Progress in Superconductivity Vol.9 No.1 pp. 40-44 31 October 2007

Simulation of Signal Amplitudes and Signal-to-noise Ratios
of 1% order and 2™ order Gradiometers with Various Baselines

C.S. Kang*’a’b, K. K. Yub, Y. H. Leeb, H. Kwonb, J. M. Kimb, Y. K. Parkb, S. G. Lee?

# Korea University, Jochiwon, Chungnam, Korea
b Bio-signal Research center, Korea Research Institute of Standards and Science, Daejeon, Korea

Received 12 August 2007

ChHFe

.ﬁ
N
>
[-'>~
g fo

Abstract

We investigated signal-to-noise ratios (SNRs) of magnetocardiography (MCG) signals using the first-order and the
second-order gradiometers of different baselines. The MCG signals were recorded using a measurement system with 61
magnetometers which measured the normal magnetic component to the chest surface. The distance between the chest surface
and the bottom of the dewar was changed from O cm to 15 cm, and the MCGs were measured for each distance. By
subtracting the other signals (distance = 1 to 15 cm) from the reference signal (distance =0 cm), we could simulate the
first-order and the second-order gradiometer signals with various baselines. In addition, to evaluate the reproducibility of the
simulation, we fabricated the wire wound first-order and second-order gradiometers which measured a normal magnetic
component to the chest surface. The baselines of the first-order gradiometers were, respectively, 50 mm, 70 mm and 100 mm
and the baseline of the second-order gradiometer was 50 mm. Using these gradiometers, we recorded the MCG signal and
compared the SNR between the simulation and the measurement.

Keywords : Signal-to-noise ratio, Baseline, Gradiometer, SQUID.
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Fig. 1. Sensor configuration of the DROS magnetometer.
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Fig. 2. (a) signal amplitude decrease pattern for varying
distance from chest surface to dewar outer bottom,
simulated amplitude of (b) 1¥-order gradiometer and (c)
2" order gradiometer with various baselines.
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Fig. 3. The MCG signal amplitude decrease pattern for
varying distance from chest surface to dewar outer bottom.
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Fig 4. Simulated and measured signal amplitude of (a)
1*“order gradiometer and (b) 2"™-order gradiometer.
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Table 1. The signal amplitude ratio of the gradiometer to
the magnetometer when measured and simulated.

Simulated Measured
Pickup coil
fype S¢ | So/Sm | S | Sa/Sm
2"-order 23pT | 37.3% | 20pT | 42.5%
gradiometer P e P e
1%-order
gradiometer 29pT | 45.5% | 24pT | 51.1%
(50 mm)
1*order
gradiometer 40 pT | 62.8% | 30pT | 63.8%
(70- mm)
1*-order
gradiometer S0pT | 78.9% | 38pT | 80.1%
(100 mm)
Magnetometer | 64 pT | 100% | 47pT | 100%
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