--THE DESIGN ENGINEER PRIESTHOOD—

MINDSET TOPICS VOL. 1



YOU HAVE
— A. —_—

| promote a new spiritual order for industrial designers and
mechanical engineers that emphasizes an intimate understanding of
the universe in which we all exist, from a Design Engineer’s
perspective. | promote a new movement and a mindset that allows
us to better understand ourselves on a COSMIC level. | believe
strongly that this is the true purpose of intertwining discovery
science, industrial design, mechanical engineering, and spirituality.
And the discipline of martial arts adds to and strengthens one’s
spiritual focus, perpetual flow state, and purity of intention.

To many with careers in those fields, design and engineering are a
form of spiritual expression. All design engineers should strive to
become natural mystics, moving through orders of increasing
subtlety, with dedicated study of mixing emerging technologies, and
reaching past the source of mind and matter, into the pure creative
process itself. Able to tap into the creative process at will, and its
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infinite diversity of probable solutions, and thereby, in some
minuscule way, mimic the higher processes of the universal creative
process. VOLUME 1

--Religion vs Spirituality—

Religion is believing in someone else’
experience. Spirituality is having your own
experience.

Creation in its purest form is a purposeful, problem-solving,
universal design. Our individual creative processes-- our own
purposeful designs-- are a time capsule of our present knowledge,
interpretations, and beliefs.

Through the individual creative process, we can experience
validation of our purposeful existence, an energy that has the
potential to transport the soul to higher dimensions.

And closer to the Creator Consciousness...

The Creator Consciousness exists as the environment of potential
that allows each Galaxy to develop a unique set of genetic
predispositions, so that diversity is amplified across the universe,
which in turn enables the Creator Consciousness’ potential to
experience the broadest continuum of Life and Creation, in all of its
dimensions.

Constant discovery, evidenced in the sheer intricacies of ever-
evolving scientific revelations on the vast micro and macro-scope of



the universe, and our eternal obsession to fully understand its
Mysteries.

THIS MAY BE THE ONLY PURPOSE FOR ALL OF EXISTENCE.

The Heinlein-Hubbard Wager

The most common version of the story goes something like this:

Robert Heinlein and L. Ron Hubbard, two good friends and
legendary contributors to the golden age of science fiction, are
sitting at a bar/dinner table/convention table and discussing the
nature of religion, mass hypnosis, and writers' wages when Hubbard
exclaims,

"The way to make a million dollars is to start a religion,"” or "Writing
for a penny a word is ridiculous; if a man really wanted to make a
million dollars, he would start a religion." --or one of several
variations on the same theme.

The legend continues by claiming that Heinlein and Hubbard then
entered into a wager to see who could start a religion the fastest and
make the most money. Heinlein’s entry was the tome, Strangerin a
Strange Land.

The myth was spread and gained popularity for many of the same
reasons that all myths persist: it has the potential to be true, and it
has arootin fact. It's an easy story to believe, two men renowned
for their outspoken opinions decided to create religions, one of
them succeeds with Scientology and the resultant theology sounds
strikingly similar to most of his fiction. Few people besides
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Scientologists take Scientology seriously or even consider it a
religious faith. For many people, this only further reinforces the idea
that Scientology is contrived and has certainly aided in the belief
that its genesis was a wager.

Harlan Ellison, another famous science fiction author of the era, has
been rumored to be the source of the now-mythical story. The only
evidence available in favor of the myth was second-hand accounts
or different variations of the same story.

An associate claimed that another famous sci-fi writer, named Larry
Niven, told her a variation of the myth while at a convention. Another
claimed that Ellison had mentioned the same thing in an interview.
Others believed the wager was made at a convention in the 50s, but
had heard it from someone present, although not engaged in the
conversation personally.

But Bill Patterson, Chairman of the Heinlein Society, finally shed
light on the subject. His help was instrumental in revealing the
simple truth of the matter, that a wager never took place. It never
happened, end of story. However, the possibility does exist that a
series of conversations between the two authors and commentary
made by Heinlein may have been the catalyst for Hubbard’s
authorship of Dianetics. Heinlein and Hubbard were close friends,
and Hubbard greatly respected Heinlein, his opinions, and his
ideas.
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What the Kardashev Scale Tells Us About Type 1 to 7

The Kardashev scale provides a framework for understanding the potential
development of extraterrestrial civilizations based on their energy
consumption capabilities. Here's what each type tells us about the level of
technological advancement and energy usage:

Type I: A civilization that can harness and utilize all available energy on
its home planet, including fossil fuels, solar, wind, and geothermal
power. This level of energy consumption is estimated to be equivalent
to the total solar energy reaching Earth, approximately 1.74 x 10*17
watts.

Type lI: A civilization that can harness the full output of its parent star,
potentially through engineering feats like constructing a Dyson Sphere.
This level of energy consumption is estimated to be around 3.86 x
10726 watts.

Type llI: A civilization that can harness energy from billions of stars,
controlling energy at the scale of its entire galaxy. This level of energy
consumption is estimated to be around 4 x 1037 watts.

Type IV: A civilization that operates at the scale of the universe,
harnessing energy from multiple galaxies. This level of energy
consumption is virtually limitless, potentially enabling control over the
fabric of space-time itself.

Type V: An extension beyond the original Kardashev Scale, representing
civilizations with the energy available to all energy in not just our
universe, but in all universes and in all time-lines.

The Kardashev scale serves as a hypothetical measure of an alien
civilization's level of technological advancement, offering a framework
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to understand technological advancement through a cosmic lens. Each
type represents a leap in energy harnessing, reflecting potential growth
and influence within the universe.

The Kardashev Scale - Type L, IL, I IV& V
Civilization

/ Off World/ Civilization/ Energy/ Kardashev Scale

We have reached a turning point in society. According to

renowned theoretical physicist Michio Kaku, the next 100 years of
science will determine whether we perish or thrive. Will we remain a
Type 0 civilization, or will we advance and make our way into the stars?
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Experts assert that, as a civilization grows larger and becomes more
advanced, its energy demands will increase rapidly due to its population
growth and the energy requirements of its various machines. With this in
mind, the Kardashev scale was developed as a way of measuring a
civilization's technological advancement based upon how much usable
energy it has at its disposal (this was originally just tied to energy
available for communications, but has since been expanded).

MEET THE KARDASHEV SCALE

The scale was originally designed in 1964 by the Russian

astrophysicist Nikolai Kardashev (who was looking for signs of
extraterrestrial life within cosmic signals). It has 3 base classes, each
with an energy disposal level: Type I (10'W), Type II (10**W), and
Type III (10°**W). Other astronomers have extended the scale to Type IV
(10*W) and Type V (the energy available to this kind of civilization
would equal that of all energy available in not just our universe, but in
all universes and in all time-lines). These additions consider both energy
access as well as the amount of knowledge the civilizations have access
to.

First, it is important to note that the human race is not even on this scale
yet. Since we still sustain our energy needs from dead plants and
animals, here on Earth, we are a lowly Type 0 civilization (and we have
a LONG way to go before being promoted to a type I civilization). Kaku
tends to believe that, all things taken into consideration, we will reach
Type I in 100 — 200 years time. But what does each of these categories
actually stand for in literal terms?

A Type I designation is a given to species who have been able to
harness all the energy that is available from a neighboring star, gathering
and storing it to meet the energy demands of a growing population. This
means that we would need to boost our current energy production over
100,000 times to reach this status. However, being able to harness all
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Earth’s energy would also mean that we could have control over all
natural forces. Human beings could control volcanoes, the weather, and
even earthquakes! (At least, that is the idea.) These kinds of feats are
hard to believe, but compared to the advances that may still be to come,
these are just basic and primitive levels of control (it's absolutely
nothing compared to the capabilities of societies with higher rankings).

The next step up - a Type II civilization - can harness the power of their
entire star (not merely transforming starlight into energy, but controlling
the star). Several methods for this have been proposed. The most popular
of which is the hypothetical ‘Dyson Sphere.' This device, if you want to
call 1t that, would encompass every single inch of the star, gathering
most (if not all) of its energy output and transferring it to a planet for
later use. Alternatively, if fusion power (the mechanism that powers
stars) had been mastered by the race, a reactor on a truly immense scale
could be used to satisfy their needs. Nearby gas giants can be utilized for
their hydrogen, slowly drained of life by an orbiting reactor.

What would this much energy mean for a species? Well, nothing known
to science could wipe out a Type II civilization. Take, for instance, if
humans survived long enough to reach this status, and a moon sized
object entered our solar system on a collision course with our little blue
planet--we’d have the ability to vaporize it out of existence. Or if we had
time, we could move our planet out of the way, completely dodging it.
But let’s say we didn’t want to move Earth... are there any other
options? Well yes, because we’d have the capability to move Jupiter, or
another planet of our choice, info the way — pretty cool, right?

So we’ve gone from having control over a planet, to a star, which has
resulted in us harboring enough "disposable" energy to essentially make
our civilization immune to extinction. But now, onto Type III, where a
species then becomes galactic traversers with knowledge of everything
having to do with energy, resulting in them becoming a master race. In
terms of humans, hundreds of thousands of years of evolution - both
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biological and mechanical - may result in the inhabitants of this type III
civilization being incredibly different from the human race as we know
it. These may be cyborgs (or cybernetic organism, beings both biological
and robotic), with the descendants of regular humans being a sub-species
among the now-highly advanced society. These wholly biological
humans would likely be seen as being disabled, inferior, or unevolved by
their cybernetic counterparts.

At this stage, we would have developed colonies of robots that are
capable of ‘self replication’; their population may increase into the
millions as they spread out across the galaxy, colonizing star after star.
And these being might build Dyson Spheres to encapsulate each one,
creating a huge network that would carry energy back to the home
planet. But stretching over the galaxy in such a manner would face
several problems; namely, the species would be constrained by the laws
of physics. Particularly, light-speed travel. That is, unless they develop a
working warp drive, or use that immaculate energy cache to master
wormhole teleportation (two things that remain theoretical for the time
being), they can only get so far.

Kardashev believed a Type IV civilization was ‘too’ advanced and
didn’t go beyond Type III on his scale. He thought that, surely, this
would be the extent of any species’ ability. Many think so, but a few
believe there is a further level that could be achieved. (I mean, surely
there is a limit?) Type IV civilizations would almost be able to harness
the energy content of the entire universe and with that, they could
traverse the accelerating expansion of space (furthermore, advance races
of these species may live inside supermassive black holes). To previous
methods of generating energy, these kinds of feats are considered
impossible. A Type IV civilization would need to tap into energy
sources unknown to us using strange, or currently unknown, laws of
physics.
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Type V. Yes, Type V might just be the next possible advancement to
such a civilization. Here beings would be like gods, having the
knowledge to manipulate the universe as they please. Now, as I said,
humans are a very, very long way from ever reaching anything like this.
But it’s not to say that it cannot be achieved as long as we take care of
Earth and each other. To do so, the first step is to preserve our tiny
home, extinguish war, and continue to support scientific advances and
discoveries.

Kardashev scale

Kardashev scale, hypothetical measure of an alien civilization’s
level of technological advancement, proposed by Soviet
astronomer Nikolai Kardashev in his paper “Transmission of
Information by Extraterrestrial Civilizations” (1964). It
categorizes hypothetical alien civilizations into three categories
based on the level of energy they can harness.

Background and definition

Kardashev was part of a team searching for extraterrestrial signals
in 1963, and he believed that there could exist alien civilizations
far more advanced than humans. He proposed a scale to classify
such civilizations based on the amount of energy resources they
could use in interstellar communications. American

astronomer Carl Sagan later revised the scale and its thresholds.

The Kardashev scale is more qualitative than quantitative and
proposes three levels of civilizations:

. Type I: The civilization is capable of using energy resources
on a planetwide scale, or equivalent to the
entire power consumption of the planet (about 106 watts).
This would mean harnessing both the energy that reaches
the planet from its star, such as solar energy, as well as all

11


https://www.merriam-webster.com/dictionary/hypothetical
https://www.britannica.com/science/extraterrestrial-intelligence
https://www.britannica.com/technology/paper
https://www.britannica.com/science/energy
https://www.britannica.com/biography/Carl-Sagan
https://www.merriam-webster.com/dictionary/thresholds
https://www.britannica.com/science/power-physics
https://www.merriam-webster.com/dictionary/consumption
https://www.britannica.com/science/planet
https://www.britannica.com/science/star-astronomy
https://www.britannica.com/science/solar-energy

energy the planet can produce, such as wind, hydroelectric,
and geothermal energy. Such a civilization could also harness
the energy of volcanoes and earthquakes.

. Type II: The civilization is capable of using the entire
energy output of its star, or about 1026 watts. This would be
possible through a theoretical technology called a Dyson
sphere that would completely envelop a star to capture all its
energy. (Such a sphere in the solar system would have a
surface area about 600 million times greater than Earth’s
surface area.) The civilization would also be able
to transmit information across a galaxy.

. Type III: The civilization is capable of using the entire
energy resource of its galaxy, or about 103¢ watts. Such a
civilization would be able to transmit information between
galaxies.

Tabby's Star

The existence of a Type Il civilization was speculated when a star
called Tabby’s Star (for American astronomer Tabetha Boyajian,
who studied it), about 1,480 light-years from Earth, was seen
dimming and brightening in an irregular fashion. One theory
suggested that an alien civilization was in the process

of building a Dyson sphere around Tabby's Star, blocking it from
view. However, the star dims more in blue light than in red light—
a pattern that is inconsistent with a Dyson sphere, which would

likely dim the star equally at all wavelengths.

