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 stsCPT = systematically improvable method to study 

steady-state including ab-initio and finite T 
 

 lead induced broadening 
 

 e-e interactions beyond mean-field: 

 renormalize current thresholds 

+ plateau magnitudes 

 considerably renormalize charge distribution 
 

 jc shows strong response on lead DOS 

 

metal - „Benzene“ – metal 
junction 

 

 6 orbital ring + density interaction Uloc, Un-n 
 

 2 metallic leads (semi.circ. DOS) 

+ bias voltage  VB 
 

 perp. magnetic field B (Peierls + Zeeman) 
 

 3 setups for connecting: (para, meta, ortho) 

Experiment 
 

 fabrication: Mechanically 

Controlled Break Junction 

(MCBJ) [2] 

 

 anchor groups [3] 

 

 statistical measurement [4] 

III. Steady-state Cluster Perturbation Theory (stsCPT) 

IV. Steady-state results 

 approximation: take self-energy of the initially 

decoupled system 

 stsCPT              single-particle Green‘s function 

 

a) Lead induced broadening 
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d) Charge distribution e) Magnetization VI. Conclusions 

c) Threshold voltage b) Current 

V. Literature 

Theory 
 

 Density Functional Theory + Non-

Equilibrium Green‘s Functions (DFT + 

NEGF) 

 

 model calculations for strong correlations 

 

 marriage of the above 

agreement between experiment and theory often poor – improve on electronic correlations – suitable methods ? 

[2] 

[3] 

[4] 

II. Keldysh formalism 

[1] 

 

 nonequilibrium single-particle 

Green‘s functions (see [5]) 

 

 steady-state 

density matrix 

 
 

 current 

[6] 
[7] 

C correlated molecule + part of leads 
L rest of left lead 
R remainder of right lead 

L C R T T solve disconnected parts exactly 

couple systems using T 

„here: rapid convergence in size of C, otherwise variational feedback“ 
„exact in noninteracting system“ 

1) 

3) 

 nA currents in transmission, µA circular currents 

 

 broadening effects described accurately 

 

 e-e interactions beyond mean-field 

  reduce current plateau magnitues 

 modify threshold voltages 

 

 jc strongly setup dependent 

 basic structure understandable by noninteracting 

electronic levels of molecule 

 

 thresholds renormalized by e-e interactions beyond 

mean-field 

 Zeemann term leads to magnetic response at voltage 

thresholds 
 charge density strongly renormalized by e-e interactions 

beyond mean-field 

[8, 9] 

τ  < τ0: 

τ    ∞: 
2) 

stsCPT equation 

„directly obtain steady-state“ 
„systematically improvable: increase size of C“ 

[9] 
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