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Abstract 

 

We assess the accuracy of two quantum 

master equations for far-from-equilibrium 

electron transport through a double 

quantum dot coupled to two fermionic 

reservoirs at fixed temperature and 

chemical potentials [1, 2]: the Born–Markov 

(BM) and Born–Markov–Secular (BMS) 

equations. An exact benchmark is 

constructed by analytically solving matter 

and energy currents for a single-dot model 

and mapping it (via an isomorphism) to the 

double-dot system [3]. We then compare 

steady-state matter/energy currents, 

populations, and coherences as functions of 

the inter-dot tunneling amplitude. BM 

reproduces the benchmark well across the 

full tunneling range. In contrast, BMS 

deviates strongly at small tunneling but 

becomes accurate at large tunneling. This 

trend is quantified by the trace distance 

between the steady-state density matrices 

predicted by BM and BMS. 
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Figure 1: Schematic illustration of a DQD model. 

Dot 1 is coupled to the left lead with 

temperature TL and chemical potential µL and 

dot 2 is connected to the right lead. Electrons 

can hop between the two quantum dots with 

an inter-dot tunneling strength τ and there 

could be a presence of a nonlinear repulsive 

Coulomb interaction denoted by U. 

 

 
 

Figure 2: Matter current produced in the DQD 

plotted as a function of the inter-dot tunneling 

amplitude τ. 

 

 


