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Recently magnetic properties of magnetic materials on the triangular
lattice have attracted much attention. Most of them, however, are based

on the Ising model. In this paper, the ground state of the classical

Heisenberg model with first and second neighbor interaction on the

13

triangular lattice are obtained by the method of YoshimoriE and

.23 o ' .
Nagamiyva , and the conditions for the 120° structure and the screw spin

structure are classified. The Hamiltonian is given by
H=-%53 s I1(S,-S
E 2 i s L TQ+r
=l Ware o (1)
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Assuming that the single @ (and -Q) satisfying (5) makes (1) the maximum we

have

1 '
H = 2J(Q) (7)

Sl = 1 cos(Q-2+a) + j sin(Q-2+a) (8)

where i and | are a set of orthogonal unit vectors in the spin space (the

axis is 1ndependent of that in ﬁhe configuration space).
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The coordinate of the triangular lattice is shown Fig.1l. The J(Q)
of the classical Heisenberg model for the triangular lattice with first

(Jl) and second (J2) neighbor interaction 1s given by

J(Q)=2J1[cos Q@ + cos @ + cos(Q -Q )1
X Y X Y

+2J2[cos(0 +Q ) + cos(2Q -Q ) + cos(Q_-2Q > ()
X Y X Y > ¥ x ¥
o gy 2 an 2 .
—4J1(2XY+4Y -1) + 2J2E;X 1+2XY(4Y“=-3)7] (10)
where
QX+Q Qx—Qv
X = cog—S—% Y = cos . (11

kS

The condition 3J(Q)/3Q =3J(Q)/8Qy=0 gives

CJ1Y+J2<2X+AY3—3Y>J<1—x2>1/2 =0 (12)

EJ1<X+2Y>+J2<12xv2—3x>3<1—Y2>1/2 =0 (13)

The solution of (12) and (13) are classified in Table 1 and shown in Fig.2

in the first Brillouin zone. The domain in Jl—JZ plane of the appearances .
of each configurations are shown in Fig.3. The spin configulations are
classified in 4 patterns. They are shown in Fig.4 A-D . Pattern in type

D is a screw configlation and the period depends on EEJl/Jz.

The ground state in the hexagonal lattice is now under investigation.
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Fig. 1 ‘Triangular lattice

and the oblique coordinate

used in the present paper.
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Fig. 2 First Brillouin zone
of the triangular lattice.
A,B,C,D and the number shous
the spin pattern of the ground

states.
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Fig. 4 Spin pattern in the ground state of the triangular lattice.



