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Instruments and Methods

The experimental data are obtained on two devices:

Head shaped gradiometer of the first order, 275 channels,

VSM Medtech, installed in the New York University Center for
Biomagnetism, New York, USA

*Planar gradiometer of the second order, 7 channels, Cryoton
Co. LTD, installed in the National Research Center “Kurchatov
Institute”, Moscow, Russia

*Methods of data analysis are developed in the Institute of
Mathematical Problems of Biology RAS, Pushchino, Russia
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MULTICHANNEL FOURIER SPECTRUM OF THE MAGNETIC ENCEPHALOGRAM
30 I | | I | I | | I

2y H

201 f

L_':15

a




INVERSE FOURIER TRANSFORM FOR EACH FREQUENCY
Bnk(t) — Pnk sin(2mw v, t + Wnk)a
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COHERENT OSCILLATION — SEPARATION OF TIME AND SPACE

Bk (t) = puk sSn(2wv,t + ¢y)
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For each elementary coherent oscillation, unique dipolar source
IS localized by the exhaustive search, selecting the best trial
source from 2.5 million, distributed in the whole space of the MRI.

It means that no a-priori limitations are used for the location of
sources, and their combined representation with MRI may
provide new information.

Using normalized patterns, one can obtain localization of weak
sources, if they are extracted from Fourier analysis, with precision
equal to the precision of localization of strong sources.

It opens new possibilities to study deep brain sources.
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Functional tomogram of a brain (1), neck muscles (2), and olfactory system (3)
in the frequency band 0.003-100 Hz with spatial resolution 3mm
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Functional tomogram of the same subject in different frequency bands.



Magnetic encephalographt



Functional tomogram in the frequency band 0-100 Hz,
shown over the subject’s MRI
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Magnetic cardiography
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Magnetic myography



FUNCTIONAL STRUCTURE OF THE
HAND
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Experiment:
Magnetic field of the
static hand,
compressing an
apple, was recorded
for 1 minute in 275
channels.

Functional structure of the hand
lumbrical muscles, reconstructed
from the magnetic field.

The brightness is proportional to
the muscle electrical activity.

Lumbrical
muscles,
anatomy.

Shown in red.



The method of frequency-pattern analysis
of the multichannel magnetic data makes

it possible to reconstruct the functional
structure of the human body.

Partial spectra of the various body areas

can be calculated and the time series can
be reconstructed.
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