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Regarding the basic mechanism of synchronization systems in 
nature and neural communications I have some thoughts to share

In the case of metronomes, a mechanical force makes two or 
more otherwise not synchronized metronomes perfectly syn-
chronized. I am trying to figure out if other natural synchronized 
systems share the same mechanism. In the case of synchronized 
fireflies, photon is the major player; and in both the cases of syn-
chronized schools of fishes and birds, the radiation of electromag-
netic fields around the body (fishes, a body length apart; birds, 
3-4 body length apart) is the main player. However, the photons
reflected by all the bodies' scales and feathers could be involved 
(https://www.ted.com/talks/steven_strogatz_on_sync).

Because photons move in light speed and electromagnetic wa-
ves are also a kind of light, both would have momentum (p) if Ein-
stein's theory of relativity is applied. Then, the "mechanical force" 
would be established: just like a light speed "rigid network", every 
individual is tightly linked to each other timely and periodically. 
Although at the biological terminals, like the optic nerve and fish 
latera line organ, may have a brief delay, the whole picture of these 
synchronization systems would be a light speed rigid momentum 
network. In this picture, a radiation from one individual is also the 
stimulation to all others and these two functions occur at the exact 
same time. This mechanism also works with synchronized metro-
nomes if we go back to the original, simplest non-life synchroniza-
tion system.

The law of synchronization is: in any synchronization system, 
all the individuals are connected to each other rigidly (or in a light 
speed momentum network), energy radiated from one individual 
will be propagated to and conserved in all other individuals in light 
speed. Energy radiated from all individuals will be fed back to each 
one individual at exactly the same time. Energy states of all indivi-
duals tend to be even up; entropy increase tends to be maximum 

when sync is established; one’s energy output is another’s energy 
input. The system tends to be energy conservatively beneficial and 
stable. Compare the randomly oscillating schools, synchronization 
has the lowest energy state (or the lowest energy cost), that is why 
all the synchronization systems are spontaneous processes and 
have universal appeal. Without extra energy input from outside of 
the system, the synchronization will not be broken.

As for how the "school" of neurons in human brain behave like a 
light speed rigid network and concentrate on a task or "focus" on a 
neuron disorder, I have the following concern:

In the University of Tokyo, I made such an observation: the tra-
veling electrical field mediated transmission of action potentials 
between excitable cells with the cell-cell distance more than 10 
mm (an anatomically astronomical distance in cortex). When lon-
gitudinal cells are arranged in parallel separately, the action poten-
tial generated from one cell can "jump" to other cells and cause all 
the cells to fire action potentials in concert. If two cells fire action 
potentials spontaneously and have their own rhythm, they tend to 
“learn” from each other, adjust their own pace, eventually lock their 
phases, and "remember" this common rhythm for a long while.

For traveling electric field mediated cell-to-cell communication, 
we need the following conditions: 1) cells must be very sensitive; 
2) cells must have certain length and arranged in parallel; 3) me-
dium between cells must be relatively insulated; 4) electric field 
must be traveling to produce potential difference on the longitudi-
nal cell surface. (see the paper in attachment http://gallica.bnf.fr/
ark:/12148/bpt6k56752048/f671.image).

Unlike synaptic neuronal network, which is a physiological 
transmission with the velocity of 0.2-120 m/s (synaptic delay pe-
riod is not included), traveling electrical field mediated transmissi-
on is a physical process with the velocity of light speed because an 
electromagnetic wave is also a kind of light. (See the power point in
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In a cortical circuit, the synaptic elements provide delicate and 
precise connections; while the other elements, traveling electri-
cal field, may provide transient, rapid, flexible rather than fixed 
connections to synchronize rhythmic action potentials fired from 
axons which are arranged in parallel and are well insulated by die-
lectric media. Whether exploring this invisible "tele" bridge linked 
synchronization or harmony in discrete regions of the brain, would 
bring exotic fresh air in the fields of neurological disorder, percep-
tion, recognition, learning and memory? I believe it is time for us 
to address "how the brain thinks"---that would fill the gap between 
the brain and the mind.

The law of thinking is: The neural action potentials in human 
brain circuits produce clusters of traveling electrical fields. The 
traveling electrical field clusters with similar frequency tend to be 
synchronized. Integration, imagination, remembering, creation, 
etc. needs some effort sometimes, however, if these processes are 
simply synchronizations between different regions of the brain, 
the energy conservatively beneficial property of sync really helps 
human beings perform these mental activities with great ease, 
great appeal and great pleasure. And this law explains why most of 

the memories are lifetime long, why civilization, art, science, 
culture are popping up and going forward spontaneously.

