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Evolution of MEG: A first MEG-

feasible fluxgate magnetometer  
N. Koshev, A. Butorina, P.Vetoshko et al. 

Hum Brain Mapp. 2021;42:4844ï4856. 

The first solid-state sensor feasible for 

magnetoencephalography (MEG) that 

works at room temperature. The 

fluxgate magnetometer based on 

yttrium-iron garnet films (YIGM) has 

sensitivity 10-13 T. In this feasibility 

study, we prove the concept of usage 

of the YIGM in terms of MEG by 

registering a simple brain induced 

fieldðthe human alpha rhythm.  
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What about measurement of the 

magnetic field induced effects at 

H = 0 ? 
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Potential Vector of Electromagnetic Field is 

Basement of the Modern Theory of Field 
J.C. Maxwell Hendrik Antoon Lorentz  

Albert Einstein 

Electric and magnetic fields    Electrodynamics of moving bodies  Theory of Relativity                                      
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Niels Bohr           Ervin Shredinger   Richard Feynman 



4 D Vector Potential of the Electromagnetic Field 

principle of a least 

action 

EulerïLagrange equation 6 



Equation of Motion of the Particle in 

the Electromagnetic Field 
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P = -e/c     A 

Change of A leads to change of P 



Static Vector Potential A 

Vector potential A exists whenever H exists, 

but not vice versa 8 



Schrödinger Equation in Magnetic Field 
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Aharonov and  Bohm  Effect 
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H = 0 
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Aharonov Bohm effect 

The Aharonov Bohm 
effect manifests itself in 
the form of displacement 
of the electron wave 
bands during 
Interference on 2 slots of 
electron waves in 
vacuum.   
 

Imry, Y., & Webb, R. A. (1989). Quantum interference and 

the Aharonov-Bohm effect. Scientific American, 260(4), 

56-65.ɺ. . 
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Vector potential A  Generation Principal 

There are numerous reports on 

biological effects caused by 

weak and superweak magnetic 

fields. At the same time, the 

extremely small intensity of the 

primary act of exposure to the 

object speaks rather about the 

informational than the forceful 

nature of the influence of the 

field. There are also  

experiments in which the outer 

magnetic field is reduced to 

zero. However, hypotheses 

about the physical of these 

physical phenomena cannot be 

recognized as convincing. 

ɸʧʝʣʴʮʠʥ, ɺ. ʌ., ʇʦʣʝʪʘʝʚ, ɸ. ʀ., & ʊʨʫʭʘʥ, ʕ. ʄ. 

(2019). ʄɸɻʅʀʊʅʓʁ ɺɽʂʊʆʈʅʓʁ ʇʆʊɽʅʎʀɸʃ ʂɸʂ 

ʄʆɼʋʃʗʊʆʈ ʍʀʄʀʏɽʉʂʀʍ ʀ ɹʀʆʃʆɻʀʏɽʉʂʀʍ 

ʇʈʆʎɽʉʉʆɺ. ɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʬʠʟʠʢʠ ʠ ʭʠʤʠʠ, 4(4), 550-557. 
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Vector potential Generation device 

One of the hypotheses to 

explain these effects is the 

effect of the vector potential of 

the electromagnetic field on 

these biological or medical 

bjects.   

 

 

As we see the vector potential 

associated with the phase. In 

the case of a wave function, the 

phase ɣ does not affect the 

distribution of the electron 

density ɟ (ɟ = | ɣ |2) of the 

individual electron.  

ɸʥʦʩʦʚ, ɺ. ʅ., & ʊʨʫʭʘʥ, ʕ. ʄ. (2003). ʅʦʚʳʡ ʧʦʜʭʦʜ ʢ 

ʧʨʦʙʣʝʤʝ ʚʦʟʜʝʡʩʪʚʠʷ ʩʣʘʙʳʭ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʥʘ 

ʞʠʚʳʝ ʦʙʲʝʢʪʳ. In ɼʦʢʣʘʜʳ ɸʢʘʜʝʤʠʠ ʅʘʫʢ (Vol. 392, 

No. 5, pp. 689-693).  



Bio-information ï sources, imprinting 

into water, erasure, measurements  

14 14 14 14 

Smith, C. W. (2015). Electromagnetic and magnetic vector potential bio-

information and water. Homeopathy, 104(04), 301-304. 



15 15 15 15 

Vector potential effect on Water   

A possible object of exposure to 

vector potential can be water, which 

is an essential environment for 

biochemical and biophysical 

processes. The restructuring of the 

water structure caused by a 

violation of equilibrium conditions 

on an intracellular scale occurs 

mainly by tunneling protons along 

intermolecular hydrogen bonds. 

This process can also be the 

objects of the vector potential, 

changing the speed and direction of 

the process, as well as the fate of 

the biochemical cell system.  

 

ɸʧʝʣʴʮʠʥ, ɺ. ʌ., ʇʦʣʝʪʘʝʚ, ɸ. ʀ., & ʊʨʫʭʘʥ, ʕ. ʄ. 

(2019). ʄɸɻʅʀʊʅʓʁ ɺɽʂʊʆʈʅʓʁ ʇʆʊɽʅʎʀɸʃ 

ʂɸʂ ʄʆɼʋʃʗʊʆʈ ʍʀʄʀʏɽʉʂʀʍ ʀ 

ɹʀʆʃʆɻʀʏɽʉʂʀʍ ʇʈʆʎɽʉʉʆɺ. ɸʢʪʫʘʣʴʥʳʝ 

ʚʦʧʨʦʩʳ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ʠ ʭʠʤʠʠ, 4(4), 

550-557. 
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Water and vector potential  

Thus these purely quantum 
phenomena can cause 
noticeable macroscopic 
changes in the state and 
behavior of living systems. At 
the same time, the primary act 
of exposure consists in 
changing the phase of 
individual ɣ functions, has a 
signal informational nature. 
And the expected 
macroscopic effect is a 
strengthening of primary 
processes due to the energy 
springs of the object itself. 

Therefore, an experimental 
study of the influence of the 
vector effect on live objects is 
an important fundamental and 
applied research.  

ɸʧʝʣʴʮʠʥ, ɺ. ʌ., ʇʦʣʝʪʘʝʚ, ɸ. ʀ., & ʊʨʫʭʘʥ, ʕ. ʄ. (2019). 

ʄɸɻʅʀʊʅʓʁ ɺɽʂʊʆʈʅʓʁ ʇʆʊɽʅʎʀɸʃ ʂɸʂ ʄʆɼʋʃʗʊʆʈ 

ʍʀʄʀʏɽʉʂʀʍ ʀ ɹʀʆʃʆɻʀʏɽʉʂʀʍ ʇʈʆʎɽʉʉʆɺ. 

ɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ʠ ʭʠʤʠʠ, 4(4), 

550-557. 

 


