TASEP on a Linear Network with a Bypass
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The asymmetric simple exclusion process (TASEP) is one of the paradig-
matic models for understanding the rich world of non-equilibrium phenom-
ena. Interesting realizations of the process on networks with complex ge-
ometry have been initiated in [1,2]. Here, we extend our study of TASEP,
defined on an open network, consisting of head and tail simple chain seg-
ments with a double-chain section inserted in-between [1,3,4]. By consid-
ering the case when the two branches of the double-chain section are of
different length, we model a bypass on a linear track. This case general-
izes also the TASEP with a shortcut [5], where one of the branches has a
zero length. Results of numerical simulations for relatively short chains are
presented when the current through the system takes its maximum value.
The studied system might have interesting implications for the traffic flow
control as well as for biological transport processes in living cells. An ex-
planation of this phenomenon is offered in terms of finite-size dependence
of the effective injection and ejection rates at the ends of the double-chain
section [3,4].
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