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Kondo effect and the Anderson Kondo effect and the Anderson 
impurity modelimpurity model
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The mechanism of the suppression The mechanism of the suppression 
of Kondo resonant peak in DQD of Kondo resonant peak in DQD 

systemsystem

1. The RKKY interaction1. The RKKY interaction
2. The coherent 2. The coherent interdotinterdot transitiontransition



The RKKY effectThe RKKY effect
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The competition between the Kondo The competition between the Kondo 
effect and the RKKY effecteffect and the RKKY effect



(PHYSICAL REVIEW 
B 77, 041305R 2008
Toshihiro Kubo,1,* 
Yasuhiro Tokura,1,2 and 
Seigo Tarucha1,3
)

The coherent The coherent interdotinterdot transitiontransition
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The Considered SystemThe Considered System

1. The single dot with spin flipping associated 1. The single dot with spin flipping associated 
tunneling tunneling 
2. The parallel coupled double2. The parallel coupled double--quantumquantum--dot dot 
with coherent with coherent interdotinterdot transistiontransistion
The infinite intraThe infinite intra--dot Coulomb interaction dot Coulomb interaction 
approximation is approximation is adopttedadoptted, i.e., the RKKY , i.e., the RKKY 
interaction is ignored.interaction is ignored.



Spin flipping associated tunnelingSpin flipping associated tunneling

Spin-flipping associated tunnelingDirect normal tunneling



Coherent Coherent InterdotInterdot TransitionTransition

The incoherent interdot transition

The coherent interdot transition



Double Quantum Dot : The PseudoDouble Quantum Dot : The Pseudo--
Spin System Spin System 
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Coherent interdot transition



The EOM SolutionThe EOM Solution
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The SelfThe Self--energyenergy



Spectral functionSpectral function







The linear response ConductanceThe linear response Conductance

Due to blue shift



The finite bias conductanceThe finite bias conductance

Kondo regime





The effects due to the spin flipping The effects due to the spin flipping 
associated tunneling (coherent associated tunneling (coherent 

interdotinterdot transition)transition)

1.The increases of the effect Kondo temperature 1.The increases of the effect Kondo temperature 
2.Suppresses the resonant peak and causes the 2.Suppresses the resonant peak and causes the 
blue shift of the peak due to the Kondo effectblue shift of the peak due to the Kondo effect
3. Suppresses the 3. Suppresses the couductancecouductance when the when the 
strength of the coherent strength of the coherent interdotinterdot transition (spin transition (spin 
associated tunneling) is strong associated tunneling) is strong 
------------------------------------------------------------------------------------------Thank You Thank You 
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The canonical transformation The canonical transformation 
analysisanalysis
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Spin flipping associated tunnelingSpin flipping associated tunneling



Coherent Coherent InterdotInterdot TransitionTransition
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