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SO(4) algebra of SpinSO(4) algebra of Spin--RotatorRotator
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Two examples of hidden symmetry in SO(4)Two examples of hidden symmetry in SO(4)

A) D=3 Coulomb problem

B) Quantum rotator
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Green’s functionsGreen’s functions
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S=1/2 S=1
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RealReal--time SF approachtime SF approach
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SU(2) Kondo model. VerticesSU(2) Kondo model. Vertices
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SO(4)  SR Kondo model. VerticesSO(4)  SR Kondo model. Vertices
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RG EquationsRG Equations
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SolutionsSolutions
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ConductanceConductance

DC Voltage

AC Voltage
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SU(2) Kondo model. SelfSU(2) Kondo model. Self--energiesenergies
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SO(4) SR Kondo model. SelfSO(4) SR Kondo model. Self--energiesenergies

( )2(2), (2),
0Im Im ( ) ( )LL RR T

T T Jν ω δ θ ω δΣ = Σ ∝ − −

( )2(2), (2),
0Im Im ( ) ( )LR RL T

T T Jν ω δ θ ω δΣ = Σ ∝ − −

( )2(2),
0Im LL ST

S J eVνΣ ∝

( )2(2),
0Im LR ST

S Jν ωΣ ∝

eV Jω δ∼ ∼ ∼
2

/ K KT T D
D
δτ δ δ⎛ ⎞⇒ ⎜ ⎟

⎝ ⎠



DoniachDoniach diagramdiagram

Dimensionless coupling /J D

En
er

gy

KT / dτ

( )2
0/ ln / KG G T T−∝



Basic inequalitiesBasic inequalities
Validity of SW transformation

Absence of Kondo effect in equilibrium

DC decoherence rate effects are irrelevant

Condition of Kondo resonance in nonequilibrium
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ConclusionsConclusions
• resonance Kondo tunneling through DQD  with even     
occupation number and singlet ground state can be 
induced by external electric field which compensates the 
energy of singlet/triplet excitation

• decoherence effects associated with the relaxation of 
triplet state are controllable by tuning of the 
singlet/triplet splitting

• electric field induced Kondo effect can be observed in 
DQD in parallel geometry