The type of civilization can be determined using the equation:K, =
log0(P/10%) / 10where K}, is the type of civilization and P is the
nonzero power in watts. For P = 109, 1016, and so on, the

equation yields whole numbers 0, 1, and so on.
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Variations of the scale

Astronomer Carl Sagan believed that the Kardashev scale was too
spread out and that the gaps between the three levels were so
large that a finer gradation was needed. He thus proposed decimal
additions to the scale, defining a Type 1.1 civilization as one with
access to 107 watts, a Type 2.4 with access to 103° watts, and so
on. He defined human civilization as a Type 0.7 using this scale.

Sagan also attempted to redefine the scale based on civilizations’
level of information mastery, with more advanced civilizations
having access to more information. Sagan’s modified scale used
the alphabet for classification, with a Type A civilization having
access to 100 total bits of information. The scale increases by one
letter with every increase by a factor of 10 in the amount of
information. Sagan estimated Earth in 1973 as having about

1013 bits of information, which he combined with the Kardashev
scale to designate Earth as 0.7H. He guessed that first contact
would be with a 1.5J or 1.8K civilization and that a galactic
civilization of a million worlds, each with a thousand times the
information of Earth, would be a Q civilization. However, in 2024
the estimated amount of data on Earth was 149 zettabytes, or
about 1024 bits, making Earth an S civilization.

Further studies established Earth at a level of 0.676 on the
Kardashev scale in 1965, rising to 0.728 in 2020. Assuming a
linear increase in global energy consumption of 2.3 percent per
year, Earth would become a Type I civilization in 2347. More
advanced methods have estimated Earth at 0.7276 in 2023, rising
to 0.7449 in 2060, and potentially taking millennia to reach 1.0
(Type I), unless new energy technology emerges.

Other extensions to the scale have recommended a Type 0 rating
for preindustrial civilizations and Types IV and V for civilizations
capable of harnessing the energy of an entire universe and

a multiverse, respectively.
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The Kardashev scale has been criticized for its assumption that
advanced civilizations would expand beyond their home planet
and star. English cosmologist John D. Barrow argued that
technological prowess would instead focus on increasingly smaller
scales. He defined the Barrow scale, which has seven types of
civilizations. These civilizations range from Type I-minus, where a
civilization can manipulate objects similar in size to its own
species, to Type VI-minus, where it can manipulate elementary
particles such as quarks and leptons, and eventually to Type
Omega-minus, where it can manipulate the basic structure

of space-time.

The Kardashev scale has also been criticized for the lack of
observable evidence for Type II and Type III civilizations. It has
been speculated that interstellar expansion within a galaxy would
be impossible, as not all planets would be equally hospitable, thus
preventing a civilization from ever reaching Type III. Additionally,
with the growing interest in sustainable energy, the Kardashev
scale has been criticized for its focus on infinite growth as a
measure of progress.

Let your willpower be defined by purity
of heart and intention

Willpower goes by many names: drive, determination, self-
discipline, self-control, resolve. According to the American
Psychological Association (APA), “willpower is the ability to resist
short-term temptations in order to meet long-term goals.” Thus,
willpower refers to the ability to resist short-term gratification in
pursuit of long-term goals or objectives. It is correlated with
positive life outcomes such as better grades, higher self-esteem,
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lower substance abuse rates, greater financial security, and
improved physical and mental health.

Understanding willpower is essential to recognizing why we
behave as we do and how we develop our resilience. This is
because willpower can be compared to a muscle that becomes
fatigued with overuse. Studies show that repeatedly resisting
temptation drains your ability to withstand future enticements.
The effects of willpower depletion may be mitigated by positive
moods, beliefs, and attitudes. With the right motivation, you may
be able to persevere even when your willpower strength has been
depleted. Just as muscles are strengthened by regular exercise,
regularly exerting self-control may improve willpower strength
over time. And if willpower is a limited resource, we must use it
wisely to achieve long-term goals (American Psychological
Association, 2012).

Willpower is the force by which we control and manage our
thoughts, impulses and emotions and which helps us persevere
with difficult tasks. It is like a kind of moral muscle which can get
tired if you overuse it. You can build up your self-control by
exercising it regularly in small ways. Also learn to recognize signs
that your willpower may be waning. Avoid crash diet. Refuse to do
too much at once. Establish good habits and routines that will
take the strain off your willpower. Learn how to draw up an
effective to-do list.

Willpower and healthy behaviors
Willpower is what helps you choose to ignore any cravings you
come face-to-face with to instead stick to your intentions. Limited
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willpower is often cited as a primary roadblock to maintaining a
healthy weight. It was found that children with better self-control
were less likely to become overweight as they transitioned to
adolescence, thanks to their ability to control impulses and delay
gratification. It's clear that willpower is a necessary component of
healthy eating. Some experts believe that stressing self-control
and personal choice stigmatizes people—and is unlikely to
motivate them to lose weight. Still, both willpower and the
environment play a role in food-related choices.

Better understanding of both elements will improve options for
individuals and health practitioners wrestling with obesity.
Willpower plays a role in other healthy lifestyle choices as well,
including the use and abuse of tobacco, alcohol, and illicit drugs.
Developing good self-control as children may prevent substance
abuse problems in teenagers and adults. Unsurprisingly, willpower
also appears to be important in curbing alcohol use. Thus,
understanding the role of willpower is likely to be important for
developing effective treatments for addiction and in helping
guide people toward making healthy choices, such as eating well,
exercising, and avoiding illicit substances.

Willpower, poverty, and financial decision-making

Whether you're lured by new shoes or a new car, the temptation
to buy is an all-too-familiar test of will. Financial decision-making
may be even more challenging for people living in poverty. Poor
hoppers, are likely to experience a greater depletion of their
willpower as they face repeated, difficult financial decisions. Thus,
people at the low end of the socioeconomic spectrum may be
particularly vulnerable to a breakdown of their willpower
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resources. It's not that the poor have less willpower than the rich;
rather, for people living in poverty, every decision—even whether
to buy soap—requires self-control, and dips into their limited pool
of willpower.

Strengthening self-control

The American Psychological Association (APA) describes willpower
as your ability to carry out your intentions with self-control. If
willpower is truly a limited resource, as the research suggests,
what can be done to conserve it? Avoiding temptation is one
effective tactic for maintaining self-control. The “out of sight, out
of mind” principle applies to adults, too. Another helpful tactic for
improving self-control is a technique that psychologists call an
“implementation intention.” Usually, these intentions take the
form of “if-then” statements that help people plan for situations
that are likely to foil their resolve. Having a plan in place ahead of
time may allow you to make decisions in the moment without
having to draw on your willpower.

People appear to hold some willpower in reserve, conserved for
future demands. The right motivation allows us to tap into those
reserves, allowing us to persevere even when our self-control
strength has been run down. High motivation might help
overcome weakened willpower—at least to a point. Regularly
exerting self-control may improve willpower strength. Flexing your
willpower muscles can strengthen self-control over time. Eating
regularly to maintain blood-sugar levels in the brain may help
refuel run-down willpower stores. Dieters, who are aiming to
maintain willpower while cutting calories, might do better eating
frequent small meals rather than skipping breakfast or lunch.
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Being depleted in one area can reduce willpower in other spheres,
so it makes more sense to focus on a single goal at a time. In
other words, don't try to quit smoking, adopt a healthy diet, and
start a new exercise plan at the same time. Taking goals one by
one is a better approach. Once a good habit is in place, you'll no
longer need to draw on your willpower to maintain the behavior.
Eventually healthy habits will become routine, and won't require
making decisions at all. With clear goals, good self-monitoring,
and a little practice, you can train your willpower to stay strong in
the face of temptation.

Scientists discover huge ‘interstellar
tunnel’ connecting Solar System to

distant stars

Scientists have unearthed an "interstellar tunnel” linking our Solar
System to far-off stars, suggesting it could be part of a vast
network of cosmic tunnels akin to a gigantic subway system.

The question now is whether these tunnels could be harnessed for
space travel. This groundbreaking discovery was made by
researchers at Germany's Max Planck Institute who identified two
such tunnels spanning immense distances in space.

Using the eROSITA X-ray telescope - a satellite launched in 2019 -
they collected thousands of sky measurements.

The data unveiled that our Sun sits in the center of a low-density
bubble, 300 light-years wide, from which these massive interstellar
tunnels extend tunnel reaches out through the chilly expanses of
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space towards the constellation Centaurus, located 13 million
light-years away from Earth.

Centaurus is renowned for its active galactic nucleus, which
includes a supermassive black hole spewing powerful jets of gas
and particles. The second tunnel connects our Solar System with
the constellation Canis Major, situated 3,900 light-years away.

Experts estimate that reaching this destination would take a
staggering 749,000,000 years. Researchers speculate that these
two channels might be part of a larger branching system running
between star-forming regions.

For quite some time, experts have been aware that our Solar
System resides in an unusual pocket of less-dense space known as
the Local Hot Bubble.

The area is thought to be a 'supernovae graveyard' hollowed out
by the detonations of collapsing stars 10 to 20 million years ago.
When stars exhaust all their fuel they implode and generate
sufficient pressure to detonate into supernovae.

The explosions create a shockwave of scorching plasma that
drives gas and dust along with it, leaving behind a heated, low-
density void.

The area was initially suggested to account for readings of 'soft X-
rays' - photons carrying minimal amounts of energy. Since the
soft X-rays cannot journey very far through space without being
absorbed, the fact scientists can detect them indicates there could
be an X-ray-emitting plasma that has cleared everything else from
its path.
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By taking readings from eROSITA - 930,000 miles away - scientists
have been able to measure these extremely faint traces of
radiation without the interference of Earth's atmosphere.

These were merged with readings from the German ROSAT X-ray
telescope, launched in 1990, to create the clearest X-ray map of
the universe ever produced.

But after splitting the Milky Way into 2,000 separate areas
researchers discovered the Galactic North was notably cooler than
the Galactic South. That indicates the Local Hot Bubble is
expanding away from the Galactic Disc, moving in the direction of
minimal resistance.

Co-author Dr Michael Freyberg, of the Max Planck Institute, says:
"This is not surprising as was already found by the ROSAT survey.

"What we didn't know was the existence of an interstellar tunnel
towards Centaurus which carves a gap in the cooler interstellar
medium." This discovery is on top of a more accurate
measurement of the already known interstellar tunnel leading
towards Canis Major. This tunnel is believed to extend from the
local hot bubble to the Gum Nebula, 1,500 light-years away from
Earth.

In their study, published in the journal Astronomy and
Astrophysics, the scientists suggested their findings indicate the
‘possibility of a widespread tunnel network connecting regions'.

The interstellar network is sustained by the explosive life cycles of
stars that generate powerful solar winds. Past research has
demonstrated that the supernova shockwave that formed the
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Local Hot Bubble gathered gas and debris at its edge, creating
conditions for new stars to emerge.

These new stars then emit jets of hot gases and radiation which
expand until they encounter other star-forming bubbles.

This phenomenon, known as 'stellar feedback’, is thought to
sweep across the Milky Way, shaping the structure of the galaxy
as it progresses.

Scientists said the study provides clues about the origins of the
Solar System. They theorize that the Sun did not originate within
the Local Hot Bubble but entered it by chance relatively recently -
a 'few million years ago' compared to its age of 4.6 billion years

Is Your Mind Wired Differently? Traits of A
Complex Thinker

The most complex thinkers often share these rare traits.

Have you ever sat quietly in a room full of people, your mind buzzing
with a never-ending swarm of thoughts and ideas while everyone
else chatters away? This might seem a bit strange to those who
prefer straightforward thinking, but the truth is, that complex
thinkers have a different way of processing and interpreting their
surroundings.

Complex thinkers are typically characterized by relentless curiosity.
They are not content with simply accepting things at face value.
They probe deeper to understand the underlying mechanics and
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principles. If you often feel like your mind is wired differently, there
are sure signs to look out for.

Here are the traits of a complex thinker:

They can explore worlds with their minds

Take a walk through a beautiful, calming environment in your mind’s
eye, whether areal place or fictional. Allow that world to reveal itself
to you gradually as you move through it. Imagine you’re Neo,
plugged in and creating your sensory environment inside the Matrix.

Perhaps you’re flying through it like Superman, seeing mountains,
lakes, weird creatures, and jungles reveal themselves through the
mists. This is not a natural thing to do. You will likely have an urge to
quit and pull out your phone. Don’t do this. Stay in this world for a
good ten minutes or more.

You might view this as a waste of time — as far too great a luxury —
when you ‘should’ be busy doing other things. | can assure you, that
doing this regularly will soothe your mind and expand your
imagination in subtly powerful ways.

Maybe you’re walking around a pristine island in the middle of
nowhere, and you come across an array of weird and wonderful
plants and animals. You can smell sea salt, feel the wind on your
face, and hear coconuts falling.

You might be walking through a bizarre abandoned metropolis full of
colored, glowing bouncing balls. Allow these worlds to unfold
slowly, rather than jumping from one to the next too quickly.

You can be as imaginative as you like. You’re performing your
inception on yourself here. How far can you go? Immerse yourself
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as far as you can go. You’ll notice time moving quickly with this
exercise.

Benefits: Improved focus, creativity, and imaginative skill; calming.

Their mind's eye can see their future

Visualize things you want in your life, whether it’s holding your
published novel, living in a dream house, or looking and feeling
confident in environments that would otherwise make you anxious.
Use this time to delight in selfishness.

Again, make this as sensory as possible. Immerse yourself in the
experience and truly feel what it would be like to touch, and be a
part of, these winning realities. Fill your body with exciting
sensations and emotions.

These will carry over into your day, and the more you do this and
associate these feelings with these images, the more you will
subconsciously act to bring them into your life for real. The more
you reinforce these visions in your mind with you in a successful
context, the more your self-image will improve.

This exercise is all about reinforcing belief: if you cannot see
yourself with the things you want in life, and feeling and behaving
like the person you want to be, you will not believe in it, and you will
struggle to make it a reality.

