
OBJECT UNDER THE STUDY: Structure based on Bi88Sb12 thin 150 nm film on the dielectric 40 μm mica 
substrate. The structure is placed in vacuum and is exposed to irradiation (0,14 THz; 30 mW).

COMPUTATIONAL METHODS: 
The model is based on 2 general interfaces: radio 
frequency and heat transfer in solids:

∇× 1 𝜇𝑟 (∇× 𝑬) − 𝑘0
2 (𝜖r− 𝑗𝜎/𝜔ϵ0) 𝑬 = 0,

ϵ𝑟 = ϵ′ − 𝑗ϵ′′,
𝒒 = −κ∇𝑇.

Electromagnetic heating is described with the following:
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𝑅𝑒(𝑖𝜔𝑩∙𝑯∗).

Thin film is described using two interfaces: “thin layer” 
for solving the heat transfer problem:

∇𝑡𝑞𝑠 = 𝑑𝑠𝑄𝑠 + 𝑞0,

𝑞𝑠 = −𝑑𝑠𝜅∇𝑡𝑇

and “transition boundary condition” for solving the 
electromagnetic problem:
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Js.down =
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The solver type is frequency domain. The mesh is built 
based on free tetrahedral elements.

CONCLUSIONS: Simulation shows the possibility 
of Bi88Sb12 films heating under the THz radiation. 
The simulated temperature gradient in the film is
from 2 to 16 mK/cm. 
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Bi88Sb12 is expected to have a thermal response due to 
the irradiation absorption that can cause a 
thermoelectric effect (thermoEMF production).
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