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1. 

SQUID 

The term SQUID, an acronym for Superconducting 

QUantum Interference Device, was first applied to two 

Josephson tunnel junctions connected in parallel on a 

superconducting loop as shown in Fig. l(a). A small 

applied current I flows through the junctions as a super

current, without developing a voltage, by means of 

Cooper pairs tunneling through the barriers. However, 

when the applied current exceeds a certain maximum value 

Im a voltage V is generated. As shown in Fig. l(b), the 

value of Im is an oscillatory function of the magnetic 

flux, ~' threading the loop, with a period of one flux 

quantum, ~0 = h/2e~2.07xlo- 15wb. The oscillations 

arise from the interference of the two waves describing 

the Cooper pairs at the two junctions, in a way that is 

closely analagous to the interference between two coherent 

electromagnetic waves. Thus, the SQUID is often also 

called an interferometer. 

The SQUID has important device applications. When 

each Josephson tunnel junction is shunted with an external 

resistance to eliminate hysteresis on the current-voltage 

.characteristic and the SQUID is biased with a constant 

current greater than the maximum value of Im' the voltage 

across the SQUID is also an oscillatory function of ~. 

If one measures the change in voltage produced by the 

application of a flux equivalent to a small fraction of 

.one flux quantum, one has a very sensitive magnetometer. 

Since the device in this mode operates with a constant 
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2. 

bias current, it is usually referred to as the de SQUID. 

Another important potential application is as a logic 

element or memory cell in high speed computers. When an 

unshunted (hysteretic) SQUID is appropriately current

biased, the application of a flux pulse switches it from 

the zero-voltage to the non-zero voltage state, a function 

that can be used to perform logic; three junction SQUIDs 

are also used for this purpose. The SQUID can be used 

as a dissipation-free memory cell to store a "1" or "0" 

as a clockwise or anticlockwise circulating persistent 

supercurrent. 

The rf SQUID consists of a single junction inter

~upting a superconducting loop. It can be operated as 

a magnetometer by coupling it to the inductor of a LC

tank circuit excited at its resonant frequency by a rf 

current. The rf voltage across the tank circuit 

oscillates as a function of the magnetic flux in the loop, 

again with a period ~. The rf SQUID is in fact mis-named, 

since no interference takes place. 

(See Superconducting Devices) 
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Figure Caption 

Fig. l(a) DC SQUID with enclosed magnetic flux~; (b) 

maximum supercurrent Im vs. ~/~0 • 
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Fig. l(a) DC SQUID with enclosed magnetic flux~; (b) 

maximum supercurrent Im vs. $/~0 • 

..j::::. 

P/fo 




