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The s = 1/2 antiferromagnetic Heisenberg model on several
bilayer lattices with magnon states from the flat band with lowest
energy in the presence of a strong magnetic field is considered [1-4].
The standard strong-coupling perturbation theory is applied for
constructing effective Hamiltonians. On the basis of an effective
model, a theory for a magnetic compound Ba2CoSi2O6Cl2 in an
external magnetic field for the description of its low-temperature
properties is developed. The results of experiments for this com-
pound have been reproduced and new predictions have been made,
which require new experimental studies to confirm them [3].

Also, the ground state of the model on the bilayers with dif-
ferent geometries in the absence of magnetic field is investigated.
A variational approach has been applied for that. By compar-
ing the variational energies, the ground-state phase diagrams are
constructed. The obtained results are compared with the ones
obtained recently by more sophisticated methods [5].
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