Benefits: Bring more rewards and fulfillment into your life; mood
improvement; visualization and imaginative skill development;
improved self-esteem and optimism.

23


https://www.yourtango.com/self/ways-improve-brain-health-focus
https://www.yourtango.com/self/if-you-do-these-things-exude-type-confidence-people-like-most
https://www.yourtango.com/self/if-you-do-these-things-exude-type-confidence-people-like-most
https://www.yourtango.com/self/mind-tricks-improve-mood-according-psychology
https://www.yourtango.com/self/mind-tricks-improve-mood-according-psychology

They don't rely solely on the digital world

Visualize one object at a time, either in your head or you can gaze at
single real objects around you. This one can be challenging, but it
can be great practice for artists and anyone who has incorporated
too much digital into their lives.

When you relax into it, you will find this a richly satisfying
experience. | certainly do. The game is now to make that object
tactile and real in your mind. You are transplanting or designing an
object into your brain, as a physical object, extrapolating into all
senses.

Imagine what it feels like to touch it, to draw it with a pencil, to mold
that object. What’s inside it? What do its innards feel like? What
does it look like at the microscopic; the atomic level?

Benefits: Creative skills and improved spatial awareness and third-
dimensional construction in space. Singularity of focus. Good for
anxiety reduction, rewiring, and refocusing the unraveled social
media mind.

You Constantly Seek New Information

Your curiosity is insatiable, and you’re always eager to learn
something new. This thirst for knowledge isn’t about impressing
others—it’s just the way your brain is wired. A study by Dr. Scott
Barry Kaufman, a psychologist known for his work on intelligence
and creativity, found that curious people are often more open-
minded and less judgmental. You might find yourself reading up on
random topics or listening to podcasts about subjects you’d never
before considered. It’s not just about gathering facts but about
building a richer understanding of the world around you.
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Even in conversations, you’re the one asking the probing questions,
eager to delve deeper. You love hearing different perspectives and
can often be found engaging in discussions about complex topics.
It’s not uncommon for you to connect seemingly unrelated ideas,
weaving them into a broader understanding. Your brain is always in
exploration mode, looking for the next piece of the puzzle. This
never-ending quest for knowledge keeps your mind sharp and your
worldview ever-expanding.

You See Patterns Where Others See
Randomness

You have a knack for identifying patterns and connections that
others might overlook. Whether it’s in data, behavior, or even
nature, your mind naturally organizes information into coherent
systems. This ability allows you to anticipate outcomes and make
informed predictions. While others might get lost in the details, you
step back and see the bigger picture. This talent makes problem-
solving easier for you because you can identify the root cause
among the chaos.

Your pattern recognition skills often make you a go-to person when
something needs figuring out. People may come to you for advice
because they trust your ability to see what they can’t. This doesn’t
mean you’re all-knowing, but your brain is tuned to make sense of
complexity. You’re not fazed by complexity; rather, you’re energized
by it. Your world isn’t just a collection of unrelated events but a
tapestry of interconnected phenomena.

You Overthink Almost Everything

Your brain has a tendency to spin thoughts around multiple times,
examining every angle. This habit of overthinking isn’t necessarily a
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bad thing; it can lead to more thorough decision-making and
enhanced problem-solving skills. Dr. Susan Nolen-Hoeksema, a
Yale psychologist, found that while overthinking can sometimes
contribute to stress, it often results in deeper insights and
understanding. You might replay conversations in your head or
consider countless scenarios before making a decision. In doing so,
you explore the nuances of each situation, ensuring you’ve
considered all possible outcomes.

This level of thinking requires time and can sometimes be
exhausting. However, it also means you’re less likely to make
impulsive decisions that you might regret later. Your consideration
of all angles might seem excessive to some, but it provides you with
a comprehensive view of any issue. This habit turns you into a
meticulous planner, someone who weighs all options before
proceeding. And while it can be taxing, it ultimately enriches your
understanding of the world.

You Appreciate Paradoxes

While many people shy away from contradictions, you find them
fascinating. Paradoxes don’t confuse you; they intrigue you and
challenge your thinking. You’re comfortable with the idea that two
seemingly opposing truths can coexist. This mindset helps you to
embrace complexity rather than shy away from it. For you,
contradictions are opportunities for deeper understanding and
exploration.

This ability to accept paradoxes makes you more adaptable to
change. You understand that the world isn’t black and white and are
comfortable navigating the gray areas. This adaptability allows you
to find creative solutions to complex problems. While others might
be stuck trying to resolve contradictions, you welcome them as a
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natural part of life. This open-mindedness often leads to innovative
thinking and a more nuanced perspective on life’s challenges.

You Value Deep Conversations

Small talk can feel tedious to you because you’re genuinely
interested in meaningful dialogue. You thrive on discussions that
challenge your thinking and offer new insights. According to a study
by Matthias Mehl, a psychologist at the University of Arizona, people
who engage in deeper conversations tend to report higher levels of
happiness. You find yourself gravitating towards people who
stimulate your mind and push you to think differently. Casual
chitchat might bore you, but a conversation that makes you
question your beliefs is invigorating.

This preference for depth over breadth isn’t about showing off
intelligence; it’s about a genuine desire to connect. You’re curious
about what makes people tick and enjoy exploring the complexities
of human nature. In a deep conversation, you’re not just exchanging
words but ideas, emotions, and experiences. This connection is
fulfilling and helps you build meaningful relationships. For you,
conversations are not just about passing time but about expanding
horizons.

You Embrace Uncertainty

While many people crave certainty, you find comfort in ambiguity.
You understand that not everything can be known or predicted, and
you’re okay with that. This acceptance of uncertainty allows you to
navigate life with a sense of peace. You recognize that life’s
unpredictability is what makes it interesting and full of opportunities
for growth. Instead of fearing the unknown, you see it as an
adventure to be embraced.
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This mindset makes you more resilient when facing challenges. It
allows you to pivot and adapt when things don’t go as planned,
maintaining your equilibrium. You don’t need all the answers to
move forward; instead, you trust in the process and your ability to
figure things out as you go. This adaptability is a strength, allowing
you to thrive in dynamic and changing environments. While others
might be paralyzed by uncertainty, you keep moving forward, open
to whatever comes your way.

You Have A Strong Sense of Empathy

Your ability to understand and share the feelings of others is one of
your most defining traits. According to research by Dr. Daniel
Goleman, a psychologist who studied emotional intelligence,
empathy is a key component of emotional and social intelligence.
You’re not just aware of others’ emotions; you feel them deeply.
This sensitivity allows you to connect with people on a profound
level, making you a trusted confidant. Your friends might say you
have a knack for knowing what they need, often before they do.

This heightened empathy allows you to communicate effectively
and build strong relationships. You’re attentive to non-verbal cues
and can often sense what’s left unsaid. Your empathetic nature
means you approach situations with a compassionate mindset,
offering support where it’s needed most. This makes you not only a
great friend but also an effective leader. Your ability to empathize
gives you a unique perspective, allowing you to understand
situations from multiple viewpoints.

You Are Highly Introspective

You spend a lot of time reflecting on your thoughts and emotions,
trying to understand yourself better. This introspection helps you
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identify your strengths and weaknesses, and it fuels your personal
growth. You might keep a journal to track your thoughts or meditate
to gain clarity. This self-awareness allows you to navigate life with a
clearer mind and a more grounded sense of self. While others might
avoid looking inward, you find it to be one of your greatest tools.

Introspection doesn’t mean you’re self-absorbed; rather, you’re
self-aware. You understand that knowing yourself is key to
understanding others and the world around you. This level of
reflection helps you learn from past experiences and avoid
repeating mistakes. It also makes you more in tune with your
emotions, allowing you to manage them effectively. Your
introspective nature is a source of strength, helping you to live a
more intentional and fulfilling life.

You Enjoy Solitude

While social interactions are important, you find solace in your own
company. Solitude is not about being lonely; it’s about having time
to recharge and reflect. This time alone allows you to process your
thoughts and ideas without distraction. You might go for long walks,
spend time reading, or simply sit in silence. Whatever it looks like to
you, solitude is an essential part of your life.

This appreciation for alone time doesn’t mean you dislike being
around others; it simply means you value balance. You understand
the importance of recharging your mental and emotional batteries.
This alone time often leads to bursts of creativity and new insights.
It gives you the space to think deeply and connect with your
innermost thoughts. While some might feel uneasy in solitude, you
find it to be a source of peace and inspiration.
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You Are Often Misunderstood

Your complex thought processes can sometimes make it hard for
others to understand you. They might see you as overanalyzing or
overthinking situations, not realizing it’s just your way of processing
information. You might find that your ideas are too nuanced for
simple explanations, which can lead to misunderstandings. This
doesn’t deter you, though; you’re patient and willing to explain your
thought processes when necessary. You understand that clear
communication takes time and effort.

Being misunderstood doesn’t bother you as much as it used to.
You’ve come to accept that not everyone will see things the way you
do, and that’s okay. You’ve learned to value your unique
perspective, even if it means standing apart from the crowd. This
acceptance allows you to remain true to yourself, even in the face of
misunderstanding. It’s not about being right; it’s about being
authentic to who you are.

You Have A Vivid Imagination

Your imagination is a playground where ideas come to life,
unrestricted by reality. You often find yourself daydreaming or
visualizing scenarios that others might dismiss as improbable. This
imagination fuels your creativity and can lead to innovative ideas
and solutions. You see possibilities where others see limits, and
this visionary thinking often sets you apart. Your mind is an endless
source of inspiration, always churning with new concepts and
ideas.

This vivid imagination isn’t just about fantasy; it’s a tool for problem-
solving and creative thinking. You can visualize outcomes and
potential paths, allowing you to strategize effectively. Your
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imaginative prowess means you’re rarely bored, as your mind is
constantly engaged. This creativity extends beyond work or hobbies;
it’s a part of how you view the world. While some might see it as
impractical, you understand the power of imagination to change
reality.

You Are Resilient

Life’s challenges don’t easily deter you; instead, they energize you
to find solutions. Your ability to adapt and overcome is a testament
to your resilient nature. You understand that setbacks are a natural
part of life, and you approach them with a problem-solving mindset.
Each challenge is an opportunity to learn and grow, not a reason to
give up. This resilience allows you to navigate life’s ups and downs
with grace and determination.

Your resilience is not just about bouncing back; it’s about bouncing
forward. You take lessons from each experience, using them to
forge a stronger path ahead. This strength of character means
you’re not easily discouraged by failure or adversity. Instead of
seeing obstacles, you see opportunities for growth and
transformation. Your resilience gives you the confidence to pursue
your goals, knowing you have the strength to overcome any barriers
that come your way.

Groundbreaking study finds that people
think in many dimensions at the same
time

Scientists have long believed that the brain’s primary goal in

visual perception is to recognize and categorize objects. This view
has shaped decades of research into how we process the world
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around us. But new findings are challenging this perspective,
suggesting that object recognition involves far more complexity
than previously understood.

A recent study conducted by researchers from the Max Planck
Institute for Human Cognitive and Brain Sciences, the Justus
Liebig University in Germany, and the National Institutes of Health
in the United States reveals that brain activity during object
recognition is shaped by a variety of behaviorally significant
factors, not just categorization.

Traditionally, the brain's visual system was thought to function by
deconstructing objects into basic features—such as color, shape,
and texture—and then piecing these elements back together to
identify and categorize them. This step-by-step process has been
central to our understanding of visual perception, but the new
research suggests it is only part of the story. According to this
view, the ultimate aim is to assign an object to a specific category,
like recognizing that a dog is an animal. However, Martin Hebart,
a group leader at the Max Planck Institute and professor at Justus
Liebig University, explains that their findings challenge this idea.

He states, "Our results have shown that recognition and
categorization are important goals of our vision, but by no means
the only ones." Hebart adds that behaviorally relevant signals are
found at all stages of visual processing, and these signals extend
beyond mere recognition. The researchers used a computational
model to explore the way objects are represented in the brain.
They identified 66 different dimensions based on behavioral data
gathered from more than 12,000 participants. These dimensions
do more than just help categorize an object as, for example, a dog
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or an animal. They also explain various attributes like color, shape,
and the typicality of an object—such as how typical a dog is as a
representative of the animal category.
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First author Oliver Contier describes the results: "When the
participants saw a rocket, for example, we were able to measure
from the brain activity that their visual system not only recognized
that it was a rocket or that a rocket is a vehicle, but also that it is
grey and elongated, has to do with fire, can fly, or sparkles."

9,840 trials
9,840 trials

66 dimensions

Voxels 66 dimensions Voxels

This demonstrates that the brain does not only recognize and
categorize objects; instead, it processes a wide array of
characteristics, engaging all perceptual processing stages.

This richer, multidimensional approach to understanding visual
perception offers insights into how people make sense of what
they see. Martin Hebart explains that their work reveals a
"multidimensional framework that is consistent with the rich and
diverse behavioral relevance of objects."
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Unlike a focus purely on categorization, this approach better
captures the broad spectrum of human behavior and the
complexity of interacting with the visual world. By considering
multiple dimensions, the study shows how perception is not just
about knowing "what" something is, but understanding a broader
array of attributes that give it meaning in a variety of contexts.

Ultimately, this new perspective on vision can help explain human
behavior more effectively than the traditional categorization-
focused view. Whether recognizing an object, understanding its
properties, or predicting how it might interact with its
surroundings, the human visual system is far more dynamic than
previously thought. The findings underline the importance of
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behaviorally relevant features, which include not just the identity
of objects but also qualities like form, function, and context.
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This approach provides a clearer understanding of how people
navigate the visual complexities of everyday life. Instead of the
brain working purely to sort objects into categories, each visual
experience involves interpreting numerous dimensions
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simultaneously. This insight offers a more complete picture of
how perception works, shedding light on how individuals
perceive, interpret, and respond to their environment.

