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Trough system follows Iqp =
V

R
–quasiparticle, Idisp = C

dV

dt
–displacement and Is = Ic sinφ–supercomducting

currents.
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Now we should normalize system of Equations, using following parameters:

V0 =
~ωp

2e
; τ = ωpt; ωp =

√
2eIc
C~

; β =
1

R

√
~

2eIcC
;
I

Ic
→ I;

V

V0
→ V

If we consider JJ under external radiation, then trough system follows additional curent IRad = A sin(ωt).
Normalized system of equations


∂φ

∂t
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I =
dV

dt
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∂φ
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or


∂φ

∂t
= V

dV

dt
= I − sinφ− β

∂φ

∂t

We solve above system of equations using fourth order Runge–Kutta method

 φj+1 = φj +∆φj

V j+1 = V j +∆V j
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6
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6
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First Runge–Kutta coefficients P1 = V ht

K1 = {I − sinφ}ht − βP1

Second Runge–Kutta coefficients
P2 =

{
V +

K1

2

}
ht

K2 =

{
I − sin

(
φ+

P1

2

)}
ht − βP2

Third Runge–Kutta coefficients
P3 =

{
V +

K2

2

}
ht

K3 =

{
I − sin

(
φ+

P2

2

)}
ht − βP3

Fourth Runge–Kutta coefficients P4 = {V +K3}ht

K4 = {I − sin(φ+ P3)}ht − βP4
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