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Real time magnetoencephalogram measurement using highly sensitive MI gradiometer

The brain activities have attracted considerable attentions in medical and healthcare area, and engineering application. 
Some disease and injuries can be diagnosed by analyzing the brain activities, such as tumors, epilepsy, and neural damage. 

Magnetoencephalogram (MEG) is a non-invasive technique for mapping and evaluating the functional activity of brain. 
According to the previous studies, the MEG has been demonstrated to have better spatial resolution than EEG. It is commonly 
measured by superconducting quantum interference devices (SQUIDs) which is the most reliable sensitive magnetometer for 
MEG measurement. However, the SQUIDs are still threatened by the need of cryogenic cooling liquids and a shielding room. 
Low cost and highly sensitive magnetic sensor systems for MEG measurement have been developed. In this study, we newly 
developed a peak to peak voltage detector type MI gradiometer (shortened: Pk-pk type MI gradiometer) using micro magnetic 
wires for MEG measurement. The spontaneous brain activity (Alpha rhythm) measurements are carried out on a female subject. 
The sensor head is placed 5 mm apart from the scalp of the subject, on the occipital region, at the point between O1 and O2 of 
the international 10-20 system. The subject lies with eyes open during the first 8 s of the recording (44s-52s). Then, the subject is 
instructed to close her eyes for the remaining 8 s of the recording (52s-60s). The time-frequency spectrograms of EEG recording 
and un-averaged Pk-pk type MI gradiometer recording are shown in Fig. 1(a) and (b). Of note is that both the Fig. 1(a) and Fig. 
1(b) show a marked enhancement of alpha rhythm between first 8 s and remaining 8 s. As expected, the alpha rhythm signals 
simultaneously measured by EEG and MI sensor are significantly attenuated when the subject opens eyes, and intensified with 
eyes close. 
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