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Series Junction Array in Fluxonium 

V. E. Manucharyan, J. Koch, M. H. Devoret, and L. I. Glazman, Science 326, 113 (2009) 

No superconducting islands, 

No offset charges! 
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Capacitance to Ground 

V. E. Manucharyan, J. Koch, M. H. Devoret, and L. I. Glazman, Science 326, 113 (2009) 
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2.   Fluxonium Junction Array  

 





Dolan Bridge Technique 



Dolan Bridge  

 

Nicholas Masluk 

Evaporation 1 

Evaporation 2 



Reality of Junction Array  



Simulation 



 Simulation v. Theory 
Parallel Plate Capacitor 

Area = 20 x 20 mm 

Separation  



 Simulation v. Empirical Data 
Junction Capacitance v. Junction Area   

Simulated junction 

capacitance per 

junction area:  

  ~ 86 fF / (µm)2 

Empirically: 

  ~ 50 fF / (µm)2 



d = 10nm 

d = 100nm 

d = 200nm 

d = 300nm 

Dolan Bridge Geometry 
Vary Island Separation by Varying 

Island Width  



Dolan Bridge Geometry 
Vary Island Separation by Varying Island Width  



Robustness of Results  
3 v. 1 Middle Islands  



Dolan Bridge Geometry 



Model 

 



Other Geometrical Variations 

Vary Junction Area, Fix Island Size Vary Top Island Height  



Dolan Bridge Conclusions 

• To minimize parasitic capacitance to ground in 

Josephson junction arrays use: 

– Deeper junction (more rectangular, less square) 

– Larger junctions 

– Thicker second layer 

– There is a lower bound on the parasitic 

capacitance 

– Capacitance to ground varies linearly with island 

separation  

 



Bridge Free 
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Maximum Number of Junctions for Junction Width of 100nm 



Junction Array Q 



Junction Array Loss 

 



 



Fluxonium and Beyond 



From Scratch = Faster Diagonalization 

    Turn analytic problem into algebraic problem  









From Scratch = Faster Diagonalization 

• Turn analytic problem into algebraic problem  


