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Fig. 1. Schematic drawing of the DC-SQUID configuration!”.
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Fig. 2. Critical current of the DC-SQUID vs. applied flux
for 3 values of the screening parameter (. Junction para-
meters are assumed to be identicall”.
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Fig. 3. The DC-SQUID: (a) Schematic electric circuit; (b) current-voltage characteristics at integer and half-integer values of ap-

plied flux; the operation point is set by the bias current I; (c) voltage vs. flux @,/®, for constant bias current!”.
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Fig. 4. DC-SQUID readout FLL circuit. Basic FLL circuit with direct readout (left) and with flux modulation (right)!7.
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Fig. 5. Schematic representation of the RF-SQUID, with
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Fig. 7. SEM image (left) and HRTEM image (middle) of an YBCO film deposited on a double-layer-buffered 45° step on an MgO
substrate. A 45° [100]-tilted GB is clearly shown. Right: Noise spectral density of a 16 mm high-Tc DC-SQUID magnetometer with

step-edge junctions measured in a superconducting shield?”).
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Fig. 8. (a) Square-washer DC-SQUID with overlaid 15-turn
input coil; (b) expanded view of the left-hand end of the slit
showing the junction on each side of the slit, and the resist-

ive shunts!™.
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Fig. 9. Left: MEG study of bistable visual perception using a frequency-tagged stimulus; Right:A SQUID MEG system['!l.
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(b)
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ERI T 0 S 2 I £ 5 %) L AR A A8 15 () # ML 3 T WG T Il
— A 3 [ 0

Fig. 10. Equivalent dipoles and field patterns of the visu-
ally evoked responses using (a) the MEG-MRI system and
(b) state-of-the-art MEG with the same stimulus protocol.
MRI slices (c¢) at 96 pT, with the registered equivalent di-
pole of the auditory response overlaid, and (d) from an un-
coregistered 3 T image acquired separately from the same

subject!],
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Fig. 11. SQUID TEM system (left) and field detection results (right).
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Fig. 12. Left: Pb thin film sample and the experimental set-up; Right: Magnetic imaging of stationary and fast moving vortices in

Pb film at 4.2 K[60,
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Abstract

Superconductivity is a macroscopic quantum phenomenon. Flux quantization and the Josephson effect are
two physical phenomena which can best reflect the macroscopic quantum properties. Superconducting quantum
interference device (SQUID) is one type of superconducting devices which uses these two characteristics. SQUID
devices are widely used in the sensitive detection of magnetic signals. This paper briefly introduces the
background and recent developments of low temperature superconductor and high temperature superconductor
SQUID devices.
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