Scientists find evidence of parallel

universes

Recent discoveries have reignited excitement and curiosity in the
scientific community, suggesting the possible existence of parallel
universes. Scientists are delving into evidence and theories
surrounding these findings, which could have profound
implications for our understanding of reality.

The Concept of Parallel Universes

To understand the concept of parallel universes, we must first
explore its historical background. The idea of a multiverse has
intrigued philosophers and scientists for centuries. Its roots can be
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traced back to ancient Greek philosophers, but it gained
significant traction in the 20th century with the advent of
quantum mechanics. Physicist Hugh Everett Il was one of the first
to propose the Many-Worlds Interpretation in the 1950s. This
theory suggests that every quantum event spawns a new universe,
each representing different possible outcomes.

Several scientific theories propose the existence of parallel
universes. Besides the Many-Worlds Interpretation, String Theory
posits the existence of multiple dimensions, some of which might
host parallel worlds. Popular culture has also embraced the
concept, with literature and media frequently portraying parallel
universes. From Lewis Carroll's “Through the Looking-Glass” to
contemporary sci-fi films like “Interstellar,” these portrayals have
significantly influenced public perception, making the idea of
multiple universes a familiar and intriguing notion.

Recent Discoveries and Evidence

One of the most intriguing developments in the search for parallel
universes comes from NASA's research in Antarctica. Scientists
working with the Antarctic Impulsive Transient Antenna (ANITA)
detected unusual particle behavior that some interpret as
evidence of a universe where time flows backward. These findings
have sparked considerable debate, with some researchers
suggesting they may point to a parallel universe.

The study of the Cosmic Microwave Background (CMB) radiation,
a relic from the Big Bang, offers another potential clue.
Researchers have observed anomalies in the CMB that some
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interpret as evidence of interactions between our universe and
others. Additionally, quantum mechanics continues to intrigue
scientists, with experiments involving particle behavior hinting at
the possibility of multiple realities. These findings, while not
definitive, add weight to the hypothesis of parallel universes.

Scientific Skepticism and Criticism

Despite the excitement surrounding these discoveries, the
scientific community remains cautious. Skeptics raise concerns
about the methodologies used in detecting evidence for parallel
universes. Critics argue that the data can often be explained by
known physical phenomena or experimental errors. The
interpretation of data suggesting parallel worlds is fraught with
challenges, as scientists must distinguish between genuine
anomalies and artifacts of measurement.

The role of peer review is crucial in validating or debunking claims
about parallel universes. Researchers must rigorously scrutinize
new findings, ensuring that they withstand the test of scientific
inquiry. As the search for parallel universes continues, the
scientific method remains the best tool for separating fact from
fiction, ensuring that only well-substantiated evidence is
considered credible.

Implications of Parallel Universes

If parallel universes are confirmed, the philosophical
implications would be profound. The existence of multiple realities
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could challenge our understanding of concepts like fate and free
will, suggesting that every possible outcome of every decision we
make is realized in some universe. This idea raises questions about
the nature of reality and our place within it.

The confirmation of parallel universes could also revolutionize our
understanding of fundamental physics. It would prompt a
reevaluation of established theories and potentially lead to the
development of new models that incorporate the multiverse. In
terms of technological advancements, understanding and
accessing parallel universes could open up possibilities we can
scarcely imagine, from new forms of communication to
revolutionary energy sources.

The search for parallel universes is a rapidly evolving field, with
ongoing experiments designed to explore the multiverse
hypothesis. Projects like the Large Hadron Collider and future
space telescopes aim to gather data that could provide further
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insights into the nature of our universe and its potential
counterparts. As technology advances, so too does our ability to
probe the mysteries of the multiverse.

Collaboration across disciplines is vital in advancing multiverse
research. Physicists, cosmologists, philosophers, and other experts
must work together to unravel the complexities of parallel
universes. Public engagement is also crucial, as interest and
education can support and drive future discoveries. By fostering a
greater understanding of these concepts, society can better
appreciate the significance of scientific advancements in this
intriguing field.

Looking Back

With a little bit of money, I'll get gone and I won't be found
With a little bit of luck, I'll find a place where I can stay forever
If I get a little money, I'll get gone and I won't be found
I don't want nothin' but a lonesome quiet place where I can think

Spent my whole life looking back and wondering who I was
Something changed the day you left and I'll never know just what
Spent my whole life looking up and wondering who I am
Something tells me you and I will never meet again

Had a few good years out on my own, but it didn't last long
Had a couple good friends, we used to pass the lonely days together
Made a little bit of money and I got stoned and I let it all go
All T want is a noisy crowded place where I can drink

Spent my whole life looking back and wondering who 1 was
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Something changed the day you left and I'll never know just what
Spent my whole life looking up and wondering who I am
Something tells me you and I will never meet again

I'm gonna see if I can live outside the lines of my body and mind
I'm gonna see if | can find time to sit and wonder why forever
If I need a little money, I'll sell my soul though it isn't worth much
Maybe I can pay my cosmic debt before I turn to dust

Spent my whole life looking back and wondering who 1 was
Something changed the day you left and I'll never know just what
Spent my whole life looking up and wondering who I am
Something tells me you and I will never meet again

Is There One Big Mind Behind
Everything? Weird Ideas from Science
About Consciousness

Your brain might be more like a radio than a generator.

“My brain is only a receiver, in the Universe there
is a core from which we obtain knowledge,
strength and inspiration. | have not penetrated into

the secrets of this core, but | know that it exists.”

Nikola Tesla

Most of us assume our brains create consciousness, but what if
they actually just tune into it? Some scientists and philosophers
think your brain works more like a radio receiver, pulling in
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consciousness from some larger field or source, suggests board
certified anesthesiologist Christopher Voss, MD in a video on the
theory. That would mean your awareness doesn’t originate in your
neurons—it’s picked up, like a signal. It's a theory that's been
floating around since the early 20th century but is gaining new
attention as brain science hits a wall in explaining exactly how
thoughts arise. If this idea is true, your consciousness might not
be limited to your physical brain, and that opens up some
seriously trippy possibilities.

Things like intuition, telepathy, or even near-death experiences
start to make a little more sense under this model. It also raises
questions about what happens after death—if the brain stops
receiving, does the signal still exist? That's a mind-bender. This
doesn’t mean science is embracing mysticism, but it does mean
we may need to rethink the boundaries of what consciousness
actually is. Maybe it's not inside us. Maybe we're inside it.
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The universe might be one giant mind thinking itself into
being.

This idea, often called panpsychism, flips everything we think we
know about consciousness. Instead of humans being the only
truly conscious things in the universe, this theory

says everything has some level of awareness—from electrons to
galaxies. The big idea is that consciousness isn't something special
that evolved in brains—it's a fundamental feature of reality

itself, theorizes neuroscientist Christof Koch in an article for Wired.
Think of it like gravity or time—always there, always active, just in
different forms.

Some physicists and philosophers believe this is the only way to
explain how inanimate matter somehow gives rise to thought and
feeling. If even a tiny bit of consciousness exists at the particle
level, then complex minds like ours might just be the universe
becoming more self-aware. Wild, right? It means you're not
separate from the cosmos—you're a node in a giant system that
might be aware of itself. Even your everyday thoughts could be
echoes of something much larger thinking through you. It's not a
fringe idea anymore; it's popping up in serious academic debates.
Maybe the universe isn't a machine—it's a mind.
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Reality might only exist because something is observing it.

Quantum physics has a strange little secret: particles behave
differently when they're being watched. In experiments, subatomic
particles like electrons don’'t seem to “choose” a definite state
until someone observes them. Before that, they exist in a haze of
probabilities—kind of like a coin spinning in mid-air. But once you
measure or observe them, it's like the universe makes a decision.
This has led to a bizarre question: does consciousness

actually create reality? Are we collapsing possibilities into facts
just by paying attention? Some interpretations of quantum theory
suggest the universe depends on observers to solidify itself into
something real, says Eric Cavalcanti writing for Space.com. If no
one’'s looking, does it all just stay fuzzy and undefined?
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That would mean your awareness doesn't just reflect the world—it
might shape it. It's like reality is waiting for you to show up before
it decides what it is. It's a deeply unsettling idea with serious
implications. You're not just in the world—you're participating in
making it real. Consciousness, in this view, isn't just along for the
ride. It's in the driver's seat.

Time might be an illusion created by consciousness.

We experience life in a steady stream—past, present, future—but
some physicists argue time isn’t actually flowing. Instead, all
moments may exist simultaneously, and our consciousness

just moves through them like a needle on a record. This theory,
often called the “block universe” model, suggests that time is a
mental construct rather than a physical feature of the universe.

45



Your brain creates the illusion of movement to help you make
sense of events, but everything that's ever happened—or will
happen—already exists. This messes with our understanding of
cause and effect, not to mention free will.

If your consciousness is just gliding across moments that are
already “there,” what does that say about choice? Some scientists
believe your mind acts like a projector, lighting up one frame at a
time in a vast cosmic reel. The deeper question becomes: who or
what designed that reel? Viewing time as a perception, not a fact,
might explain why meditation, psychedelics, or trauma can warp
our sense of it. Maybe time doesn't pass. Maybe we do.

Your sense of self could be one big illusion.

Most people feel like there’s a “me” behind their thoughts—some
fixed identity running the show. But neuroscience suggests that
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this sense of self might be a mental construction, not an actual
thing. When researchers study the brain closely, they can't find a
central control hub—just a bunch of processes working together.
Memory, emotion, attention, and perception all play roles, but
there's no “captain” at the helm. Your brain creates a narrative out
of your experiences, then convinces you it's a single, stable self.
This illusion helps us navigate the world, but it's not necessarily
real in the way we think it is.

Some scientists say consciousness is more like a conversation
happening between brain regions than a unified voice. Meditation
traditions have been saying this for centuries—now science is
catching up. If there's no real "you” inside your head, then who's
doing the thinking? That question has led researchers to explore
whether consciousness is something emergent—or something
already present, waiting to be noticed.
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Your mind might be the reason reality works the way it does.

Scientists have discovered that really tiny things, like particles that
make up atoms, act very strangely. They don't always behave the
same way every time. In fact, they seem to change depending on
whether someone is watching them. That's right—just looking at
them can make them act differently. Some scientists think this
might mean that consciousness, or the fact that we're aware and
paying attention, plays a role in how the world works. It's like the
universe waits for someone to notice it before deciding what to
do.

That's a pretty big deal because it means your mind might not just
be watching the world—it could be helping shape it. Some
researchers even wonder if consciousness is one of the basic parts
of the universe, like gravity or energy. It sounds strange, but it
might explain why tiny particles don't always follow the rules. Your
awareness could be more powerful than you think.
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Your thoughts might not be as private as you think.

We tend to think of our thoughts as personal, locked inside our
heads. But some researchers are exploring whether consciousness
could have a shared or collective element—something that
connects minds beneath the surface. It sounds like science fiction,
yet studies in fields like parapsychology and neurobiology keep
finding strange results. Synchronized brainwaves between people,
telepathic hunches, and even shared dream content have all been
documented in small, controversial studies. While mainstream
science is cautious, a few brave researchers suggest consciousness
might be a network—more like Wi-Fi than a closed computer.

If that's the case, your brain might be tapping into a mental “field”
that others also access. This doesn’t mean everyone's reading
your mind, but it does raise questions about intuition, empathy,
and group thinking. Perhaps certain thoughts aren't entirely
yours—they could be influenced by or connected to others
around you. That shifts how we view individuality and connection.
Consciousness might be personal, but never completely isolated.
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Your brain might work in a much stranger way than we
thought

Most people think the brain is like a really fast computer, but
some scientists have a new idea. They think the brain might work
more like a guantum computer, which means it could do lots of
things at once in ways we don't fully understand yet. A quantum
computer is super powerful because it doesn't just think in "yes”
or "no"—it can think in “maybe” too. That might help explain how
humans can be creative, solve hard problems, or get ideas out of
nowhere.

Some scientists believe tiny parts inside the brain might be doing
things that are so small and fast, they follow special rules of the
universe that even normal computers can’t copy. We can't prove it
yet, but if this idea is right, it would mean our thoughts come
from something way more advanced than we thought. Your brain
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might not just be smart—it might be using the weirdest science in
the universe to help you think.

Your dreams could be tuning you into alternate realities.

We usually think of dreams as random brain junk—fragments of
memory and emotion scrambled into strange stories. But what if
dreams are actually something deeper? Some scientists and
psychologists suggest that dreams could be tapping into parallel
versions of reality or alternate timelines.

In quantum theory, the multiverse isn't just a sci-fi fantasy—it's a
real possibility, with countless versions of you existing in countless
realities. So when you dream about places you've never been or
people you've never met, maybe it's not all just imagination.
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Maybe your consciousness is briefly syncing with another version
of you living a different experience. There’s no hard proof yet, but
it raises some serious questions about the nature of dreaming and
the limits of the mind. What if sleep isn't just rest—it's travel?
Lucid dreamers often report encounters and scenarios that

feel more real than waking life. If that's not evidence of
consciousness doing something weird, it's at least worth paying
attention to.
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Consciousness might exist without the brain at all.

This idea might sound the most out there, but it's taken seriously
by some scientists and philosophers. What if your brain isn’t

52



the source of consciousness—but just a temporary host? There
have been documented cases of people functioning with only a
fraction of normal brain tissue, yet still showing full awareness and
intelligence. Some interpret this as a sign that the brain doesn't
"produce” consciousness—it channels or filters it. Think of it like a
TV set: damaging the screen doesn't stop the broadcast; it just
distorts your ability to see it.

