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Development of HTS RF & DC SQUIDs systems 

for detection of food contaminants 
 
We are undertaking two major projects for food contaminant detection. One is a detector using multi-
channel high-Tc superconducting quantum interference devices (HTS-SQUIDs) for detection of metallic 
contaminants; the other is an ultra-low field (ULF) magnetic resonance imaging (MRI) system using an 
HTS-SQUID for detection of non-metallic contaminants 
In the former case, three HTS RF SQUIDs were employed. Finding small metallic contaminants is very 
important for food safety. When contamination occurs, the manufacturer of the product suffers a 
great financial loss having to recall tainted products. Therefore, we developed a practical food 
contaminant detection system based on high-Tc RF SQUIDs. An acceptable inspected object size was 
150 mm (W) × 100 mm (H), which is sufficiently large for practical food inspection. A digital filtering 
technique has been newly introduced to reduce noise. As a result, the signal-to-noise ratio (SNR) was 
dramatically improved, and we could robustly detect a steel ball as small as 0.3 mm in diameter. 
In the latter case, a two-dimensional (2D)-MR image is reconstructed from the grid processing raw data 
using the 2D fast Fourier transform method. An LC resonator with the ULF-MRI system was combined 
to improve signal to noise ratio (SNR). We developed a compact magnetically shielded box (CMSB), 
which has a small open window for transfer of a pre- polarized sample. Experiments were performed 
in the CMSB and 2D-MR images were compared with images taken in the semi-open MSR. A clear 
image of a disk-shaped water sample is obtained, with an outer dimension closer to that of the real 
sample than in the image taken in the semi-open MSR. Furthermore, the 2D-MR image of a multiple 
cell water sample is clearly reconstructed. These results show the applicability of the ULF-MRI system 
in food inspection. 
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