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Coupled System of Josephson Junctions

RCSJ - model Current flowing through the system of
B Josephson junctions
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Layered system, superconductor-insulator-
superconductor (SIS).

One SIS layer form a Josephson junction.

The capacitive coupling between adjacent
junctions leads to generalised Josephson
relation.
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Charge imbalance in the System of Junctions

Nonpereodic boundary
conditions
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The charge imbalance potentials W, are defined by the kinetic equations
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The total current density J,_, ; = J, through each S-layer is given as a sum
of displacement, superconducting, quasiparticle and diffusion terms
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System of equations

Normalized system of equations
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Normalization parameters
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Current-voltage characteristics

The nonperiodic boundary conditions shift the outermost branch
relatively to the curve of CCJJ+DC model leading to the
corresponding shift of the Shapiro steps.

60 The coupled Josephson

junctions at the
nonequilibrium conditions
are described by IV-
characteristic with
Intensive branching near
the critical current.
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Slope value
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Increasing in nonequilibrium parameter n leads to enhance in slope value o.

Fitting for the chosen parameters of the junction give us

§ = 8.186641 — 1.93047n°
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Distribution of the slope value along the stack
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Symmetric distribution

The largest slope value can be observed in the first and the last junction
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Summery

As summary, we have investigated the effect of the charge imbalance on
the Shapiro step in the outermost branch at the nonequilibrium conditions.
Two important features for the Shapiro step are predicted.

First, the Shapiro step demonstrates a shift of its position from the
canonical value Nw, where N is the number of junctions in the stack and
Is the frequency of the external radiation. The value of this shift depends
on the boundary conditions and coupling between Josephson junctions.

Second, the Shapiro step demonstrates a finite slope iIn the V-

characteristics of a stack of coupled junctions. The value of the slope
depends on the value of the nonequilibrium parameter.

Thank you for attention