If that analogy holds, consciousness could be a non-local
phenomenon—something that exists beyond space and time and
uses the brain like an interface. Near-death experiences, out-of-
body sensations, and certain altered states all point to this
possibility. That doesn’t mean science is abandoning the brain—it
just means we might need a much bigger map to explain the
mind. Consciousness might be everywhere, just waiting for a place
to plug in.

The truth about time travel experiments in labs

Time travel has long been a subject of fascination in science
fiction, but recent scientific endeavors suggest that it might not
be as far-fetched as once thought. Researchers in laboratories
around the world are exploring the possibilities of time travel,
drawing on principles of physics and cutting-edge technology.
Scientific theories and practical challenges are at the forefront of
these groundbreaking experiments.
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Theoretical Foundations of Time Travel

General Relativity and its Implications

Albert Einstein’s theory of general relativity has provided us with a
revolutionary framework for understanding the fabric of the
universe. Unlike traditional concepts of time as a linear
progression, general relativity describes time as a flexible
dimension intertwined with space, forming the four-dimensional
construct known as spacetime. This theory allows for the
possibility that time could be bent or warped under certain
conditions, potentially creating pathways for time travel. Such
pathways might involve phenomena like wormholes, hypothetical
tunnels in spacetime that could connect distant points in both
space and time.
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While the mathematics of general relativity make such scenarios
plausible, the practical realities remain daunting. The energy
required to sustain a traversable wormhole, for example, is
beyond our current technological capabilities. Nonetheless, these
ideas continue to inspire researchers, offering a glimpse into the
profound implications of Einstein’s insights on our understanding
of time. For an in-depth exploration, this BBC article delves into
the physics behind these concepts.

Quantum Mechanics and Possibilities

Quantum mechanics, the branch of physics that deals with
subatomic particles, introduces a different set of possibilities for
time travel. Concepts like quantum entanglement, where particles
become interconnected in ways that defy classical physics,
suggest that the universe might be more interconnected than we
perceive. Some researchers speculate that these quantum
phenomena could be harnessed to achieve forms of time travel
on a microscopic scale.

Laboratory experiments exploring quantum time phenomena are
in their infancy, yet they offer intriguing glimpses into the
potential of these theories. A prominent example is the work
surrounding time crystals—structures that exhibit periodic
changes in their state over time without energy input, challenging
our conventional understanding of temporal symmetry. For
examples of current research efforts, the University of Maryland,
Baltimore County provides insights into the science behind these
phenomena.
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Current Time Travel Experiments

Key Laboratories and Research Projects

Leading laboratories across the globe are actively engaged in
exploring time travel possibilities. Among them are institutions
like the Large Hadron Collider at CERN, where scientists conduct
experiments that push the boundaries of particle physics.
Although these experiments do not directly involve time travel,
they explore conditions that could potentially reveal insights into
time manipulation.

Another notable project is the work being conducted at MIT,
where researchers are investigating the properties of exotic
materials and their interactions with spacetime. These studies aim
to understand how particles might behave under extreme
conditions that could mimic theoretical time travel scenarios.

The MIT research repository offers further details on these
cutting-edge projects.

Technological Challenges and Innovations

The journey to achieve time travel is fraught with technical
challenges. Creating stable wormholes, for instance, requires not
only immense energy but also a deeper understanding of exotic
matter, which remains largely theoretical. Researchers are also
exploring ways to manage quantum states effectively, a daunting
task given their inherent instability and sensitivity to external
influences.
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Innovative technologies and methodologies are being developed
to address these challenges. For example, advancements in
quantum computing are paving the way for more precise control
over quantum systems, potentially opening new avenues for time
manipulation. These technologies are still in developmental
stages, but they hold promise for overcoming some of the
significant barriers currently faced by researchers in the field.

Ethical and Philosophical Considerations

The Potential Impact on Society

The prospect of time travel raises profound questions about its
impact on society. If time travel becomes feasible, it could alter
societal structures by providing unprecedented access to past and
future information. Historical events might be revisited, potentially
changing our understanding of history itself. On a personal level,
time travel could challenge our concepts of identity and existence,
as interactions with past or future selves become possible.

Ethically, the ability to alter timelines presents dilemmas that are
hotly debated among scientists and philosophers. Would we have
the right to change historical events, potentially erasing entire
lifetimes or altering the course of history? These questions
underscore the need for robust ethical frameworks to guide any
future developments in this field. For a deeper dive into these
ethical implications, this book provides an exploration of time
travel's potential societal impacts.

Physics of the Impossible:
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A Scientific Exploration into the World of Phasers, Force Fields,
Teleportation, and Time Travel

Michio Kaku
Knopf Doubleday Publishing

Group, Apr 7, 2009 - Science - 352
MICHIO [

K A K U A fascinating exploration of the science
P of the impossible—from death rays and
» By force fields to invisibility cloaks—
"PHYSICS i1 revealing to what extent such
1 technologies might be achievable
decades or millennia into the future.

One hundred years ago, scientists would
have said that lasers, televisions, and the
atomic bomb were beyond the realm of
physical possibility. In Physics of the
Impossible, the renowned physicist
Michio Kaku explores to what extent the technologies and devices of
science fiction that are deemed equally impossible today might well
become commonplace in the future.

From teleportation to telekinesis, Kaku uses the world of science fiction
to explore the fundamentals—and the limits—of the laws of physics as
we know them today. He ranks the impossible technologies by
categories—Class I, II, and III, depending on when they might be
achieved, within the next century, millennia, or perhaps never. In a
compelling and thought-provoking narrative, he explains:

- How the science of optics and electromagnetism may one day enable
us to bend light around an object, like a stream flowing around a
boulder, making the object invisible to observers “downstream”

- How ramjet rockets, laser sails, antimatter engines, and nanorockets
may one day take us to the nearby stars
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- How telepathy and psychokinesis, once considered pseudoscience,
may one day be possible using advances in MRI, computers,
superconductivity, and nanotechnology

- Why a time machine is apparently consistent with the known laws of
quantum physics, although it would take an unbelievably advanced
civilization to actually build one

Kaku uses his discussion of each technology as a jumping-off point to
explain the science behind it. An extraordinary scientific

adventure, Physics of the Impossible takes readers on an unforgettable,
mesmerizing journey into the world of science that both enlightens and
entertains.

Paradoxes and Theoretical Dilemmas

Time travel is rife with theoretical dilemmas and paradoxes that
challenge our understanding of causality and reality. The
grandfather paradox, for example, questions the logical
consistency of time travel by posing a scenario where a time
traveler could potentially prevent their own existence by altering
past events. These paradoxes present significant obstacles to time
travel theories, prompting scientists to explore possible
resolutions through quantum mechanics and alternative theories
of time.

Philosophically, time travel raises discussions about determinism
and free will. If the future can be visited or altered, does that
imply a predetermined universe where free will is an illusion?
These questions continue to provoke debate, inspiring both
scientific inquiry and philosophical reflection. The ongoing
exploration of these issues is crucial to our understanding of time
and our place within it.
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Public Perception and Cultural Impact

The Influence of Science Fiction

Science fiction has played a pivotal role in shaping public
perceptions of time travel. From H.G. Wells’ “The Time Machine”
to the cult classic “Doctor Who," these narratives have captured
imaginations and inspired generations of scientists. The portrayal
of time travel in media often explores the potential and pitfalls of
this concept, reflecting both our hopes and fears about its
implications.

Interestingly, the boundary between fiction and scientific inquiry is
often blurred, with fiction inspiring real-world research and vice
versa. The cultural impact of time travel stories is evident in the
way they continue to inspire new scientific endeavors, pushing the
boundaries of what we believe to be possible. The Doomsday
Vault series is an example of how contemporary media explores
these themes.

Public Skepticism and Interest

The public’'s skepticism regarding time travel is understandable,
given the complex theories and technical challenges involved.
Many view it as a distant dream rather than an imminent reality.
However, the scientific community continues to engage with the
public, offering explanations and updates on ongoing research to
bridge the gap between skepticism and understanding.

Despite the skepticism, there is a notable public interest in the
potential of time travel. Popular science events and
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documentaries frequently feature discussions on the topic,
highlighting both the challenges and the exciting possibilities that
lie ahead. This engagement reflects a broader curiosity about the
nature of time and our quest to unravel its mysteries.

IS TIME BROKEN?
In March of 1949, the British astronomer Fred Hoyle appeared on
a BBC Radio Show, talking about various theories of the universe.
Hoyle was a firm believer in the steady state model of the
universe, meaning the universe had no beginning or end. It always
was and always will be. But a new model had been gaining in
popularity for a couple of decades, one where the universe did
have a beginning.

That started from an infinitesimal point and expanded outward
from there and continues to expand to this day. And when talking
to the interviewer about this idea, he kind of flippantly referred to
it as “that big bang idea,” and the name stuck. Yes, ironically, the
Big Bang was named by somebody who didn't believe in the Big
Bang. And one of the reasons that Hoyle and many other people
at the time didn't take this idea seriously was because one of the
people who was behind this big bang idea was an astronomer and
mathematician named George Lament.

Astronomers knew the universe was expanding as far back as
1912, when Vestal Slifer first measured the Doppler shift of a
spiral galaxy and suggested it was moving away from us. Later,
scientists like Alexander Friedman and Edwin Hubbell refined this
idea, and they found further evidence that the universe was
expanding. But it wasn't until 1931 that George Lament became
the first person to look at that and say, if the universe is
expanding, then that means that it used to be smaller than it is
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today, And, if you go back far enough to the very beginning, that
means that it would have shrunk down to an infinitely small point.
Which means the universe had a beginning.

Now, all of this sounds reasonable enough. The problem is that
Lamette was a Belgian Roman Catholic priest. And this whole
idea that the universe had a beginning, that it began with an
explosion of matter and energy out of completely nothing, sounds
suspiciously biblical.

“Let there be light,” and all that over time, as our telescopes have
become more and more powerful, we've been able to see further
and further back in time, to the earliest galaxies. And Lament has
been proven more and more right.

But actually, the general acceptance of the Big Bang Theory is
shockingly new. It wasn't really until the 1980s that it was truly
embraced by scientists.

But still, the Big Bang is messy, and a lot of theories have been
put forth to explain it. There are still people who think that maybe
there is a steady state explanation for the universe. One of those
explanations is called the Causal Set theory of the universe, and
it's pretty solid mathematically. And it could explain a lot of other
vexing questions about reality.

As a jumping off point to look further into this topic, this big
cosmological mystery of topics all start with the whole divide
between quantum mechanics and general relativity.

Quantum mechanics basically describes fundamental forces; the
behavior of particles like atoms, electrons, and everything in the
molecular and sub-molecular realms. Whereas general relativity
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underlies our understanding of spacetime and gravity. It treats
gravity as a curvature in spacetime, created by mass. But general
relativity in quantum mechanics operates with very different rules,
and physicists have been trying to bring these two theories
together for decades.

Different Theories

There are four fundamental forces of the universe, and those are
gravity, electromagnetism, the weak nuclear force, and the strong
nuclear force. And gravity is only one of these forces that is not
carried by a particle. So, scientists have been searching for a
theory of quantum gravity to solve this problem, especially around
Singularities like black holes, because that's where general
relativity pretty much breaks down. So, to figure out quantum
gravity is to figure out nothing less than the beginning of the
universe.

And over the years, physicists have attempted this in a few ways.
One of which is string theory, which is the idea that reality
consists of infinitesimal vibrating strings that are smaller than
Atoms, electrons, quarks, and anything you can imagine. And,
according to string theory, when the strings vibrate, twist, and
fold, they produce effects in several dimensions, and then we
interpret that as everything from particle physics to gravity. Many
have quantum loop gravity.

This is a theory that's concerned with the quantum properties of
spacetime. In other words, in this theory, spacetime is quantized,
or built out of discrete chunks. Imagine zooming into spacetime
according to quantum loop gravity; it wouldn't be a smooth
motion. It would stutter from one spacetime pixel to another.
Time wouldn't move continuously; it would work in quick little
ticks of a discrete clock. And this new theory expands on this
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idea, and it's called causal set theory.

Causal Set Theory

In this theory, kind of like quantum Loop gravity, spacetime
consists of discrete elements, but these are called events that are
related to each other through causal relationships, meaning
basically, one event causes the next to happen, and then the next,
and the next, and so, if you can imagine a collection of dots on a
piece of paper and then each dot represents an event in
spacetime, the lines that connect them represent the causal
relationships between those two dots. And if that event causes
another event, then another line will form, and so on, and this sort
of lattice work of connections between the events is known as a
causal structure.

Now, if you're talking about the tiniest discrete chunks of
spacetime, you have to measure them in the tiniest
measurements that we know of. And that's plank length and plank
time. So, with causal set theory, plank length and plank time
represent the smallest possible distances and times between
spacetime events. In causal set theory, spacetime is granular.

But what does that mean? What that means is that singularities
can't happen because the chunks of spacetime can't get infinitely
close together if there are no singularities. That means there was
no big bang; the universe has always existed, and time has no
beginning. Steady state is another important thing to remember.

We have no proof; we haven't found evidence of these tiniest
causal units, which are called causets. It's kind of like string
theory. We've never found the strings, but the math checks out the
same with causal set theory. It's a mathematical construct, and
there are two similarities about the math and causal set theory. O
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So, causal set theory, at its core, is based on a mathematical
concept called partial order relation. This is used to describe
a set of events that have a cause-and-effect relationship with
each other.

Causal set theory builds on top of a partial order relation by
defining a set of axioms, which are rules for how it all works. They
define the essential properties of the causal structure. So, one of
these axioms has a requirement that the partial order relation be
cyclic. This means there can't be any loops between the causal
relationships, between events. Another axiom requires

that the partial order relation has to be locally finite, which
ensures that the causal structure is not too dense or sparse.

