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Abstract

We study the influence of the environment represented by the Markovian fermionic baths on strongly interacting quantum systems consisting
of up to four quantum dots. Starting with an ab initio approach, we derive the Lindblad master equation describing the effective dissipation In
the quantum systems within several approaches: local and global, secular and coherent [1,2]. At low temperatures, depending on the
coupling parameters, the system of four dots attains or loses the antiferromagnetic order [2]. In three quantum dots, the system becomes
spin-frustrated and settles down to a stable persistent spin current. Improving the theory further, we find an effective description that replaces
the static bath temperature with a dynamic one, T(t), which reflects the sudden switch-on of the system-environment interaction. The
effective time-dependent temperature T(t) gets high at early times and falls asymptotically to the true environment temperature T at late
times. We demonstrate possible physical effects and address their measurability.
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Time-dependent temperature model

Tunneling between sites (J) + On-site interaction (U ) + On-site energy (¢)
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