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SQUID circuit 
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 – magnetic flux through the SQUID loop + 

kinetic inductance term 

 - „magnetic” phase 

 



Critical current of the SQUID 
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For   0/2     1  2    => perfect cancellation of currents 

flowing through two arms of the SQUID  

SQUID is a JJ with the magnetic field-regulated critical current  

(tunable JJ !!!) 



Interference pattern for SQUID  

 Symmetric Squid is superconducting analog of double slit optical (or electron) interferometer: 

  

applied flux     d*sinq  - path difference 

Flux quantum – 0   l – wavelength 

 

For symmetric SQUID (2 x JJ): )cos(2
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IV for hysteretic SQUID 



For   0/2     |12|    Ij1 =-Ij2= Max(IJJ) => perfect 

cancellation of currents flowing through two arms of the SQUID  

SQUID can not support superconducting current!!! 

What will happen for   0/2?   

Analyze sinusoid graphically to show evolution of two junction phases both  

with magnetic flux and bias current: 

 

Magnetic flux alone shifts the phases symetrically around zero:  

gamma1 = - gamma2, gamma1-gamma2=2pi Fi/Fi0 

 

Bias current shifts two phases as a unisom preserving distance between them  

gamma1-gamma2=2pi Fi/Fi0 

 

Special case: 

 

Gamma1-gamma2=Pi, maximum screening current circulating in the SQUID, 

Equal to the critical current of the single junction I0. 

 

 



https://www.wolframcloud.com/obj/7cc22595-86dd-4096-86ca-333fdcb4a955 

Link for SQUID in Wolfram Cloud 



SQUID – numerical study of a general case 

Phase equation: 



L = 33 pH 

SQUID with self-flux   



SQUID – various applications 
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Atomic Squid… 
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Interference pattern for ATOMIC 
SQUID  
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I0-switching current  

of junction alone 

When SQUID switches, phase across 

JJ is the same independently of applied 

magnetic flux => interference pattern 

is current-phase relation of atomic 

contact 



Voltage  vs. phase 

Normal metal 

 

Voltage drop 

forces current 

Superconductor 

 

Phase drop imposes 

current 
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