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Cryogenic neutrinoless double beta decay searches and low mass particle dark matter searches require a
Transition-Edge Sensor (TES) with a high energy resolution. An effective way to improve the energy resolu-
tion of a TES detector is to use low-Tc TES. The common practice making a low-Tc TES is using the proximity
effect, in which the Tc of a superconducting film is reduced with a normal metal film on one side or with two
normal metal films on both sides. The resulting Tc of the bilayer or trilayer TES can be understood by solving
the Usadel equations with given boundary conditions. But when solving the Usadel equations in the micro-
scopic description, the electron transparency at the interface or the interface resistance is usually assumed to
be a constant (independent on the thicknesses of films). In this paper, we will introduce the film thickness
dependence of the electron transparency at the interface, and summarize the modeling results of a bilayer and
a trilayer TESs in the microscopic description. Utilizing the experimental data from several resources, includ-
ing the data from our group and the data in literature, we will compare the fit parameters and fit errors using
the model described in this work and the model assuming a constant electron transparency at the interface.
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