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Dimensions

• Large area Josephson junction (2+1 d)
• Long Josephson junction (1+1 d)
• Point Josephson junction (0+1 d)
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Maxwell equations

T. Dobrowolski
„Curved Josephson Junction.”
Annals of Physics 327, 1336 (2012).





sine-Gordon model on the plane curve



Connection between curved and Cartesian 
coordinates



T. Dobrowolski

The kink motion in a 
curved Josephson
junction.” Physical 
Review E 79, 046601 
(2009).



2+1 d Josephson junction 



JOSPHSON JUNCTION - A SUFACE 
IN 3 DIMENSIONS





REDUCED MODEL  IN 2+1 DIMENSIONS

T. Dobrowolski „ The 
dynamics of the kink in 
curved large area 
Josephson
Junction.”Discrete and 
Continuous Dynamical 
Systems  S 4, 1095 (2011).



Gravitational form



Zero order approximation

First order approximation



● Josephson Junction

Orders of magnitude
● Gravity



Numerics in 
2+1 model.
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CONCLUSIONS
• THE JUNCTION CAN MIMICS GRAVITY ONLY FOR 

WEEK FIELDS
• KINK FRONT MOVES SLOWLY IN CURVED REGIONS 

OF THE JUNCTION (THE SHAPE OF THE POTENTIAL 
BARIER IS STRICTLY CORRELATED WITH THE 
GEOMETRY OF THE JUNCTION)

• THE WIDTH OF THE KINK IN CURVED REGIONS 
GROVES

• DURING THE INTERACTION OF THE KINK FRONT 
WITH THE CURVED REGIONS OF THE JUNCTION 
ONE CAN OBSERVE CREATION OF THE WAVES
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