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Abstract: Superconducting Quantum Interference Device (SQUID) is a kind of ultra-sensitive flux detector based on
macroscopic quantum interferencephenomenon of Josephson junctions. The principle of SQUID and advantages of its appli-
cation in low-field nuclear magnetic resonance (NMR) &imaging (MRI) technologies are introduced, and some important
experimental results are reported here. We built a low-field NMR&MRI system and obtained highly improved 'H proton
FID&Spin echo spectra. Pure J-coupling spectrum of 2, 2, 2-Trifluoroethyl was also measured and agreed well with high-
field NMR results. In addition, we tried and successfully obtained 1D and 2D MRI images of water phantoms and bio-sam-
ples. The influence of 8nm Fe, 0, magnetic nanoparticles on longitudinal relaxation time of water was studied. Based on
this property, we illustrated 7', -contrast enhanced 2D imaging of water phantoms by using magnetic nanoparticles, which
show evident contrast variation under different pre-polarization times.
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Fig.4 A schematic of flux-locked loop readout circuit of de-

SQUID: (a) the readout circuit, (b, ¢) output voltage
under modulation with different bias flux, and (d) read-
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Table 1

*1

Detailed parameters of all kinds of coils used in our system

BLBEEASHIIE

Role of coil

Type of coil

Wire diameter/mm Num. of windings

Dimension, Inductance, Resistance
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0.8

2 800
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(r;t;i;a;;)l Maxwell coil 0.5 20 @ =600 mm
& a=310 mm,
Gradient coil b =155 mm,
(9B,/dx, aB/dy) a 0.5 20 ¢ =590 mm,
b d =580 mm
c d
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Fig. 6 FID signal of 18 ml distill water; (a) single-shout measurement, (b) single-shot FID spectrum, (c¢) ten times averaged

FID signal in time domain and (d) ten times averaged FID spectrum
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2D back-projection results of celery (a) and green pepper
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