Flux Locked Loop
inaSQUID

Satjiv Kanwar and Nate Avish, AdLab, Boston University, Boston, MA, 02215




Table of Contents

* What is a SQUID?

* Typical Behavior

* What is a Flux Locked Loop?

* Our Results

* Errors and Future Improvement
* Acknowledgement

* Wrap Up



What is a SQUID?

* Superconducting Quantum Interference Device

* 2Types (RF vs DC) |
* YBCO (Y,Ba,Cu;0.,)

* Josephson Junction |

« O, = h/(2e) = 2.067833831(13)x10"15 Wb
Figure 1: DC Squid



Typical Behaviour

« 77K
* Flux Trapping Problem

Figure 2: V-l Behavior of SQUID® Figure 3: V-® Behavior of SQUID®



What is a Flux Locked Loop?

* External coil cancels flux
 Slope is error of cancellation
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Figure 4: Flux Locked Loop on oscilloscope
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Figure 5: Flux Locked Loop Circuit®



Our Results

* Successfully flux locked loop
* First reading 39+4%

* Got locking error down to 14+4%



Errors and Future Improvements
g

* Improving Circuit
* Capacitance
* Op Amp Gain

* Reducing Flux Trapping

* Degaussing Mu Metal Shield

e Use as fine Voltmeter

Figure 6: Inside Dewar
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Wrap Up

* SQUID is a high temperature superconducting device sensitive to
magnetic flux

* Implemented circuit to flux lock our SQUID loop and use as
sensitive magnetometer

* |n the future can be used as a sensitive voltmeter



