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ABSTRACT 

 
Asymmetric (TASEP) and symmetric (SEP) exclusion processes are paradigmatic nonequilibrium and 

equilibrium models respectively in one dimension. Both isolated TASEP and SEP with open boundaries are 

extensively studied and the stationary densities calculated. Little is known about the resulting 

nonequilibrium steady states, when TASEP and SEP are coupled, a situation relevant in cell biological 

transport. We show that when an open TASEP and SEP are coupled via a lane exchange mechanism in the 

bulk, the diffusivity D in the SEP channel appears as a control parameter that allows us to tune the TASEP 

stationary densities in a continuous manner. While in the extreme limits of diverging and vanishing D, the 

coupled model reduces to the well-known TASEP with particle nonconserving Langmuir kinetics and pure 

open TASEP respectively, analysing the model for finite D values is challenging. By employing mean-field 

theories and Monte-Carlo simulations, we show that for finite D both the TASEP and SEP densities 

acquire nontrivial space dependence. We also elucidate a delocalisation transition in the TASEP lane as D 

is gradually reduced. 
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