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With UO, as an example, a new type of domain walls is indicated, separating
phases in which the spin orientations cannot be made congruent by continuous
rotation. These walls always have microscopic (atomic) thickness.

PACS numbers: 75.60.Ch, 75.50.Ee

It is well known that the Bloch walls between domains are of macroscopic
thickness, Inside the wall, the magnetization is continuously turned from the
orientation in the interior of one domain to the orinetation in the other domain.
This always takes place in ferromagnets and in two- and three-sublattice anti-
ferromagnets, in which all the spaces that are in equilibrium can be trans-
formed into one another by continuous rotation,

The situation changes in antiferromagnets with 4 or more sublattices, when
phases that cannot be transformed into one another by rotation can in principle
be in equilibrium. We consider the antiferromagnetic UO,, the magnetic struc-
ture of which was recently finally established by Faber and Lander, ‘! This
structure was theoretically described in our preceding papers (seem, and in
particular(),

In the paramagnetic phase, UO, is a cubic phase-centered crystal (group
Fm3m—0j}). In the antiferromagnetic phase it has a 4-sublattice structure
consisting of four cubic lattices made up respectively by ions in the site and
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in the centers of the faces 000, 03 3, 0%, and % 0, which have respective
spins 84, 8,, 83, and 8; which are of equal length but are not collinear.
Mathematically this structure is described by three “antiferromagnetism
vectors”

-8 +8S, -85

l,=s +s,-8,-s,, l,=s,~-s,+s,-5,,
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13°51'sz"sa+54

and by the spontaneous moment

m=Sl+52+Ss+S4.

In the antiferromagnetic state of UQ, it is understood that m=0 and
fy=ly=lg L L 1LLL.

The sublattice spins are then directed along four different body diagonals of
the cube:

s~[1111, 5,~[1111, s~ (1171, s,~(1111.

Besides the structure described by the “reference frame” 1, 1,, 15, there
exists a structure having the same energy and specified by the reference frame

1L,L,-1,

1* 28
where N _ L
51'"[”1]' sz~[111].ss~[111], s4~[lll] .

These two phases cannot be obtained from each other by continuous rotation.
Therefore the domain wall that separates them cannot be a Bloch wall (see
Fig. 1). I has microscopic thickness and a surface energy o~ Ty/d?, where
Ty is the Neel temperature, and d is the interatomic distance.

We note that owing to its atomic thickness, such a wall will be pinned by any
defect of atomic dimension, especially by local displacements of the oxygen
atoms (for details see3}),

13, Faber and G.H. Lander, Phys. Rev. Bl4, 1151 (1976); J. Faber, G.H.
Lander, and B.R. Cooper, Phys, Rev. Lett. 35, 1770 (1975),

1, E. Dzyaloshinskil’ and V.I. Man’ko, Zh, Eksp. Teor, Fiz, 48, 1352 (1964)
[Sov. Phys. JETP 19, 915 (1964)]; S.A. Brazovskil, I. E, Dzyaloshinskil,
and B. G. Kukharenko, Zh, Eksp. Teor. Fiz. 70, 2257 (1976) [Sov. Phys.
JETP 43, 1178 (1976)1.

31, E, Dzyaloshinsky, Communications on Physics, in press,

415 JETP Lett., Vol. 25, No. 9, 5 May 1977 .E. Dzyaloshinskiiv 415



