUCTEM B Y3KO30HHOM (DeppOMarHeTHKe CoAepkKar Kak
H30TPOITHBIE MOTIPABKH K g-(pakTopaM HeB3aUMOJEHCTBYOMHX f - ¥ d - MOICHCTEM, TaK U MONPABKH, 3aBUCSILIE OT OTHOILICHUS X,y - U
Z - KOMIIOHEHT TE€H30pa JIOKaJIbHBIX OOMEHHBIX IIapaMeTpOB, IPUYEM 3HaK MONpaBok /s f - 1 d — mojcucTeM pasideH.

KunroueBnie ciioBa: Marnos; ¢pyHknus ['prHa; y3Kk030HHBIE (heppOMAarHETHKH; g-(aKTop.

JlocmimkeHi crnekTpu MarHiTHUX 30y[K€Hb Yy BY3bKO3OHHOMY (EPOMArHITHOMY MpPOBIIHHUKY, IO MICTHTh JIOKaJIbHI (
f ) i kBasinokanphi ( d ) maruitHi MmomentH [6]. i ciekTpu GOpMyIOThCsI CIIIHOBUMH KOPEJSILISIMHU, 10 HOPOMKYIOTBCS CIIJIBHO
BHYTPIIIHHOAaTOMHUMH B3aeMoJisiMU d eleKkTpoHiB (0OMiHOM 3 enekTpoHaMu f 000710HOK i Xa006apJOBCKUM BiAIITOBXYBaHHIM), i 1X
MDKBY3EJIBHIMH TIEPECKOKaMHU, 3 ypaxyBaHHIM IPOCTOPOBOI XxaoTu3anii g -akropis d - 1 f - migcucrem [6] i anizoTpoIil mapamMeTpin
«BHYTPIITHHOAaTOMHOT0» OOMIHY MK JTOKaJbHUMH 1 KBa31IOKaIBHIMH eJleKTpoHaMu. OTprMaHi BUpa3u A1t epEeKTHBHUX g -(haKTopiB
B3aemomitounX f - 1 d - MarHiTHUX MiICHCTEM Yy BY3bKO30HHOMY (PEpOMArHETHKY MICTSATH SIK 130TPOIIHI MOMpPaBKU J0 g -(aKTopiB
HeB3aeMofitounx f - 1 d - migcucTeM, Tak i MOMPaBKH, 3aJI€XKHI Bil BITHOMIEHHS X, Y - 1 Z - KOMIIOHEHT T€H30pa JOKAIbHUX OOMIHHUX
rnapaMeTpiB, IPUIOMY 3HAaK HOMpaBok st f - i d - migcucTem pisHUA.

Karwuogi ciioBa: marHoH; GyHkiiis ['piHa; By3bKO30HHHIA (hepoOMarHeTuk; g-Gpaxkrop.

Model and method
The charts of electronic power spectrum (Fig. 1)

Here S and s are backs local f - shells and quasilocal
d -snextpona, accordingly, S>>1; J and J is interatomic

and spectrum of elementary excitations (Fig. 2) of the
investigated system used in-process are analogical to used
in [6].

Electronic descriptions of the investigational system
were analogical to considered in [6], except for the
parameters of “interatomic” exchange between local and
quasilocal electrons, which in this case was anisotropic, -

H,, =—2[JL(SXSX +SYSY)+JSZSZ].
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exchange constants, 0< J <J.

Model Hamiltonian
Hamiltonian of the system in the external magnetic
field of H, directed along the co-ordinate axis of Z, looks
like

H=H,+H,.

where
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- electronic Hamiltonian in presentation of numbers of
filling, qualificatory energies of both one-particle and
collective states, in particular is a magnon spectrum [6].
Element
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Fig. 1. Scheme of the electron energy spectrum of
the model: 1 — partially filled magnetically active
4 f level (E,,.), 2 — partially filled 5d band, 3 — band
of unfilled 5d states, 4 — band of unfilled 4 f states,
E. — the Fermi energy, E,, , E, , and E,, — maximum
energies in the corresponding bands, Kj is the Brillouin
quasimomentum; the arrows represent the spin indices
of the electron states.
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W is a width of electronic zone; g, (g, ) - is the crystal
averaged value of the g factor for the d and f electrons;
inequalities of W<<4zJS are used, U/2JS<<1, 0<W<2z],
U>J, where z is a co-ordinating number of crystalline
grate.

There is a calculation of magnon spectrum in the
region of small values of the magnon quasimomenta.

The site magnetic moment of the crystal looks like

M, = 1 (g 5 T OueSe );
his transversal components in circular coordinates are equal

M: =M +iM!.

Transversal dynamic magnetic susceptibility of the
system

Q) = X (@)

can be expressed through Fourier transforms of twotemporal
late temperature of the Green’s function
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Fig. 2. Scheme of the spectra of the elementary
excitations in the model used: 1 — acoustic magnon
spectrum, 2 — optical magnon spectrum, 3,4 — lower and
upper boundaries of the continuum of single-particle
(Stoner) electronic excitations with a spin flip (the figure
corresponds to the one-dimensional case with k_=0.4k),
g, and g,, are the energies at the corresponding zone
centers (q=0), €_ is the energy of the Stoner excitations
at zero quasimomentum transfer (all three bands are
shifted upward by an applied external magnetic field).

49



1

e (8)=——((m:

Va

Ma),

where g=g+ia, a >0, e =w, w is frequency of the

trial field, v, is an atomic volume.

Resonant frequencies correspond to the poles of the
Green’s function | , which can be defined from equalization
of motion for her.

Calculation of transversal dynamic magnetic
susceptibility, conducted by the method of twotemporal
late of the Green’s function within the framework of
the approach developed in [6], resulted in two resonant
frequencies of homogeneous precession of constrained d
- and f - the magnetic moments of the system, related to
acoustic and optical to the magnon branches.

Linearizing on the field of H=(0, 0, H?) of the got
expressions for resonant frequencies of homogeneous
precession allowed to define effective g - factors,
corresponding acoustic and optical to the magnon branches
which in linear for 1/S approaching, have a next kind:

* — I < > gd L
* = < > =

Conclusions

Got expressions for effective g - factors interactive f -
and d - magnetic subsystems in narrow-band ferromagnetic
contain both izotropic amendments to g - factors
uninteractive f - and d - subsystems and amendments
depending on the relation of X, y - and z is a component
of tensor of local exchange parameters, thus sign of
amendments for f - and d - subsystems different.
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