Document Type: Full length research Paper

Pages: 67-83

Journal of Research on Many-body Systems, Volume 14, Number 1, Spring 2024 67

The Study of Dynamical Phase Transitions of a Random
Walker on a One-dimensional Lattice with Reflecting

Boundaries

Seyedeh Razieh Masharin*

Department of Physics, College of Science, Hamedan Branch, Islamic Azad University, Hamedan, Iran

Received: 01.11.2021 Final revised: 15.07.2023 Accepted: 04.03.2024
Doi: 10.22055/jrmbs.2024.18980

Abstract

In this paper, we study dynamical phase transitions of a random walker which moves on a one-
dimensional lattice with reflecting boundaries. The dynamical activity, which is defined as the
number of configuration changes in a dynamical trajectory, is considered as the order parameter.
We study the dynamical phases in the long-time limit by calculating the scaled cumulant
generating function of the activity. It turns out that the system consists of six dynamical phases
with both continuous and discontinuous phase transitions. Numerical investigations confirm our

analytical results in the thermodynamic limit.
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