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Amorphous systems with antiferromagnetic interactions (e.g. glasses con-
taining high concentrations of transition elements (1, 2) and ferrimagnetic rare
earth-transition metal amorphous films for bubble devices (3, 4)) have been the
subject of several investigations., Nevertheless up to now the existence of amor-
phous antiferromagnetism is a controversial point (5, 6) because of the high de-
gree of misfit: Due to the structural disorder it is not possible to surround a plus
spin by minus spins only or vice versa, By artificially suppressing the misfit the
simple sublattice model of amorphous antiferromagnets (7 to 9) favours an anti-
ferromagnetic order in an inadmissible way.

We have simulated a kind of hard sphere gas, Hard disks, positions of which
are chosen as random numbers, are put into a two-dimensional box. Periodical
boundary conditions are used (Fig. 1). Within the Ising model with the Hamiltonian

H=-y I (1) s
e %
we have calculated that spin configuration which belongs to the lowest energy (ground
state) for the case S =1/2 and Iij(r} < 0.
The result is shown in Fig. 1 for 23 spins and a distance dependend exchange

interaction as given in Fig, 2b.
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Fig. 1. Ground state of a computer-simulated amorphous
antiferromagnetic Ising system
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The structural correlation function < S? S?}l (see (10) and the recent paper by
Sadoe (11)) as function of r is shown in Fig. 2a. Here<{... >i denotes the struc-
ture averaged value under the condition that the spin i has a fixed direction (cen-
tral spin). To calculate the average value we have chosen successively all spins
of a given system as the central spin and beyond it we have regarded an ensemble
of 7 systems with the same structural and magnetic interaction, but with other
random numbers for the positions of spins.

For total missing of antiferromagnetic order we would obtain for the structural
correlation function <S?sz>'i =0 for all r (total misfit, e.g. triangular lattice (12)).
The other limit case (\_avithnut misfit) is realized by a system 1!!!.'ith<E‘:c],.Z S;?>i =1/4 ot
-1/4 at the discrete positions of spins. For a square lattice this is marked by ar-
rows in Fig, 2a, Our curve lies between these both cases, The maxima are smeared
out for higher distances,

Beside the correlation function we have determined the quantity

Emax 2 ‘Eo|

E ¥
max

where E0 is the ground state energy and Emax the energy for that configuration,
at which all spins are aligned parallel, This guantity can be considered as a measure
of this misfit of the whole system and as a number between 0.0 (b.c.c. two-sublattice
model without any misfit) and 1.0 (total misfit). For the first type of antiferromagnetic
ordering in the f.c.c. lattice one gets m = 2/3, and for our amorphous system we
found m =0.31 + 0,04,

We express our gratitude to Prof, K, Elk, Dr, H, Wonn, a.l_'ld Dr. H, Woittennek

for fruitful discussions,



Short Notes K67

References

(1) T. EGAMI, O.A. SACLI, A.W, SIMPSON, A.L. TERRY, and F.A. WEDG-
WOOD, in: Amorphous Magnetism, Ed, H.O. HOOPER and A, M. DE GRAATF,
Plenum Press, New York/London 1973 (p. 27).

(2) L.K. WILSON, E.J. FRIEBELE, and D, L. KINSER, ibid. (p. 65).

(3) R. CHAUDHARI, J.J. CUOMO, and R.J. GAMBINO, Appl. Phys. Letters 22,
337 (1973).

(4) R. HASEGAWA and R.C. TAYLOR, J. appl. Phys. 46, 3606 (1975),

(5) H. SATO and R. KIKUCHI, in: AIP Conf, Proc. No. 18, Part 1, Magnetism
and Magnetic Materials, 1973, Ed. C.D, GRAHAM, Jr, and J.J. RHYNE,
American Institute of Physics, New York 1974 (p. 605].

(6) A.W. SIMPSON, Wissg, Z. d. Techn. Univ. Dresden 23, 1029 (1974).

(7) A.W, SIMPSON, phys,. stat. sol. 40, 207 (1970),

(8) S. KOBE and K. HANDRICH, phys. stat. sol, 42, K69 (1970),

(9) K. HANDRICH, phys. stat. sol. (b) 58, K93 (1973),

(10) 5. KOBE and K. HANDRICH, phys. stat, sol. (b) 54, 663 (1972).

(11) J.F. SADOC, J. Physique 36, C2~75 (1975),

(12) T.P. EGGARTER, Phys. Rev. B 12, 1933 (1975).

(Received December 5, 1975)



