Modeling of phase dynamics of Josephson Junction
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Obtained by B. Josephson in 1962

superconductor S, V| = |V |exp(if;)
current tunnel barrier
! superconductor S, W, = [V, |exp(if2)

V1 and > Wavefunctions of superconducting electrodes

de Josephson effect: | (@) = I.sing (1)
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ac Josephson effect:

Phase difference: ¢ = 0, — 0,

From (2) it follows that ¢ = % Vit+ @q . Thus, I oscillates

with frequency |/ = ,);;Teﬁ V= (I}(} vV, (3)

where @, = 2.068 x 10-'3 Wb is the magnetic flux quantum.

Josephson junction is a quantum dec voltage - to - frequency

converter &
luV <« 483.59767 MHz

RCSJ = "resistive-capacitive % -
shunted junction” £ k5

\% dv
Trough system follows I, = Efquasiparticle, lgisp =C Efdisplacement and Iy = I, sin p—supercomducting
currents.
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Now we should normalize system of Equations, using following parameters:

hw QeI
Ll P Ve ,/
Vo= 505 T = wpli wp = 2610 1 -V

If we consider JJ under external radiation, then trough system follows additional curent Ir,q = A sin(wt).
Normalized system of equations
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We solve above system of equations using fourth order Runge-Kutta method
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First Runge-Kutta coefficients

=Vh

Ky ={I —sinp}h; — B

Second Runge-Kutta coefficients

{V+m}ht
KQ: {I—sin <@+§>}ht—ﬁpg

Third Runge-Kutta coefficients

K
Py = {V+ ;}ht

Kg = {I—sin <<p+ ];2>}ht —ﬁpg

Fourth Runge-Kutta coefficients

P, = {V+K3}ht

Ky ={I —sin(¢ + P3)}hy — BPy



