Fundamentals of dc SQUID magnetometer
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Introduction

¢ The superconducting quantum interference device (SQUID) is the most
sensitive detector of magnetic flux with the frequency bandwidth from
dc to over 1 MHz.

¢ The SQUID magnetometers are linear flux-to-voltage or flux-to-current
transducers.
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SQUID = Superconducting QUantum Interference Device
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Question 1: The typical effective area of a high-T. SQUID magnetometer is
Ay = 0.2 mm?, What’s the magnetic flux density required for the
device to capture one magnetic flux quantum, ®_?

Ans. B = /A4 =2.07x101°/0.2x10° =10 (nT)

= 0.1 mG




Question 2: As voltage across a SQUID is a periodic function of the
applied magnetic flux, isit possible to measure more than one
magnetic flux quantum, @ _, by using this device?
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SQUIDz g.if 4y =_7 & (flux-locked loop)
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Question 3: What’s the flux modulation technique?
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Question 4: How to e iminate the environmental disturbance?

Ans. (1) 7 &+ 7+ & 3+ (electronic gradiometer)

° AVAVAS

Reference 4 g = Y

SQUID
> t
= MR
~| OIS EE T
— :
A A-B -}WV\/\/\/\/\/\/\/\/\/\/\/\/\
| 5 23

Y It - S oD
ﬂ (Electronic gradiometer)




Magnetocardiogram (MCG, = 2 [g]) in an unshielded environment
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MCG & ECG of a rat’s heart (in a shielded environment)
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