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different materials, Se and J have different values. However,
the real values of the two parameters are not available from
experiments and a reasonable choice of them is judged from



reproduce these steps quantitatively. And it is shown in the
spin snapshots from our simulation that the long-range ferri-
magnetic correlation still exists below 10 K. This phenom-
enon was evidenced by neutron diffraction too.17 Therefore
our model exhibits the intrinsic character of the structure.
But the height of the second substep in the experiments is
lower than our simulation result to some extent, which is due
to the complexity of real material. The equidistance of the
substeps is ascribed to the competition between the exchange
interaction and magnetic field, as shown in Eq. �1�. Starting
from the view of the mean field, ignoring the random ex-
change term �m,n, for a spin Sm

e the first item JSm
e �Sn

e repre-
sents the interaction energy and the second one –h�BgSm

e is
the magnetic field energy. These two energies compete with
each other, namely J�Sn

e vs h�Bg. When one of the six
nearest-neighboring spins flips, the change of J�Sn

e is 2JSe.
So 2JSe corresponds to the interval between two critical
fields, which is estimated to be hint=2JSe / �g�B��1.2 T.
And the critical spin-flip fields hS1=1hint�1.2 T, hS2=2hint
�2.4 T, hc=3hint�3.6 T, resulting in the equidistant distri-
bution of these critical spin-flip fields.

According to the magnetic behavior shown above, we
then construct the phase diagram as shown in Fig. 3. Several
domains can be distinguished, including the paramagnetic
�P�, ferrimagnetic �Fi�, ferromagnetic �Fo� and disordered
magnetic�

Fo
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