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excitations in model of half metal
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It is viewed signal attenuation collective excitations in model of half metal and the effect of qualitative calculation of decay time
and threshold quasimomentums of magnons is presented. Emission by magnons of phonons at zero temperature is provided at the
expense of take off by a magnetic subsystem of energy from a radiant of an exterior electromagnetic field. In the field of poles of the
mass functional the spin-lattice interaction main effect is signal attenuation of magnons, as should be reflected, mainly, in spectrums of
magnetic uptake. The effect from a renormalization magnon energies in this spectroscopic field becomes less significant for the shape
of a curve of magnetic uptake.
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PaccMmoTpeHo 3aTyxaHne KOJUIEKTHBHBIX BO30Y KICHHI B MOZIENH ITOJIOBHHHOTO METAaJIIa U ITPE/ICTABIICH PE3yJIbTaT Ka4eCTBEHHOTO
pacdeTa BpeMEeHH 3aTyXaHHs U IOPOTOBBIX KBa3UHUMITY/IECOB MarHoHoB. Vciryckanne MarHOHaMu ()OHOHOB IIPH HYJICBOH TeMIieparype
obecrieqnBaeTCst 3a CYeT 0TOOpa MArHUTHOM IOJCHCTEMON SHEPrHM OT MCTOYHUKA BHEITHETO 3JIEKTPOMArHUTHOTO mois. B obmactu
TIOJTIOCOB MacCOBOTO OTEpaTopa OCHOBHBIM 3(P(EKTOM CIHH-PENIETOYHOTO B3aUMOJICHCTBHUS SIBIAETCSA 3aTyXaHHe MAarHOHOB, UTO U
JIOJDKHO OTPA3HUThCS, NIABHBIM 00Pa30M, Ha CIIEKTpax MarHUTHOTO MOMIOIIEHUs. D(HEKT sxKe 0T IepeHOPMUPOBKHM MarHOHHBIX SHEPI Uit
B 9TOIi CIIEKTPaIbHOW 00JIaCTH CTAHOBUTCSI MEHEE 3HAYMMBIM JUTs (POPMbI KPUBON MarHUTHOTO MOITIOLICHHSI.

KuroueBble ciioBa: (OHOH, MarHOH, CITMH-PENIETOYHOE B3aHMMO/ICHCTBHE, 3aTyXaHHe MarHOHOB, MAaCCOBBIH OIepaTop.

Po3ristHyTO 3aracaHHs KOJCKTHBHUX 30y)KCHB B MO/JICII IOJIOBUHHOTO METAITY 1 IIPE/ICTABICHUIT pe3yIIbTaT SIKICHOTO PO3PaxyHKyY
yacy 3aracaHHs i IOPOTOBUX KBa31iMITy/IECiB MarHOHiB. BumyckanHs MarHoHaMu (OHOHIB IIPU HYJIBOBIN TeMIepaTypi 3a0e3neuyeTbest
3a paxyHOK BiZI0OpY MarHiTHOIO MiJICHCTEMOIO €Hepril Bij Jukepesia 30BHIIIHBOTO €IEKTPOMArHiTHOro moisi. Y olnacti momociB
MacoBOI0 OIeparopa OCHOBHMM €(EeKTOM CITiH-TPaTKOBOI B3a€EMOIl € 3aracaHHs MAarHOHIB, IO i TIOBUHHE BiIOWTHCS, TOJIOBHUM
YHHOM, Ha CIIEKTPaX MarHiTHOTO MorinHaHHs. E(exT jxe Bix nmepeHopMyBaHHS MarHOHHHX €HEpriil B il CIIeKTpabHIH 001acTi cTae
MEHII 3HAYUMHM JUIst HOPMHU KPUBOT MAarHiTHOTO HOTIHHAHHSL.

Kuro4oBi ci10Ba: pOHOH, MarHoH, CIiH-rpaTKoBa B3a€MOIis, 3aracaHHs MarHOHOB, MAaCOBHIi oreparop.

Introduction where 7 is Planck’s constant, and Im ¢ (q) is the imaginary
The model of half-note metals is widely used for part of the magnon energy. Last, concordantly [5], equal
description of row of oxides with the mixed valency, 2<Sz>s
possessing a “giant magnetoresistance” effect (GMR) IM &, o0 (q):%@M”(q,gac(op)g(q)), )
[1]. Magnetoelastic interaction substantially influences on <S +S >

forming of basic properties of these connections. However
the known methods [2] calculation of parameters of damping
of magnons, as a result magnon—phonon interaction appear  of magnon—phonon interaction; q is a quasimomenta of
of the little use for these systems, as an indirect exchange in ) 1 1
y g magnons; <SZ>=—Z<O s? 0>, <SZ>:WZ(nkT_nk¢)
k

them has not Heisenberg nature [1,3]. This paper presents N 7
the results of qualitative calculation of the damping time ) ]

are mean values of local and quasilocal spins; S, = <SZ> ,
— z
Sy= <s >

and threshold quasimomenta of magnons.

