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In the presence of external electromagnetic radiation, the magnetization and

current-voltage  characteristics  of  superconductor-ferromagnet-superconductor  φ0

Josephson junctions have been studied. We demonstrate the implementation of two

types of dynamical states of magnetization. These states in the synchronization

region  are  distinguished by  the  type  of  magnetic  moment  precession  and  their

Josephson oscillations  have  phase  difference  of  π. The  possibility  of  switching

between these states using a current pulse is demonstrated. Transitions between

these states with increasing and decreasing bias current show hysteresis, which is

reflected  in  the  bifurcation  diagram  and  the  current-voltage  characteristics.

Additionally, we demonstrate how the results can be verified experimentally by

measuring the phase shift in voltage temporal dependence at fixed current values in

both directions. Various applications of the results obtained can be found in the

field of superconducting spintronics and quantum computing.

References

[1]  M. Nashaat, E. Kovalenko, and  Yu. M. Shukrinov.  “Buzdin,  Shapiro and
Chimera  Steps  in φ0 Josephson  Junctions.  II.  Bifurcation,  Switching,  and
Hysteresis”, arXiv:2403.03621 (2024).

[2]  Yu. M. Shukrinov, E. Kovalenko, J.  Tekic, K. Kulikov, and  M. Nashaat.
“Buzdin,  Shapiro  and  Chimera  Steps  in φ0 Josephson  Junctions”,  Phys.  Rev.
B 109, 024511  (2024).

https://arxiv.org/search/cond-mat?searchtype=author&query=Nashaat,+M
https://arxiv.org/search/cond-mat?searchtype=author&query=Kulikov,+K
https://arxiv.org/search/cond-mat?searchtype=author&query=Tekic,+J
https://arxiv.org/search/cond-mat?searchtype=author&query=Kovalenko,+E
https://arxiv.org/search/cond-mat?searchtype=author&query=Shukrinov,+Y+M
https://arxiv.org/abs/2403.03621
https://arxiv.org/search/cond-mat?searchtype=author&query=Shukrinov,+Y+M
https://arxiv.org/search/cond-mat?searchtype=author&query=Kovalenko,+E
https://arxiv.org/search/cond-mat?searchtype=author&query=Nashaat,+M

