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Abstract:  The conventional techniques for regulating electron spin are spin-orbit torque (SOT) and spin-transfer torque 

(STT), which realize the regulation of electron spin flip through the interaction of the injected current with the magnetic 

moment of the magnetic metal layer. However, the critical current density required is excessively high (1011 - 1012 A/m2), 

giving rise to common problems such as thermal dissipation effects and performance instability. Furthermore, strong light 

fields (femtosecond lasers, polarized lasers) enable the direct flipping of the electron spin orientation by virtue of their ultrafast 

response and strong coherence, thereby establishing a direct coupling relationship with the magnetic field. Nevertheless, the 

high prices of the aforementioned light fields further increase the economic cost of micro-nano electronic components. 

Simultaneously, the instantaneous high energy consumption during laser irradiation can severely affect the magnetic domain 

walls of adjacent structures in integrated devices and the surrounding quantum spin states. In response to the above problems, 

the presenter adopted the photovoltaic effect and photovoltaic thin-film technology to excite photogenerated electrons to 

modulate the electron spin state of ferromagnetic films. No current loop is needed, and spin flip regulation is achieved only 

through the internal photogenerated current, significantly reducing the critical current density to 1/1016 of the original, 

providing theoretical and technical support for the research and development of new low-power photovoltaic spintronic devices. 
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