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Abstract

In this paper, Co;MnSn thin films prepared by magnetron sputtering were taken as the research
object, and the effect of films deposition temperature on the characteristics of the anomalous
Nernst effect and spin Seebeck effect and its physical mechanism were investigated. The research
results show that Co,MnSn thin films with B2 structure can be obtained by adjusting the deposi-
tion temperature. As the deposition temperature increases, the magnetic and metallic properties
of the thin film were enhanced. Taking the B2 phase Co;MnSn thin films as the object, this paper
focuses on the anomalous Nernst effect and the spin Seebeck effect under the temperature gra-
dient. The experiment results show that the anomalous Nernst coefficient of Co,MnSn thin film
deposited at 500°C is 0.7 pV/K, which is 20 times larger than that of 3 d metals, such as Fe, Co, and
Ni. The research in this paper further shows that by controlling the preparation temperature of
Co2MnSn thin films, the anomalous Nernst effect and spin Seebeck effect can be adjusted to a cer-
tain extent, which will be beneficial to the research and development of thermoelectric materials
and thermoelectric effect related equipment.
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Figure 1. Schematic image of longitudinal anomalous Nernst effect (a) and
longitudinal spin Seebeck effect (b) (FM means the ferromagnetic layer and
NM the normal metal)
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Figure 2. (a) Schematic image of spin Seebeck effect. (b) Experimental setup of thermal spin
transport
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Figure 3. (a) XRD diffraction spectra of Co,MnSn films with different deposition temperatures. The inset shows the lattice
parameters of Co,MnSn thin films as a function of temperature. (b) The resistivity of Co,MnSn thin films at different tem-
perature. (c) The in-plane hysteresis loop of Co,MnSn thin films measured at room temperature
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Figure 4. (a) The thermal voltage of anomalous Nernst effect of the power dependent
Co,MnSn thin film (deposited at 300°C) changes with magnetic field. (b) Vyz of Co,MnSn
thin film (deposited at 300°C) changes with power at room temperature. (c) At room temper-
ature, anomalous Nernst coefficient of Co,MnSn thin film is a function of magnetic field. (d)
At room temperature, anomalous Nernst coefficient of Co,MnSn thin film is compared with
anomalous Nernst coefficient of ferromagnetic metals Fe, Co, and Ni
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Figure 5. (a) After normalization, total thermoelectric signal of sample NO. 1 and thermoelectric signal
of simple ferromagnetic layer change with magnetic field. (b) After normalization, total thermoelectric
signal of sample NO. 2 and thermoelectric signal of simple ferromagnetic layer change with magnetic
field
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