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Recently microwave assisted magnetization reversal (MAMR) of spin valve draws significant attention from the point of view of practical application as high-density information storage. Fast reversal of single-domain magnetization with minimal energy is ultimate demand in the data storage industry.  As the memory device with perpendicular magnetization potentially offers high thermal stability and large scalability.  But to switch the perpendicular magnetization solely by dc magnetic field obviously requires greater field than the anisotropy field. But there are technological limitations of applying such large field to a nanostructure of high anisotropy. Afterward, people digress to use microwaves and/or spin polarized electric current as controlling knobs in high density storage system. Again, magnetization switching of high anisotropy solely by current requires large current density that makes the system thermally instable due to unavoidable Joule heating effect. In other words, in spite of the more efforts made to reduce the switching amplitude of time dependent microwaves, the minimal switching amplitude for fast reversal of high anisotropy is still large and beyond the realization by existing technology which actually  motivates to investigate the magnetization reversal of spin valve by field pulse and spin polarized current simultaneously. Numerical results based on the Landau-Lifshitz-Gilbert (LLG) equation reveal that solely short down-chirp pulse of circularly/linearly polarized (CP/LP) microwave with certain range of initial frequency induces subnanosecond magnetization switching. The underlying principle of this fast switching is that applying a short down-chirp microwave pulse such that it acts as energy source and sink for magnetic particle. Later on, applying a dc current along with field pulse to the system aiming to reduce the switching amplitude to a reasonable value for practical applications. These results will be helpful to realize fast magnetization switching of high anisotropy material with low current to achieve high thermal stability.
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Fig: Schematic diagram of the system. M and p represent the unit vectors of magnetization of free and fixed layers respectively. p is also the spin polarization direction of the current.
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