There's way more to it, but it's math-based on partial order
relation, and the elements of the causal set itself are explained in
detail in a paper by Professor Emeritus at Syracuse University,
Rafael Sorkin. He describes Kazettes as point events that carry
information saying, quote, “for some pairs X, Y of elements have
the information that X comes before Y, or that X comes after Y.

Physically, you should think of this ordering as a microscopic
counterpoint of the macroscopic relation of before and after in
time. For some events, they take place after certain other events.
He goes on to explain that the word causal comes in because we
say that an event is later than another event if the latter could
exert a causal influence on the former. Another way of describing
it was made by Professor Samadhi Surya, saying, “Causal set
theory is deeply rooted in the Lorenzian character of spacetime,
where a primary role is played by the causal structure, particularly
the assumption of a fundamental discreteness in CST does not
violate local Lorentzian variants in the continuum approximation.”
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What all that means is that causal set theory works with
Lorentzian geometry. This is what uses light cones to describe
the geometry of light traveling through spacetime. You could say
light cones are to Lorentz geometry what a circle is to Euclidean
geometry.

This means that Kazettes can be mapped onto Lorentzian light
cones, and what's cool about that is that using this mapping, we
can study the implications of spacetime's discreteness and how
particles behave at high energies, and the properties of black
holes.

Why Causal Set Theory is Popular with Physicists

So, there's a reason why this whole approach is popular to some
physicists. So, there was a paper written on CST called ‘If Time
Had No Beginning’, and in it, the authors talk about how, to explain
physics before the Big Bang, we turn to quantum gravity, which
we still haven't quite cracked, but they argue that using a causal
set approach fixes that “it doesn't have to explain the Singularity”,
because there is no Singularity. This of course, raises the
Question,” How can there be passage of time, if there's no
beginning to it?”

Physicists suggest that time can be explained in CST through the
process of spacetime growth, or as the paper's co-author Bruno
Binto, told life science in a quote, “A huge part of the causal set
philosophy is that the passage of time is something physical that
it should not be attributed to some emergent sort of lllusion or to
something that happens inside our brains that makes us think
that the time passes.”
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This passing is in itself a manifestation of the physical theory. So,
in a causal set theory, a causal set will grow one atom at a time
and get bigger and bigger. Okay, but what about all those
observations that point to there having been a Big Bang in a
universal expansion?

Well physicist's explanation is to say that from time to time in this
infinite expanse of spacetime, random fluctuations and energy
could sort of merge into an explosion of energy and matter, kind
of like a rogue wave in the ocean.

Meaning, if you could see for Infinity in this vast expanse, over
Infinite Space and Time, you would just see universes bubbling up
in this Endless Ocean of quantum spacetime foam, but because
of the speed of light, none of them would be able to reach any
others and none of us would ever know that any of these other
universes were there kind of like a steady state version of the
multiverse now.

All of this sounds bonkers; every theory about the beginning of
the universe sounds bonkers, like this isn't the first theory that
tries to explain the idea of quantum spacetime foam bubbling up
universes. The Big Bang explained is a breakaway piece of
quantum membrane that breaks off and smacks into another
quantum membrane, hitting another universe in the face.

The most accepted theory so far was created by a Roman
Catholic priest, but there are no experiments in the works to prove
this just yet, so, for anybody who wants to dive further into the
origins of time, what does that mean to you to be in a universe
with no beginning or end? Does it make you feel a part of
something infinite?
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There are two fundamental constants of nature related to
spacetime’s discreteness. They're called Plank length and Planck
time. Plank length is the smallest length scale with any physical
meaning. Planck time is the smallest unit of time that we can
meaningfully measure.

Loop quantum gravity is a theory that’s concerned with the
guantum properties of spacetime. The idea is that spacetime is a
network of nodes and links in which quantum properties are
assigned. In essence, spacetime is built up of discrete chunks.

With causal set theory, spacetime is not a smooth, continuous
fabric, as defined by general relativity. It consists of discrete,
indivisible building blocks called events that are causally related to
each other to help form a causal structure.

ust to start, we're going to be speaking a lot in broad terms here
because with this subject we can quickly get in the weeds.

Okay, so there’s a divide between quantum mechanics and general
relativity. You all know this, but let’s just get this out of the way.

Quantum mechanics basically describes fundamental forces, the
behavior of particles like atoms, electrons, and almost everything

in molecular and submolecular realms.

Whereas general relativity describes how gravity affects the fabric
of spacetime.

This theory underlies our understanding of space, time, and
gravity. It treats gravity as a curvature in spacetime.
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When an object bends spacetime’s fabric, it makes a gravitational
“well” at the location where anything with mass resides.

But general relativity doesn’t appear to fit into quantum
mechanics, even though three fundamental forces of nature do
because they're mediated by particles.

By the way, those three fundamental forces of nature are
electromagnetism, the weak nuclear force, and the strong nuclear
force.

General relativity does imply that galaxies should be racing apart,
but the reasons why are up for debate.

General relativity passes all the tests thrown at it and successfully
explains gravitational interaction at a macro level.

But things get whacky when scientists try to calculate space’s
curvature around an electron or other quantum objects.

Quantum fluctuations of spacetime also happen at distances super
close to the center of black holes.

When trying to outline the gravitational field of a black hole using
general relativity, the spacetime curvature diverges at the center.

This signals a breakdown of the theory. It also means we need a
new theory that includes both general relativity and quantum
mechanics.

This is where the theory of quantum gravity comes in. Scientists
have tackled it in a variety of ways.

But maybe we don’t have the right theory yet.
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Or maybe we do.
There are a couple of theories for quantum gravity.

One of them is string theory, which is the idea that reality consists
of infinitesimal vibrating strings that are smaller than atoms,
electrons, or quarks.

According to the theory, when the strings vibrate, twist, and fold,
they produce effects in several tiny dimensions.

And then we interpret that as everything from particle physics to
gravity.

It's been proposed often as a possible “theory of everything” that
brings together quantum mechanics and general relativity.

Then you have loop quantum gravity, a theory that’s concerned
with the quantum properties of spacetime.

The idea is that spacetime is a network of nodes and links in which
guantum properties are assigned.

In essence, spacetime is built up of discrete chunks.

Imagine zooming in to spacetime. As you do so, you'd see that
time doesn’t move into the future continuously but in quick little
ticks of a discrete clock.

And when you move, it wouldn’t be in a smooth motion. It would
be stuttering steps from one spacetime pixel to another.

A new theory has been recently put forward that takes a unique
approach. And it may have massive implications.
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It’s called causal set theory, and it's a framework that describes
spacetime’s structure.

In this theory, spacetime consists of discrete elements called
“events” that are related to each other through causal
relationships.

Imagine a collection of dots on a piece of paper. Each dot
represents an event in spacetime. The lines that connect them
represent the causal relationships between them.

If event one causes event two, a line will connect one to two on
the paper.

One of the main ideas of this theory is that the universe is
fundamentally discrete instead of continuous.

In other words, spacetime is not a smooth, continuous fabric, as
defined by general relativity.

It consists of discrete, indivisible building blocks called events that
are causally related to each other to help form a causal structure.

There are two fundamental constants of nature related to
spacetime’s discreteness. They’re called Plank length and Planck
time.

Plank length is the smallest length scale with any physical
meaning. Planck time is the smallest unit of time that we can
meaningfully measure.

With causal set theory, Planck length and time are believed to
represent the smallest possible distances and times between
spacetime events.
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This means that spacetime is granular.

Traditionally, spacetime was thought of as smooth. Massive
objects interact with it, causing it to bend. This is what we
perceive as gravity.

But causal set theory suggests the opposite. Singularities can'’t
happen because the chunks of spacetime can’t get infinitely close
together.

If there are no singularities, this means there is no Big Bang. The
universe has always existed, and time has no beginning.

Causal set theory at its core is based on partial order relation.
That’s a mathematical concept used to describe a set of events
that have a cause-and-effect relationship with each other.

The theory’s math builds on top of the partial order relation by
defining a set of axioms that capture the essential properties of
the universe’s causal structure.

These axioms include a requirement that the partial order relation
must be acyclic. That means there can’t be any loops in the causal
relationships between events.

Another axiom requirement is that the partial order relation has to
satisfy certain conditions of local finiteness, which ensures the
causal structure is not too dense or sparse.

Okay, let me back up and define a causal set.

According to Rafael Sorkin, a Professor Emeritus at Syracuse
University, a causal set, or causet, is a discrete set of elements.
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These elements are the basic building blocks of spacetime, which
is often described mathematically speaking as relationships among
point-events carrying information.

But for elements of a causet, the only relational info is what
mathematicians call a partial (or quasi-) order.

In Einstein Online, Sorkin writes:

“... for some pairs x, y of elements (not for all!) we have the
information that x comes before y, or, in other cases, that x comes
after y. Physically, you should think of this ordering as a
microscopic counterpart of the macroscopic relation of before and
after in time: For some events, we know that they take place after
certain other events.”

He goes on to explain that the word causal comes in because we
say an event is later than another event if the latter could exert a
causal influence on the former.

In his paper, Causal Sets Dynamics: Review & Outlook, physics
professor at the University of Athens in Greece Petro Wallden
writes that:

“a causal set mathematically is a set C with the following features:

(i) A partial order relation < which is (a) irreflexive (x <« x) and (b)
transitive (x <y <z =

X < 2)

(ii) The partial order corresponds to the causal relation between
elements of C,soif x <y it
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means that x is in the past of y.

(iii) Locally finite: [x, y] = [{y such thatx <y < z}| <o V¥V x,z € C.
And |A] indicates

cardinality of the set A. It is this condition that imposes the
discreteness of spacetime,

since it requires that between every pair of elements of the causal
set, to be only a finite

number of other elements.”

In Living Reviews in Relativity, physics professor Sumati Surya at
the Raman Research Institute in India, writes:

“[Casual set theory] is deeply rooted in the Lorentzian character of
spacetime, where a primary role is played by the causal structure
poset. Importantly, the assumption of a fundamental discreteness
in CST does not violate local Lorentz invariance in the continuum
approximation.”

Lorentzian geometry is a mathematical framework that describes
spacetime’s geometry in the context of special and general
relativity.

This makes causal set theory compatible with it because the causal
event relationships can be mapped onto the light cones of
Lorentzian spacetimes.

By the way, light cones are basically a flash of light moving
through spacetime.
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They play the same role in Lorentz geometry that a circle plays in
Euclidean geometry.

Using this mapping, we can study the implications of spacetime’s
discreteness for physical phenomena, like how particles behave at
high energies or the properties of black holes.

The authors of the paper titled “If time has no beginning” state
that we have to turn to quantum gravity to understand physics
before the Big Bang.

But they argue that using a causal set approach allows us to go
beyond that singularity and consider the idea that time has no
beginning.

The authors say this raises the question of, can there be a passage
of time if there is no beginning to it?

They suggest that time’s passing is captured by a process of
spacetime growth using the causal set approach.

As co-author Bruno Bento told Live Science in 2021:

“A huge part of the causal set philosophy is that the passage of
time is something physical, that it should not be attributed to
some emergent sort of illusion or to something that happens
inside our brains that makes us think time passes; this passing is, in
itself, a manifestation of the physical theory. So, in causal set
theory, a causal set will grow one ‘atom’ at a time and get bigger
and bigger.”

With causal set theory, the problem of the Big Bang singularity
goes away because singularities don'’t exist in causal sets.
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That’s because it’s impossible to compress down to infinitely tiny
points. They can’t get any smaller than the size of a spacetime
atom.

The paper explores if a beginning has to exist in a causal set
approach.

In classical causal set formulation and dynamics, causets grow
from nothing into the universe we know today.

But in the author’s work, the Big Bang wouldn’t exist, because the
causal set would be infinite to the past.

In other words, there's always something before.

Their explanation for the observations in our universe that point
to a Big Bang is to say that basically from time to time in this
infinite expanse of spacetime, random fluctuations in energy could
merge into an explosion of energy and matter like a rogue wave in
the ocean.

Meaning, if you could see for infinity in all directions over infinite
time, you would see universes bubbling up in this endless ocean of

guantum spacetime foam.

But because of the speed of light, none of them would be able to
see each other and never know they're there.

The authors have only shown that the math behind this idea
works. It still needs to be proven experimentally.
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As Bento told Live Science:

“One can still ask whether this [causal set approach] can be
interpreted in a ‘reasonable’ way, or what such dynamics
physically means in a broader sense, but we showed that a
framework is indeed possible. So at least mathematically, this can
be done.”

This makes me think of the famous movie line:

“Your scientists were so preoccupied with whether they could,
they didn'’t stop to think if they should.”

If time has no beginning, does that mean it doesn’t exist? If it
doesn'’t exist, does that mean it can’t be measured?

If it can’t be measured, what else can’t be measured?

Or to paraphrase Walt Whitman, we contain multitudes. As beings
made from star stuff, we're infinite, no beginning, middle, or end.
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Scientists Discover Warp Bubbles
In a groundbreaking development, scientists have reportedly

discovered the first-ever warp bubble, a phenomenon that could
revolutionize space travel. This accidental discovery by DARPA-
funded researchers has ignited discussions about the feasibility of
faster-than-light travel, a concept previously confined to science

fiction.

The Science Behind Warp Bubbles

Image Credit: No machine-readable author provided.
|deaseed~commonswiki assumed (based on copyright claims). —
Public domain/Wiki Commons

The concept of warp bubbles is rooted in the theoretical framework
of the Alcubierre drive. Proposed by physicist Miguel Alcubierre in
1994, this drive suggests that faster-than-light travel could be
achieved by bending space-time itself. According to Alcubierre’s
theory, a spacecraft could ride a “bubble” of space-time, expanding
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space behind it and contracting space in front of it. This method
theoretically allows for travel at speeds exceeding that of light
without violating the laws of physics, specifically Einstein’s theory
of relativity.

