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Abstract: Non-Hermitian many-body physics has recently emerged as a significant area of
research, motivated in part by the success of ultra-cold atom experiments [1] in which the non-
Hermitian Bardeen-Cooper-Schrieffer (BCS) model is effectively realized [5]. The dynamics
of such systems are described by the Gorini-Kossakowski-Sudarshan-Lindblad (GKSL) mas-
ter equation [2,3], with the short-time behavior described by the effective non-Hermitian BCS
model.

This presentation explores the direct link between the non-Hermitian two-band BCS model
and the two-component complex Ginzburg-Landau model (2¢GL). We will demonstrate that the
Meissner effect is broken at the exceptional point of the 2cGL model, whereas the gap pa-
rameter remains finite. This breakdown of the Meissner effect represents a unique mechanism
enabled by the non-Hermiticity of the model.

In Fig. 1, we plotted the gap parameters of the 2cGL model. The dotted vertical line indicates
the temperature at which the model is at the exceptional point, and the Meissner effect is
broken. From the intersection point between the vertical line and the gap parameters, it is
clear that they are finite when the Meissner effect is broken. This talk is based on Ref. [4].
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Figure 1: A real and complex gap parameters

|A;| and AyA, are plotted against scaled tem-
perature T/T2%S, where T2 is the critical

temperature in the standard BCS theory.