Algae giant cells I was using can be excited, just like squids’ giant 
nerve, neuroscientists did pioneering electrical physiology with 
them. This plant cell is easy to reach its super excited state. I was 
in Woods Hole Marine Lab to see how neuroscientists dissected 
squids’ giant nerves, they may use about 3 hours to do it and then 
put the nerve in incubator over night before doing experiments. 
The physiological high sensitivity was long gone after that process. 
So, there is no way for them to show light speed transmission. As 
for real mammal nerve cells, they are too small to arrange, again 
they usually are far from the perfect physiological conditions for us 
to do experiment. And culture media are not insulators.

This beautiful and delicate physics mechanism of light speed 
transmission began to exist in a 1-2 billion years old plant. Since 
there was no oxygen on earth 3 billion years ago, plants are all li-
ving things’ ancestors. Plants turned earth green, only then did in-
telligent life evolve. A provocative remark: “Would have been stupid 
of God not to use light speed in human designs”.

I was working on synaptic transmission for the last 20 years. 
Glutamate receptors for instance, are found in both humans and 
crayfishes. Human’s receptor is not any smarter than that of the 
crayfish. If there is not a super highway (light speed) above the 
traditional networks, I just cannot imagine how people can be an 
intelligent life-form. We have been entangled in synaptic networks 
for so long, and so deep. It’s time for us to have a brand new idea to 
deal with consciousness and intellect.

The existence of the Myelin System (dielectric or insulation) on 
the surface of neurons makes perfect sense for a traveling electrical 
field to transmit signals across long distances between separated 
cells. This is a physics process. The speed of an electrical field is 
light speed. Anything that moves in light speed must have quantum 
properties: wave-particle duality. This neat and simple mechanism 
of light speed transmission has existed on earth even before the 
Cambrian explosion, why not evolution should give the best to hu-
man beings. 

Every intelligent person can tell what a fresh idea striking in the 
brain is. I understand that the traveling electrical field between ne-
urons in our brain is very weak, and the long-distance light speed 
communication does not always happen. However, when it is hap-
pening, say, when we are thinking, when we are imagining, when 
we have a great idea, while exactly at this moment we are not in 
a neuroscientist’s experimental Petri dish and they just could not 
record any of them.

27

attachment: traveling electrical field mediated "learning, remem-
bering and forgetting" process). 

Here again, the process obeys the law of synchronization. 
Without extra energy input, the things that are remembered will 
not be easily lost. In other words, forgetting is difficult. We could 
tell this human nature even from Greek mythology: Lethe, also 
known as the Ameles potamos (river of unmindfulness). Lethe was 
also the name of the Greek spirit of forgetfulness and oblivion.
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Now I have another thought: when we grow old, our myelinated 
neurons become leaky and will no longer insulate and will lose its 
dielectric property, then “telecommunication “ will be stopped, and 
our thinking will be stopped, that is basically the case of Alzhei-
mer’s disease. I hope pharmaceutical companies will get this idea 
and save millions of old people by producing a drug that can re-
build one’s dielectric system. We should understand why our lives 
are so sharply different from other animals and improve our lives 
right away. Quantum is ruling our thinking. As for circuits, that is 
for lower animals and survival functions of humans, not for thin-
king, imagining and creating.

What I mean by quantum is: The long-time puzzle between 
brain and mind might be a light speed telecommunication between 
remote cells that are arranged in parallel. I call this transmission 
"quantum shortcut", which might have occurred in the brain 30000 
years ago when our ancestors drew the first cave painting. A pre-
dicted learning, remembering and forgetting process based on the 
experiment of "telecommunication" between two separated cells: 
learning is epiphany; remembering is lasting; forgetting is ambigu-
ousness. Ask yourself whether these are true or not? Science could 
be very simple and neat. If light speed communications between 
remote cells arranged in a parallel pattern really is involved in the 
human thinking process, it would be very narrow minded to play 
with synapse which evolved from squid and crayfish hoping to find 
a magic thinking molecule. Neuroscience labs are centuries far be-
hind. Waiting for another 500 years without knowing how our own 
brain thinks will simply be no fun.

If this thinking temporarily is not recognized by the neurosci-
ence field, we benefit ourselves first: we all love parallel and sym-
metric things because our brain feels more comfortable and feels 
easier to remember. I predict that all kinds of (Hz) synchronization 
valso happens between hemispheres (as well as between cerebral 
sulcus and cerebral convolution) of our brain in the speed of light 
to stock various information and to generate creative, imaginative 
ideas. If we are right-handed (I would like to point out some of left 
handed characters: Leonardo di Ser Piero da Vinci, Raffaello San-
zio, Michelangelo di Lodovico Buonarroti Simoni, Sir Isaac Newton 
and Albert Einstein) try hard to use our left hands more and try to 
do some exercises in front of a mirror. Then, our brain would have 
more balance and more efficient synchronization or coherence, we 
will be able to remember things better, become cleverer than nor-
mal people, and sure enough, we will have better daily lives than all 
others (I am not joking).
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