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Fig. 1. Illustrations of the diagram rules of the dissipative

Feynman diagrams.
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Fig. 3. Dissipative diagrams of the exponential of the

second Renyi entropy.
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Fig. 4. (a) Red curve shows the decay of zero momentum
particle occupation. The blue curve shows how the width of
particle momentum distribution evolutes over time. The
solid line is our theoretical prediction. (b) Theoretical curve
with experimental data for zero momentum particle decay
for different parameters. In the inset figure, we shows the
anomalous dimension eta extracted from experimental data
and we can see its minimal being around quantum critical
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Fig. 5. (a)Spectral functions of the environment and the system; (b) entropy dynamics after the quench interaction between the sys-
tem and the environment. Here the temperature of the environment is higher than the system’s initial temperature. The entropy dy-

namics shows a typical thermalization case. Cited from Ref. [3].

4
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AHEAE R J =2 % &5 A Sk (3]

Fig. 6. (a) Spectral functions of the environment and the system; (b) entropy dynamics after the quench interaction between the
system and the environment. Here the temperature of the environment is lower than the system’s initial temperature. The entropy
dynamics shows a typical cooling case. Here it can be compared with “Black Hole Evaporation” and the entropy dynamics looks like

a Page curve. Cited from Ref. [3].
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SPECIAL TOPIC—Non-equilibrium quantum many-body systems

Dissipative linear response theory and its appications
in open quantum systems
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Abstract

With the recent development of experimental technology, the ability to control the dissipation in quantum
many-body system is greatly enhanced. Meanwhile, many new breakthroughs are achieved in detecting the
quantum states and others. All these advances make it necessary to establish a new theory for calculating the
dissipative dynamics in strongly correlated sstems. Very recently, we found that by taking the interactions
between the system and the bath as a perturbation, a systematic dissipative response theory can be established.
In this new approach, the calculation of dissipative dynamics for any physical observables and the entropies can
be converted into the calculation of certain correlation functions in initial states. Then we discuss how
Markovian approximation at low temperature limit and at high temperature limit can be reached Also, we
review the progress of the dissipative dynamics in open Bose-Hubbard model. In the fourth section, we review
recent progress of entropy dynamics of quench dynamics of an open quantum system. Finally, we draw a

conclusion and discuss possible development in the future.
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