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Abstract
Ferromagnetism to non-ferromagnetism transition is detected in a chemically bonded MoSe2/WSe2 powder with different thermal annealing

temperatures.

All samples exhibit ferromagnetism and Raman redshift, except for the 1100 °C thermally annealed sample in which the MoSe2 and WSe2 are
thermally dissociated and geometrically separated.
The element analysis reveals no significant element ratio difference and detectable magnetic elements in all samples.

These results support that, in contrast to the widely reported structure defect or transition element dopant, the observed ferromagnetism
originates from the structure distortion due to the chemical bonding at the interface between MoSe2 and WSe2.

Experiment method
The mixed WSe,/MoSe, powder is a commercial product and was purchased from SixCarbon Technology. Co. (ShenZhen, China) The purchased WSe,/MoSe,
powder was vacuum-sealed in a glass tube with a pressure of 102 torr, and then further thermally annealed. The WSe,/MoSe, powder was heated up to target
temperatures by a rate of 2.7°C/min and maintained at target temperatures for 1 hour. After thermal annealing, it was naturally cooled down to room temperature.
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Conclusions:
» Ferromagnetism to non-ferromagnetism transition is detected in a chemical-bonded MoSe2/WSe2 powder with different thermal annealing
temperatures.

» The MoSe2/WSe2 exhibits the ferromagnetism and Raman red shift, except for the 1100 °C thermally annealed sample in which the MoSe2 and
WSe2 are thermally dissociated and geometrically separated. The element analysis reveals no significant element ratio difference and detectable
magnetic elements in all samples.

» Our experimental studies conclude that in contrast with the widely reported structure defect or transition element dopant, the ferromagnetism
originates from the structure distortion due to the chemical bonding at the interface between MoSe2 and WSe2.
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