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Abstract

Anderson lattice model, which can be solved by the widely used slave-boson method, is a standard
model to describe the heavy-fermion systems. However, the normal Kotliar-Ruckenstein slave-boson
method is limited to the case with particle-hole symmetry, particular in investigating the magnetic
phase in Anderson lattice model. In this paper, the Kotliar-Ruckenstein method is generalized to in-
clude the non-symmetric case which violates the particle-hole symmetry. Then, the magnetic phase
boundary in Anderson lattice model is studied as a function of lattice dimension, electron-hopping
amplitudes, Coulomb correlation, electron hybridization and local energy level.
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Figure 1. The staggered magnetization m, of the symmetric Anderson lattice model vs d-f
hybridization V in the cubic lattice. At critical , , an antiferromagnetic transition takes place.
Model parameters: ¢, =-0.2, U =4
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Figure 2. Antiferromagnetic transition point of the symmetric Anderson lattice model vs
Coulomb correlation energy U (left) or ¢, (right) in square (thin lines) and cubic lattice

(thick lines). Parameters: ¢, =—0.2 forleftand U =4 forright
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Figure 3. The antiferromagnetic transition point V, of the non-symmetric Anderson
lattice model vs Coulomb correlation energy U in the square (square dots) and cubic

lattice (circle dots). Parameters: ¢, =-3, 1,=0.15, ¢, =-0.2, ¢, =-0.02
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Figure 4. The antiferromagnetic transition point », of the non-symmetric Anderson
lattice model in large U limit vs f level ¢, (left) or ¢, (right) in the square lattice
(square dots) and cubic lattice (circle dots). Parameters: ¢, =0.15, t,=-0.2,
t, =-0.02 forleft; ¢, =-3, 1,=0.15, ¢, =0.1¢, forright
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