Progress in Superconductivity Vol.9 No.1 pp. 45-49 .

Optimum Combination of Pickup Coil Type and Magnetically
Shielded Room for Maximum SNR to Measure Biomagnetism

31 October 2007

K. K. Yu*, Y. H. Lee™®

,C.S. Kang®, J. M. Kim?, Y. K. Park®

® Bio-signal Research Center, Korea Research Institute of Standards and Science, Daejeon, Korea

Abstract
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We have investigated the optimum combination of the environmental noise condition and type of SQUID pickup coil in
order to obtain maximum signal-to-noise ratio (SNR). The measurement probe consists of 1st order gradiometer with pickup
coils of 100 mm, 70 mm, and 50 mm baseline length, a 2nd order gradiometer with 50 mm baseline, and a
magnetometer. The pickup coils are fabricated by winding Nb wire on a bobbin with 200 mm diameter. Noise and heart
signal of a healthy male were measured by various SQUID sensors with different types of pickup coils in various
magnetically shielded rooms (MSR), and compared to each other. The shielding factors were found to be 43 dB, 35 dB and
25 dB at 0.1 Hz for MSR-AS, MSR-BS, MSR-CS, respectively. White noises were 3.5 fT/Hz'?, 4.5 fT/Hz"” and 3 fT/Hz"?

for the 1st order gradiometers, the 2nd order gradiometers, and magnetometer for all MSRs.

SNR of the magnetometer was

up to 56 dB in MSR-AS, while the 1st order axial gradiometer with 70 mm baseline length was up to 54 dB in MSR-BS. The
2nd order axial gradiometer with 50 mm baseline length of pickup coil was found to be up to 40 dB in MSR-CS.
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Fig. 1. Schematic of magnetically shielded room’s wall; (a)
MSR-AS (b) MSR-BS (¢) MSR-CS.
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Fig. 2. Photograph of insert with various types of SQUID
sensors.
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Fig. 3. Noise spectrum of magnetometer, 1% and 2™ order
gradiometer with 5 ¢cm, 7 c¢cm, 10 cm baseline length ;
measured at (a) MSR-AS, (b) MSR-BS and (c) MSR-CS.
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Fig. 5. Signal to Noise Ratio of magnetocardiogram
measured by magnetometer, 1% and 2™ order gradiometer;
(a)MSR-AS, (b)MSR-BS and (c)MSR-CS.
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