Recently, a team of DARPA-funded researchers made a
serendipitous discovery that could bring this theoretical concept
closer to reality. While conducting experiments unrelated to warp
technology, they observed a formation in a vacuum chamber that
appeared to exhibit properties consistent with a warp bubble. The
methods involved were sophisticated, relying heavily on advanced
laser and plasma technologies to identify these unique space-time
distortions. The implications of this discovery are profound,
suggesting that the boundaries of our current understanding of
physics could soon be pushed even further.

Potential Applications of Warp Technology
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mage Credit: ESA/Hubble and NASA; acknowledgement: Judy
Schmidt — Public domain/Wiki Commons

If harnessed, warp bubbles could dramatically alter the landscape
of space exploration. Imagine being able to reach distant galaxies
within a human lifetime, making interstellar travel not just a
possibility, but a reality. This could open up numerous opportunities
for scientific discovery, allowing us to explore planets and star
systems that are currently out of reach. The potential to colonize
other worlds could also become a viable option, fundamentally
changing the future of humanity.

Beyond exploration, warp technology could have significant military
and strategic uses. The ability to move quickly across vast distances
would offer substantial tactical advantages. For nations capable of
deploying such technology, it could mean an unprecedented level of
strategic mobility and security. Additionally, the commercial sector
might find lucrative opportunities in warp technology, from space
tourism to advanced transportation systems that could
revolutionize how we think about travel on Earth and beyond.

Despite the promising nature of warp bubble technology,

several technological hurdles remain. One of the most significant
challenges is the immense energy required to create and sustain a
warp bubble. Current estimates suggest that the energy needed
would exceed that of an entire planet, making practical application
currently unfeasible. Researchers are actively investigating
alternative energy sources and methods to reduce these
requirements.

The scientific community also remains skeptical about the

feasibility of warp bubbles. While the recent discovery is exciting, it
requires further research and validation. Many physicists argue that
the concept remains speculative until more concrete evidence can
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be produced. Rigorous peer-reviewed studies and reproducible
experiments are needed to convince skeptics and build a
consensus around the viability of warp technology.

Cultural and Ethical Considerations

As with any transformative technology, the discovery of warp
bubbles raises several cultural implications. For instance, how
might the ability to travel vast distances in the universe alter our
perception of space and time? Such a shift could influence global
culture, potentially leading to new philosophies and ideologies
centered around our place in the cosmos.

There are also ethical concerns to consider. The environmental
impact of warp travel, for instance, must be assessed to ensure that
it does not harm our planet or the universe at large. Additionally, the
potential for misuse in military applications poses significant ethical
dilemmas. It’s crucial that as warp technology develops, robust
frameworks are established to govern its use responsibly. Finally,
the discovery of warp bubbles blurs the line between science fiction
and reality, potentially inspiring new narratives in popular culture
and sparking interest in scientific careers.

Future Directions in Warp Research

Research into warp bubbles is just beginning, and there is much to
be done. Currently, several ongoing studies aim to further
understand the properties and potential of warp bubbles. These
initiatives are critical in determining the feasibility of practical
applications and addressing the technological challenges
identified.
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International collaboration is essential in advancing warp
technology. Sharing knowledge and resources across borders can
accelerate progress and ensure that developments are used for the
benefit of all humanity. By fostering a spirit of cooperation, the
global scientific community can work together to unlock the
mysteries of warp bubbles.

Looking to the future, the long-term vision for warp technology is
ambitious. If successful, it could shape the future of humanity,
offering new possibilities for exploration, development, and
understanding of the universe. As research continues, the dream of
faster-than-light travel edges closer to becoming a reality,
potentially heralding a new era of cosmic exploration and discovery.

A Wormhole Would Really Look Like a Sphere, not a Hole -
Here's Why

Key Takeaways on Wormholes

. In some ways, a wormhole might look like a black hole. And
the wormhole would look like a sphere, not a hole.

. Einstein's theory of general relativity allows for the possibility
of wormholes, but there is no observational evidence to prove
their existence. But it is possible that if you had the right kind of
matter, you could produce the kind of space-time curvature
that would result in a wormhole.

. Imagine living in a two-dimensional world, like a sheet of
paper. When that sheet of paper is folded over so that a long
distance separates two parts, these separate locations in
"space-time" are joined together in much the same way a
wormhole might do.
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An Einstein-Rosen bridge is a hypothetical, yet unproven, feature of
spacetime. In theory, these so-called wormholes provide a shortcut
through the Universe to connect two separate points in space-time.

Often depicted in science fiction as a cosmically dramatic jump
through an unknown, warped part of the solar system, wormholes,
as far as astrophysicists are concerned, are just that - an object of
science fiction.

Robert Scherrer, professor of physics at Vanderbilt University, says
that wormholes are on the "edge of speculative physics." Einstein's
theory of general relativity allows for the possibility of wormholes,
but there is no observational evidence to prove their existence. As
such, Scherrer says they remain theoretical and "quite a bit more
speculative than black holes" at that.

Einstein's theory of relativity states that gravity, a fundamental force
of attraction, is the curvature of space-time itself. Matter tells
space-time how to curve, and conversely, the geometry of space-
time tells matter how to move. In other words, space-timeis a
conceptual model that combines the dimensions of space with a
fourth dimension of time.

Dive into Superstring Theory: Quantum Gravity, Supersymmetry
& the Mystery of Extra Dimensions!

"The main thing to keep in mind is that Einstein's theory is incredibly
promiscuous and allows all kinds of ways for space-time to be
curved. In some sense, it's possible that if you had the right kind of
matter, you could produce the kind of space-time curvature that
would result in a wormhole," says Christopher Smeenk, professor of
the philosophy of physics and science at Canada's Western
University.
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What Would a Wormhole Really Look Like?
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Wormhole diagram
Wormhole tunnel. (Image Credit: CG_dmitriy/Shutterstock)

"We think of space-time as having a sort of ordinary kind of
structure, but general relativity allows it to be really bizarre," says
Smeenk, adding that such "exotic scenarios" provide a way of

posing questions about physics, general relativity, and quantum
mechanics.

"If you could somehow create that state of matter, then, according
to general relativity, you could have a wormhole. But if you ask me
whether that kind of matter is possible, | doubt it," says Smeenk.

Even if a wormhole were found to be stable, it would need to be
large enough to allow a person to go through. And because exotic
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matter is thought to be negative, sending a person through a
wormhole would be a "big chunk of positive energy," which could
trigger the wormhole to collapse because of its requirement to
maintain a repulsive effect.

"The short summary is, if you want a classical, traversable
wormhole, then you need to make up negative energy matter, or
exotic matter, which probably doesn't exist," adds Alexandru
Lupsasca, assistant professor of physics at Vanderbilt University.

How Scientists Hypothesize a Wormhole's Existence

Just because science hasn't yet confirmed the existence of
wormholes doesn't mean they aren't out there. But astrophysicists
like Lupsasca say that the notion of a real wormhole is contradictory
because there are no proven wormholes.

"There are wishful thinking wormholes," says Lupsasca, comparing
the theory of wormholes to Romeo and Juliet — the "cosmic version
of the star-crossed lovers."

"Romeo lives in the universe, and Juliet lives in another universe.
They want to meet up because they're in love with each other, but
how could they know about the other's existence?" says Lupsasca.

The only way they could meet up, in this theoretical drama, is by
each jumping into a black hole found in their respective universes
that are coincidentally connected, essentially via a wormhole that
connects two regions of space-time that would not otherwise be
joined together.

"But of course, they need a tragic end. Once you fall into a black
hole, you cannot resist the gravitational pull of the singularity at the
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center. Eventually, they get pulled into singularity and torn apart,"
adds Lupsasca. "lt's a doomed tale of two star-crossed lovers."

The force of gravity is not uniform but rather decays with distance. In
a much larger gravitational field like those in a black hole or perhaps
a wormhole, the difference is much greater, which could potentially
cause spaghettification — or pulling a person apart.

Why Wormbholes are Theoretical

Blackhole in space
Blackhole (Image Credit: remotevfx.com/Shutterstock)

As of now, scientists don't know enough about the characteristics of
wormholes to confidently identify them, such as the types of
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situations that would create a wormhole, the properties of a
wormhole, and how to detect said properties.

In some ways, a wormhole might look like a black hole. One might
also have an event horizon, a theoretical boundary beyond a black
hole where no radiation or light can escape. It's thought that the
impact of a wormhole would depend on its mass, which could
dictate how things behave or orbit outside of and around it.

One key feature is that a wormhole would look like a sphere, not a
hole, says Lupsasca, adding that to travel through a wormhole
would be like "getting sucked into a ball and then expelled from
another ball."

Other things astrophysicists might look for in trying to find a
wormhole include gravitational waves or radiation like those
associated with black holes.

Possibilities in Our Universe

Wormholes represent the infinite possibilities of ways to describe
our universe.

"The way physicists think about their theories is that each is an
incomplete picture of the way the world really is. Part of the interest
in these solutions comes from thinking of Einstein's theory as an
incomplete picture of reality," says Smeenk. "Physicists often
explore these situations not because they're going to find
wormholes in real astrophysical systems, but because it helps them
see how the puzzle pieces fit together."

Wormholes are but a piece of the puzzle, but they don't provide the
complete picture. Yet an understanding of their potential helps
broaden and deepen our rela
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What Is Space-Time? Einstein's Theory of Time and Gravity Explained
What is space-time? Depending on how fast you're moving or

how close you are to Earth's gravity can change the way time
feels.

Key Takeaways on What Space-Time Is

. Einstein’s theory of general relativity views time similarly to
width, height, and length. As such, both time and space can be
curved by gravity. This effectively means that time is slower the
closer you are to an object with a strong gravitational pull.
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. Space-time compression and space-time differ from each
other. Space-time compression focuses on how the world
seems smaller now that we have more access to it, not time in
space.

. Space-time vs. Earth time depends on where you are in space.
If you're near an event horizon, time will be much different than
on Earth.

Days sometimes may feel like mere hours when times are good, and
the moments may barely tick by in a dull day, but the passage of
Earth around the sun hasn’t changed in an easily measurable way
since humans first started using sundials.

But about half a century after Big Ben was built in London, marking
the center of Greenwich Mean Time, Albert Einstein’s theory of
general relativity changed the way that scientists think about time.
Suddenly, as his theory suggests, the way people experience time
might change depending on their location. Humans rocketing
through space age more slowly than those trying to stay forever
young on the planet’s surface.

“Einstein’s general theory of relativity requires that we can treat
space and time as the same thing,” says Lia Medeiros, an
astrophysicist at the University of Wisconsin-Milwaukee’s Leonard
E. Parker Center for Gravitation, Cosmology and Astrophysics. “My
entire career started because | thought time slowing down was the
craziest thing and | wanted to understand it.”

What Is Space-Time?
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GENERAL THEORY
OF RELATIVITY

General theory of relativity. (Image Credit: Anshuman
Rath/Shutterstock)

ANSHUMAN RATH/SHUTTERSTOCK

Humans see life mostly in a three-dimensional world, and while we
experience time — the fourth dimension — as it passes, we tend to
see it differently from the other three dimensions, which deal with
space.

But Einstein’s theory of general relativity views time similarly to
width, height, and length. As such, both time and space can be
curved by gravity.

“What we experience as gravity is actually the curvature of space-
time,” Medeiros says.
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This effectively means that time is slower the closer you are to an
object with a strong gravitational pull. Medeiros uses an example to
illustrate this — if one twin lives in the penthouse suite of a tall
skyscraper, and the other in the basement of the same building, the
basement dweller would age a little slower than the high-living
sibling, all else being equal.

Space-Time Compression: Misunderstood

When it comes to space-time compression, it isn’t exactly related to
the way that space bends time, or to Einstein’s theory of relativity.
The idea of space-time compression has more to do with the way
that the world seems like a smaller place in the modern era due to
advances in air travel, the internet, and other things that make the
world seem like a smaller place.

How Astronauts Experience Time Differently

Following Einstein’s theory, there is no such thing as one day in
space.

“We can’t define a stationary observer in space,” Medeiros says.

How you experience time relative to others on Earth all depends on
where you are in space. For starters, astronauts in space won'’t feel
like things seem to pass faster — they will still experience an hour
the same way they would on Earth. It’s just that when they return to
Earth, less time will likely have passed for you than for someone
who stayed on the surface.

But for the sake of argument, let’s take an astronaut on the
International Space Station (ISS). The space station is farther from
Earth, meaning it experiences less gravitational pull. Relative to
someone on Earth, the astronaut would, in theory, age a little faster
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than someone on the surface, since they are much higher even than
the penthouse suite of a skyscraper.

But this doesn’t happen. In fact, astronauts who spend time orbiting
Earth typically age a little less than if they had stayed on the surface.
This is mainly because speed slows time down.

So, as astronauts speed around the planet, they are actually moving
at a slower pace of time than people on the surface. The difference
isn’t much, though. Some calculations show that an astronaut who
spends six months on the ISS might age just a fraction of a

second less than someone on Earth’s surface, for example.

Space-Time vs. Earth Time

Similarly, the way time flows in space compared to someone on
Earth depends on where you are in space. The most extreme
example of this would be if you were in space near an event horizon
— the point from which you could not escape the pull of a black
hole.

To an outside observer, someone crossing this threshold would
seem to slow down so much in time that they would be around
forever. The unlucky explorer crossing the event horizon would
probably experience a rather abrupt end, however.

“The amount of life that | will experience is actually quite short, but
if you are watching me fall into a black hole, you’ll get really bored,”
Medeiros says.

Similarly, you would experience time differently than someone else,
depending on how fast you were going. On the extreme end,
someone who managed to move at the speed of light would
essentially not age compared to someone who is more or less
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stationary. This is why photons don’t age, Medeiros says — they
move at the speed of light.