Magnons with quasimomenta not exceeding a critical
value Uoaciopy + @T€ NOt damped [3], and therefore one is
interested in an estimate of (2) near the edge of the magnon
, (1) band, where g=q, . Maximal value of imaginary part of

mass operator in (2) does not exceed a value

where M” (q, Eac(op)? (q)) is imaginary part of mass operator

Magnon damping time
The characteristic magnon damping time is given by
the expression [7]
h

fa= 2Ime(q)
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ac(op)max

0.77[52 <sz > Sac(op) N @)
<SZ + sz>

ac(op)vmax '’
where T =W i W=2zT is a width of magnon zone, z is a
a

coordinating number of crystalline lattice, T is the hopping
integral of electrons between nearest-neighbor sites;

o n
= 2

aVO

it is the rms amplitude of zero vibrations of

ions with border frequency of v ~0_ [6], a is a constant of
crystalline lattice; M, is mass of atom.
Asize N (q,¢) is a maximal value of function

ac(op)vmax

1
Nac(op)v (ql g) :ﬁzp:é‘(g -gac(op)+ (q1 p)) )

arrived at, in three-dimensional case, at the value of
quasimomenta of magnon of q__~q,. The interval of
nonzero values of N\, (0, ) is equal to the sum of the
widths of the magnon and phonon bands. Using the
normalization

.[Nac(op)vmax (q,é‘)dg =1
we estimate N, (0,€) by the quantity & .+ ) *for

the acoustic band and & .+ ) " for the optical band,

SZ
where é’:é—<< Z>> . Using (3) and and supposing W=1.5 eV,
s
S=15, A/a=4x10? (values characteristic of GMR are
connections of La,,Ca, ,MnO, [1]), we obtain from (1) and
(2) the following estimate for the magnons with Brillouin

quasimomentum q:

Imgac (qB ) = 6'8'10759(3 1 Tac z1_5.10’105 s
Ime,, (0 )~ 7.5-10°6 7, ~8-10"s.

Thus, material part of mass operator determines
renormalization of magnon spectrum, and imaginary is
fading of magnons. Both effects depend on a temperature.
Fading of magnons at a zero temperature is caused by the
spontaneous emitting of phonon, at eventual - also and by
their absorption.

Threshold of magnon damping
The effect at zero temperature, as follows from [3],
has a threshold character: only those magnons with a
quasimomentum exceeding the value

7r<SZ +SZ>éD

2T sin(k.a) @

Ooee = -arcsin
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for an acoustic branch, and value

1 . 7r<sz><sz+sz>éD ]
Goon = 5 TSNy (s)sin(k-a) ©)

for the optical branch are damped (for simplicity we have
given the expressions obtained for the one-dimensional
case[3]).

It should be noted that existence of threshold
quasimomentums of (4) and (5) has direct attitude toward
the effect of Tcherenkov [8]: group speed of magnons with
a quasimomentum exceeding these values more speed
of sound appears in an environment, in this connection
and there is a spontaneous radiation by them phonon. If
speeds of magnons do not exceed speed of sound, i.e. if
argument of the arcsine in (4) and (5) more unit (in the
threedimensional case with allowance for the estimate
of the Curie temperature, this should correspond to the
inequality 6_,>6.) appears, the magnon-phonon coupling
at a zero temperature does not result in fading of magnons.

The emission of phonons by magnons at zero
temperature is made possible by the extraction of energy
from the source of the external electromagnetic field by the
magnetic subsystem. In area of poles of mass operator the
basic effect of spin-lattice coupling is fading of magnons,
what must be reflected, mainly, on the spectrums of
magnetic absorption. An effect from renormalization of
the magnons energies in this spectral region becomes less
meaningful for the form of curve of magnetic absorption.

Conclusions

Thus, the magnon—phonon coupling at a zero
temperature qualitative does not change character of
spectrum of magnetic absorption at 0<Opaeiopy: It changes
the form of wmarnounsix zones only, frequencies of
heterogeneous resonances fall down in this connection.
At an eventual temperature, as a result of absorption of
thermal phonons, all of the magnons will be damped.
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