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Superconductivity
 According to F. London (1935), Superconductivity is a quantum phenomena, which is characterized by perfect

conduction and completed diamagnetism where resistor R become zero below a critical temperature and magnetic field
M are expelled.

 Josephson Junctions are regarded as the most excellent model system for studying variety of nonlinear phenomena in
different field of science, such as frequency locking and transport in superconductivity, especially properties of Shapiro
steps.

J. Tekic: Phys. Rev E83, (2011)C.A. Hamilton: Phys. Lett. 50, 1637 (1972)



Simulation and Equation 
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W.C.  Stewart, Appl. Phys. Lett. 12, 277 (1968); 

D.E. McCumber, J. Appl. Phys. 39, 3113 (1968)

Dc current step appears at 𝑉0 = 𝑛𝑤

𝑉 = 𝑉0+𝑉1 cos wt



Single-JJ: IV-Characteristics without Radiation
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Single JJ- IV-Curves
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Single JJ: IV-Curves with External Radiation (over-damped) 
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Devil’s Staircase  
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Stack of JJ: External Radiation (underdamping β=0.2, ω=4 and A=0.5) 
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SFS Under Magnetic Field 
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S. Hikino, et al.,  SUST, 24(2):024008, 2011



Conclusion 

 In Single JJ (RCSJ)

 Using RCSJ model, we manage to get some physical properties at different junctions: IV-characteristics of single and stack

JJ, Shapiro step and Devil’s staircase.

 In Stack of JJ (Using CCJJ+Dc)

 In periodic condition, IV-characteristics shows the step appear at the product of number of junction and the value of ω

and the voltage at each junction coinciding.

 In non-periodic condition, IV characteristics shows the shifting of step from 20V to 19.7V and the voltage of the single

junction overlapping.

SFS Junction (Using RSJ + LLG )

We manage to study the effect of coupling between supercurrent and magnetization in SFS-JJ under

different polarized field, It was found that the IV-characteristic shows even steps in IV curve as a result of

interaction with even number of magnons.



Phase dynamics for SFS junction in the presence of domain wall motion in F-layer

Magnetization reversal in SF1F2F3S with fixed spin direction in F1 and F2 and a free one in F3

Future Work
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