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The creation of a toolkit that allows one to carry out computations, to visualize the results within a single
application, and perform the most resource-intensive calculations in parallel is an urgent task.
The Jupyter Notebook environment provides this capability.
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𝑀𝑀 = 𝑚𝑚𝑥𝑥,𝑚𝑚𝑦𝑦 ,𝑚𝑚𝑧𝑧 are the magnetic moment components; the effective field components 𝐻𝐻 = 𝐻𝐻𝑥𝑥,𝐻𝐻𝑦𝑦 ,𝐻𝐻𝑧𝑧 depend on the
Josephson phase difference 𝜙𝜙 and are defined as follows:

𝐻𝐻𝑥𝑥 𝑡𝑡 = 0,
𝐻𝐻𝑦𝑦 = 𝐺𝐺𝐺𝐺 sin 𝜙𝜙 𝑡𝑡 − 𝑡𝑡𝑚𝑚𝑦𝑦(𝑡𝑡) ,

𝐻𝐻𝑧𝑧 𝑡𝑡 = 𝑚𝑚𝑧𝑧 𝑡𝑡 .

The dynamics of the magnetic moment 𝑀𝑀 of the system under consideration is 
described by the Landau-Lifshitz-Gilbert equation:

𝑑𝑑𝑚𝑚𝑥𝑥
𝑑𝑑𝑑𝑑

= −
1

1 + 𝑀𝑀2𝛼𝛼2 𝑚𝑚𝑦𝑦𝐻𝐻𝑧𝑧 − 𝑚𝑚𝑧𝑧𝐻𝐻𝑦𝑦 + 𝛼𝛼 𝑚𝑚𝑥𝑥 𝑀𝑀,𝐻𝐻 − 𝐻𝐻𝑥𝑥 ,
𝑑𝑑𝑚𝑚𝑦𝑦

𝑑𝑑𝑑𝑑
= −

1
1 + 𝑀𝑀2𝛼𝛼2 𝑚𝑚𝑧𝑧𝐻𝐻𝑥𝑥 − 𝑚𝑚𝑥𝑥𝐻𝐻𝑧𝑧 + 𝛼𝛼 𝑚𝑚𝑦𝑦 𝑀𝑀,𝐻𝐻 − 𝐻𝐻𝑦𝑦

𝑑𝑑𝑚𝑚𝑧𝑧
𝑑𝑑𝑑𝑑 = −

1
1 + 𝑀𝑀2𝛼𝛼2 𝑚𝑚𝑥𝑥𝐻𝐻𝑦𝑦 − 𝑚𝑚𝑦𝑦𝐻𝐻𝑥𝑥 + 𝛼𝛼 𝑚𝑚𝑧𝑧 𝑀𝑀,𝐻𝐻 − 𝐻𝐻𝑧𝑧 ,

The equation for the Josephson phase difference 𝜙𝜙(𝑡𝑡) is determined from the 
equation for the electric current 𝐼𝐼 flowing through the Josephson junction, 
measured in units of the critical current 𝐼𝐼𝑐𝑐:

𝑑𝑑𝜙𝜙
𝑑𝑑𝑑𝑑 = −

1
𝑤𝑤 sin 𝜙𝜙 − 𝑟𝑟𝑚𝑚𝑦𝑦 + 𝑟𝑟

𝑑𝑑𝑚𝑚𝑦𝑦

𝑑𝑑𝑑𝑑 +
1
𝑤𝑤 𝐼𝐼,

Model parameters:
𝐺𝐺 – ratio of the Josephson energy to 
the magnetic anisotropy energy;
𝑟𝑟 – spin-orbit interaction constant;
𝛼𝛼 – Hilbert dissipation parameter;
in this study 𝑤𝑤 = 1.

Collaboration with Ilhom Rahmonov (Bogoliubov Laboratory of Theoretical Physics, JINR)
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* https://www.mathworks.com/products/reference-architectures/jupyter.html

https://jhub2.jinr.ru
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Collaboration with Marko Ćosić (Laboratory of Physics, Vinča Institute of Nuclear Sciences – National Institute of the Republic of Serbia)

https://jhub2.jinr.ru



Thanks for your attention!
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