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ferromagnetic. In transmission mode the Faraday rotation is about 2 degrees for layers with 
thickness of 100nm which is quite reasonable   
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We have studied the effect of anisotropy on the quantum phase transition of the 2D 
anisotropic Kondo necklace lattice [1] within a Green's function approach [2]. In the 
disordered phase the ground state is the product of all singlet bonds between itinerant and 
localized spins. It is separated by a finite energy gap from the triplet excited states. The 
quantum phase transition to the antiferromagnetically ordered phase takes place where the gap 
vanishes. In this approach we use the bond operator formalism introduced in Ref.[3] where 
each bond is represented by the singlet and triplet operators. The Kondo necklace 
Hamiltonian in the bond operator representation is composed of the kinetic energy and pairing 
part (H2), the two particle interaction (H4) of the boson gas and a term which includes three 
boson operators (H3). In order to ensure that the physical states are either singlets or triplets 
we impose the hard-core condition by introducing an infinite on-site repulsion between triplet 
bosons (H_U). The scattering vertex in the ladder approximation satisfies the Bethe-Salpether 
equation [4]. By calculating the scattering vertex function we obtain the self energy 
contribution of the Hamiltonian H_U. We have added the second order contribution of the self 
energy of H3 to the self energy of H_U. It should be noted that the non conservation of triplet 
boson numbers requires the inclusion of the anomalous Green's functions. We treat H_4 in 
mean-field theory, by splitting the quartic operator into all possible pairs. Finally we obtain 
the renormalization of coefficients in the H_2 Hamiltonian and calculate the energy gap. 
Indeed at the critical point a condensation of triplet bosons occurs. We have numerically 
found the critical point of this model and compared our results with the corresponding mean 
field values [5]. Moreover, the critical exponent of the energy gap can be obtained more 
accurately than the mean field results. 
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