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・To clarify whether the chiral ordering is stabilized in the 
 spin-charge coupled systems by examining the ground 
 state phase diagram 

・To clarify the stabilization mechanism of the chiral ordering 

 

(Spin pattern is not affected by the electron motion.)  

In the previous theories, the noncoplanar chiral order is given by hand. 

Motivation 

localized spin 

conduction electron 

HJ

However, in the spin-charge coupled systems,  
electronic state and magnetic state are self-consistently 
determined to optimize the free energy. 
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Ferromagnetic Kondo lattice model 
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Ground state phase diagram on triangular lattice 
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perfect nesting driven 

chiral phase 

new chiral phase! 



 

  i

ji i

iiHji ccSJcctH  



,, ,,


††

Ferromagnetic Kondo lattice model (=double-exchange model) 
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: classical spin 

4-sublattice all-out 
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Effective Hamiltonian 
(4th order perturbation in JH/t) 

positive 
biquadratic 
interaction 
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Origin of positive biquadratic interaction 

cf. Kohn anomaly 

triangular lattice 

4-sublattice ordering 
wave vectors 

Fermi surface connection 

n=0.225 

Our topics 
  ・ground-state phase diagram with scalar chiral ordering 
  ・positive biquadratic interaction in the fourth-order perturbation 
  ・higher-order Kohn anomaly by Fermi surface connection 


