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The character of magnetic interactions in La-5r-Cu--0O and
Y-Ba-Cu O systems is of primary importance for analysis of high—Tc

superconduelbivity io these compounds. Neutron diffraction
experiments showed the antiferromapgnetic ground state for
nonsupecrconduch ing Lu7CuO' and YHnPCuQOK with the strongest

antilferromagnet.ic superexchange being in the ab plane [1,21].
Nonsupcerconducling “1-2 37 system has even Lwo Neel temperatures
'nuand TN?.Thu firsl one corresponds Lo the ordering of Cu atoms

in Lhe CuO? planey, TN? reflects the antiferromagnet.ic ordering of

mapgnetic moments in Cu@Q chainn relatively to the moments in the
plancy 'l'm.'md LI depend stronply on Lhe oxygen content (3]

(7 A0 K for o . and T 80 K, bul P =230 K and T =10 K for
rit r 2 N1 ' N2

-0 ) .

We boave Lo od Lo describe magnetic interactions in high-T
supcroeondiactore basing on Lhe LMTO band structure caleculations.
Fxchange inloerao Lion paramelers can be defined from the effective
Heisenbeop, hoar Yonian: )
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When e magirelic momenks are nobt Loo large, ag copper

magnetle momenls in superconducting oxides, Ja, parameters can be

defined through Lhe non-local mapunctic sascepbibility
of spin - restricted solutiton for the erystal [4,57:
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- is the nondiagonal Green fun(:_g..i,()n which can be calculated
Lhrough Lhe encrpgy spectrum li." (k) and wﬁL(k) of the

LMTO-hamittonian. 1i in formmlae (2) is interatomic exchange

paramebters of atom 1. Due Lo Lhe sharp dependence of nondiagonal
] PRI - N -
Green funclion (:l L‘(l‘.) on Lhe [£ the integral (3 ) should be

calculated as contour integral in complex plane.

The results of nonlocal magnetic susceptibility calculations
and the values of exchange inleraction parameters for La Cu0 and
Y},)n.?Cu:l()7 systems are given in the Table.

OGtrong anisotropy of exchange interactions in the ab plane
and along the ¢ axis in ]r«‘l?Cll()‘ is obviously seen. The value of

Neel temperatunre Found agrecs well with Lhe experimental data
available. In Lhe Y[Ja?(}ug()__ system there is strong

antiferromagnetic Cu-0 Cu interaction in the Cu()? plane, which
results in antiforromagnetio grouand state of YHaZCuaOd.

Superexchange of Cal 04 Cu? type is anbiferromagnetic also, in
accordance wibh 1.he|nxpoximoni.. Usingg the simplest mean fileld
approximation 'l'N =, ]J[zh’ H11), where z is the number of the

nearest magnetic neighbours, it is possible to estimate Neel
temperature values. They are 'l'N'.—; 265-314 K, ']‘N2 = 61 K agree

well with the oxperimental dala. Large ferromagnetic moment
exchange in Cul-04-Cul chaing ( which follows from NMR
experiments [6] also ) does nol influence antiferromagnetic
ordering, as when & - 1 all Lhe chaines are broken.

Im the planes of -5 system Lhere are quite strong
anliferromagnetic Cu-0 and 0-0 interaction which appear due Lo
holes in oxigen subbandss . Theoe results arce in line with the
magnelic model of oxigen holes pairing in hiuh-"[‘r superconduclorsg

suppested in 7).
We bhave pecformed also o number of LMTO spin-polarised
caleulations for (:«]Hu?(lu,‘()( and Gdlln?(,'uqoﬁ both for ferromagnetic

and antiferromasnet,ic ordering of magnelic moments. Ior
antiferromagnoelic state Lho energy gap of 0,04 ev is formed at
the Fermi level. Spin splitliog of Gd [ states eyuals to 5 ev, and
magnelic moment of Gd atoms iy 65 t,- The estimation of stability

parameters (8] leads Lo Lhoe conclusion of more stable
anlifevromagnet, i ordecing: Lhe diflference of J() parameters is

230 K (()d) and 180 K (0_). The value of 5 I integral in
antiferromagnelic phase of (:(111;17(:._13()_ appears Lo be about 20 K,
and correspond Lo smid ) changen of 'l'(» when Gd atoms enter the

crystal lattice.
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Table. Exchanpge intevaction pavameters for YHn?Cuq()_f,
nnd l_.a?(fu()" (Tor as-1/2 and l‘,”":(),(l'l Ry, [0?0,11 Ry)

pair I Uyhe,, (mys ) ARANE S
Yhia Cu O
2 g7
Cu?Z-02--Cu2 (01 0) H0,8 -~157
Cu?Z -03 Cu? (1t 00) - 42,8 ~132
Cul--04-Cu? (00 1) -49,9 ~-31
Cul Ot -Cual (01 0) T2.h 225
Cu2-02 (0,5 0 0) 112,39 b45
OZ2- 07 (0,H 0.5 0) dhH, 5 270
l.a?_(‘fu()l‘ o o L J
Cu 01- Cu (1 0 0) TA,5H 227
Cu 02 -Cu (0 0 1) 0,45 1,4
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