What Are Wormholes, and Could They Be the Answer to Time Travel?
Wormholes, cosmic tunnels also known as Einstein-Rosen
bridges, are a staple of science fiction. Could they allow real-
world humans to travel back in time?

The sci-fi landscape is littered with wormholes. From Douglas
Adam's Hitchhiker's Guide to the Galaxy and Rick and Morty to the
Marvel Cinematic Universe, these theoretical constructs

allow characters to zip between distant points in the universe as
easy as stepping through a doorway.
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An Einstein-Rosen bridge is the simplest kind of wormhole. And
while it can, in theory, allow you to meet a new friend from a distant
part of the universe, there are some important reasons why it won’t
let you travel back in time.

Black Holes, White Holes and Wormholes

Let’s start with everybody’s favorite astronomical mystery: a black
hole. Despite their fearsome reputation, they’re actually rather
simple creature. They have a point of infinite density, known as the
singularity, in their centers. They are surrounded by a boundary
called the event horizon.

The event horizon doesn’t exist in the same way that the surface of a
planet exists. Instead it’s just a mathematical line in the sand that
tells you one thing: if you cross within that special distance, you’re
trapped forever, because you’ll have to travel faster than the speed
of light to escape.

And that’s it. That’s a black hole. A singularity and an event horizon.
All things that cross the event horizon will never escape back into
the universe - things go in and never come out.

Mathematically we can also define the polar opposite of a black
hole, which is conveniently called a white hole. White holes also
have a singularity, but their event horizons act differently. Anything
already on the outside of a white hole (like, the entire universe) can
never, ever cross within it, no matter how hard it tries. And anything
already inside the white hole will find itself ejected from it faster
than the speed of light.

Now when we take a black hole and a white hole and connect their
singularities together, we get an entirely new kind of object:
an Einstein-Rosen bridge, better known as a wormhole.
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What Is a Wormhole?

Wormholes are essentially hollow tubes through space and time
that can connect very distant regions of the universe. A star may be
thousands of light-years away, but a wormhole can connect that
star to us with a tunnel only a few steps long.

Wormholes also have the somewhat mystical ability to allow
backwards time travel. If you take one end of the wormhole and
accelerate it to a speed close to that of light, it will experience time
dilation — its internal “clock” will run slower than the rest of the
universe.

That will cause the two ends of the wormhole to no longer be
synchronized in time. Then you could walk in one end and end up in
your own past. Voila: time travel.

Can Humans Travel Through Wormholes?

There's just one, tiny, teensy problem with this setup: Einstein-
Rosen bridges are indeed wormholes, but the entrance to the
wormhole sits behind the black hole event horizon. And the number
one rule of black hole event horizons is that once you cross them,
you’re never allowed to escape. Ever.

Once you pass through a black hole event horizon, you are forced
towards the singularity, where you are guaranteed to meet your
gruesome end. In other words, once you enter an Einstein-Rosen
bridge, you will never escape.

So, the unfortunate truth with Einstein-Rosen bridges is that while
they appear to be magical doorways to distant reaches of the
universe, they are just as deadly as black holes. When you enter you
can meet other travelers who have fallen in from the other side, and

95



you could even carry on a conversation...briefly, before you both
struck the singularity.

There have been attempts to stabilize Einstein-Rosen bridges and
make them traversable by somehow getting their entrances to sit
outside the event horizon. So far the only way we know how to do
this is with exotic matter. If you threaded the wormhole tunnel with
matter that had negative mass, then in principle you could have a
not-deadly-at-all wormhole.

Alas, negative matter does not appear to exist in the universe, and
so our wormhole — and time travel — dreams will have to remain as
mere mathematical fantasies.

Why wormholes might be real gateways
Wormbholes, theoretical passages through space-time, have

captivated scientists and science fiction enthusiasts alike for
decades. With the potential to connect distant regions of the
universe, wormholes offer exciting possibilities for interstellar
travel and understanding the cosmos. Recent scientific
advancements and theories suggest that these enigmatic
structures might not just be speculative fiction but could be real
gateways waiting to be explored.
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Theoretical Foundations of Wormholes

The concept of wormholes traces back to the equations of general
relativity formulated by Albert Einstein. These equations predict
the existence of what are known as Einstein-Rosen Bridges.
Essentially, these bridges are theoretical constructs that connect
two disparate points in space-time, potentially linking different
universes or distant parts of our own. While originally tied to black
holes, the idea has evolved over time to suggest that these
connections could be more than mere mathematical curiosities.

Quantum mechanics also plays a vital role in supporting the
existence of wormholes. The strange and often counterintuitive
phenomena observed at the quantum level, such as
entanglement, suggest that the universe might be more
interconnected than previously thought. Some physicists propose
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that quantum effects could stabilize wormhole structures, making
them traversable. This cross-pollination of ideas between general
relativity and quantum mechanics provides a fertile ground for

theorizing about the conditions necessary for wormholes to exist.

Mathematically, wormholes are described using specific metrics,
such as the Schwarzschild solution. This solution describes a
simple, spherically symmetric black hole, which, when extended,
can imply the existence of a wormhole. The challenge lies in
making these models traversable, meaning that they could
theoretically allow for matter and information to pass through.
Researchers are exploring various modifications to these models
to overcome the limitations imposed by classical physics.

Scientific Evidence and Hypotheses

While direct evidence for wormholes remains elusive,
astrophysical phenomena provide indirect clues about their
possible existence. One such phenomenon is gravitational lensing,
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where light from distant objects is bent around massive bodies.
Some unusual observations, such as unexplained fluctuations in
light curves, have led scientists to speculate that wormholes might
be involved. These anomalies suggest that something more than
just black holes might be at play in the cosmic landscape.

Recent scientific developments have further supported the
possibility of wormholes existing in the universe. For instance,
researchers are increasingly considering wormholes as plausible
explanations for certain cosmic observations. Recent discoveries in
astrophysics have opened new avenues for understanding these
enigmatic structures, fueling both excitement and skepticism
within the scientific community.

Furthermore, computer simulations and laboratory experiments
aim to replicate wormhole-like conditions. These efforts involve
creating and analyzing the behavior of exotic matter, a
hypothetical form of matter that could theoretically stabilize a
wormhole. While these experiments are in their infancy, they offer
valuable insights into the potential physical realities of wormholes
and what might be required to detect or utilize them.

Challenges and Controversies

One of the most significant challenges in the study of wormholes
is the issue of stability. Theoretical models suggest that
maintaining a stable wormhole structure would require exotic
matter with negative energy density. This requirement poses a
major hurdle, as such matter has not been observed in nature.
Without it, any wormhole would likely collapse almost
instantaneously, making traversal impossible.
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Causality and time travel are also major concerns when discussing
wormholes. Theoretical models imply that traveling through a
wormhole could potentially allow for time travel, leading to
paradoxes such as the grandfather paradox. These scenarios raise
questions about the fundamental nature of causality and the
fabric of reality itself. The implications of such possibilities are
profound and continue to fuel debates among physicists and
philosophers alike.

Despite the intriguing prospects, skepticism remains a significant
barrier. Many in the scientific community are cautious about the
feasibility of wormholes, arguing that the current lack of empirical
evidence makes it risky to invest too heavily in their pursuit.
Nevertheless, the allure of potentially transformative discoveries
keeps interest alive, as scientists weigh the balance between
speculative theory and observable phenomena.

Potential Implications for Space Travel

Should wormholes prove to be real and traversable, the
implications for space travel would be monumental. These
structures could offer a means for rapid travel between distant
parts of the universe, transforming our understanding of
interstellar exploration. The potential to bypass the vast distances
that currently limit our reach into the cosmos presents exciting
possibilities for future missions and the expansion of human
presence beyond our solar system.

However, the challenges of human survival during a hypothetical
journey through a wormhole are not insignificant. The conditions
within a wormhole, if traversable, would likely be extreme and
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require significant advancements in technology and
understanding of human biology. Human survival and
adaptation strategies would need to be developed, taking into
account factors such as radiation exposure, time dilation, and the
physiological effects of traversing such a gateway.

Moreover, technological advancements would be crucial to
detect, approach, and utilize wormholes for practical purposes.
Innovations in propulsion systems, navigation, and materials
science would be necessary to make wormhole travel feasible. The
pursuit of these technologies not only advances our scientific
capabilities but also inspires new generations of scientists and
engineers to tackle these profound challenges.
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Wormbholes in Popular Culture and Their Influence on Science

Wormholes have been a staple of science fiction for decades,
inspiring countless stories and films. From the cinematic classic
“Interstellar” to the pages of novels like “Contact,” these narratives
have captivated the imagination of audiences worldwide. The
depiction of wormholes in popular culture often drives public
interest and curiosity, shaping perceptions and sparking
discussions about the possibilities of such phenomena. The
impact of popular media on public interest in wormholes extends
beyond entertainment. It plays a significant role in influencing
funding and research priorities, as public enthusiasm can translate
into support for scientific initiatives. This intersection of science
fiction and scientific inquiry creates a feedback loop, where each
inspires the other, leading to new questions and avenues of
exploration.
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Wormholes also inspire interdisciplinary collaboration between
physicists, cosmologists, and science fiction writers. These
partnerships foster a vibrant exchange of ideas, encouraging the
exploration of new theories and concepts. By bridging the gap
between imagination and empirical research, wormholes continue
to be a source of inspiration, pushing the boundaries of what we
know about the universe and ourselves.

What Are Gravitic Propulsion Systems? 10 Breakthroughs
Shaping Space Travel

.....

Space travel has always hit a wall with slow speeds and massive
fuel needs. Gravitic propulsion systems offer a game-c

103



Space travel has always hit a wall with slow speeds and massive
fuel needs. Gravitic propulsion systems offer a game-changing
solution by using gravity itself as a driving force. This blog breaks
down 10 major advances in gravity-based space tech, from T.

Townsend Brown's early work to today's cutting-edge research
at aerospace labs. Ready to explore how we might zip through
space without burning tons of rocket fuel?

Historical Context of Gravitic Propulsion

Scientists started exploring gravitic propulsion back in the 1920s
through wild experiments with high-voltage capacitors and
electromagnetic fields. T. Townsend Brown's work at the Gravity
Research Foundation sparked major interest when he showed
how electric charges could create thrust without moving parts.

Early Theoretical Research

The 1950s marked a groundbreaking era in gravity control
research. The U.S. military poured resources into

studying electrogravitics and anti-gravity systems, much like
what you'd see in anime about spaceships.

Research teams at the Aerospace Research Laboratories (ARL)
dove deep into the connection between electric fields and
gravitational mass. They explored ways to manipulate gravity
through electromagnetic induction and parallel plate capacitors.
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The gravity control programs ran strong from 1955 to 1974,
pushing boundaries in propulsion science. Teams worked with
high voltage systems and dielectric materials to test new theories.

General relativity seemed to say anti-gravity was impossible,

but that didn't stop us from trying. - T. Townsend Brown
They studied how electric currents might affect gravitational fields
through specialized generators and power supplies. These early
experiments laid the base for Thomas Townsend Brown's later
work with the Gravity Research Foundation.

His research would soon change how we think about space travel
forever.

Contributions from T. Townsend Brown

T. Townsend Brown made huge strides in gravitic propulsion
through his groundbreaking experiments. His gravitators showed
amazing results, cutting weight by up to 30% in lab tests.

Brown's work led to the discovery of the Biefeld-Brown effect,
which proves how charged dielectrics create one-way force. This
finding sparked a revolution in how we think about space travel
and propulsion systems.

Brown's genius shined through his work with high voltage and
special materials. His experiments with electrogravitics opened
new doors for aerospace tech. He filed several patents that
showed how electrokinetic forces could push objects through
space.
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Many space agencies now use his ideas as building blocks for
modern propulsion research. His work with dielectric materials
and force fields still guides today's scientists who dream of better
ways to move through space.

Gravity Research Foundation Initiatives

The Gravity Research Foundation blazed new trails in American
gravity control research during the 1950s. Their scientists
explored gravitational shielding through high-temperature
superconductors, pushing the boundaries of space travel
possibilities.

The foundation's work sparked major interest in the Biefeld-Brown
effect, which showed how charged materials could create forward
motion. Their bold experiments with ionic propulsion and
electrostatic energy opened doors for future space exploration
methods.

Military backing for gravity control research hit a snag with the
1973 Mansfield Amendment, but the foundation kept pushing
forward. They focused on unmanned aircraft designs and resonant
circuits that could handle high voltages.

The lab teams tested various power supply configurations and
studied charge density patterns. Many of their findings helped
shape modern spacecraft systems, especially in areas like inertial
mass control and vector potential applications.
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Key Research Agencies and Institutions

Major research labs across the globe jumped into gravitic propulsion
studies during the 1950s space race. The US military poured millions
into secret programs at places like AFRL and the National
Reconnaissance Office, testing everything from ion lifters to spinning
capacitor plates.

Aerospace Research Laboratories (ARL)

The Aerospace Research Laboratories kicked off a bold mission in
1956. Scientists there wanted to crack the code of gravity control
propulsion. The lab pumped out nineteen technical reports and
seventy peer-reviewed articles about general relativity.

Top minds like Solomon Lefschetz joined forces to push the
boundaries of what we knew about gravity.

ARL's work didn't stop at basic research. The lab dug deep

into gravitational shielding and superconductors, much like
Skunk Works' innovative approach to tough problems. Their
teams explored nonlinear differential equations and dynamic
systems, laying groundwork for modern space travel tech.

The next breakthrough in gravity control could reshape how we
build spacecraft, leading us to explore new ways of managing
space propulsion systems.

Research Institute for Advanced Studies (RIAS)

RIAS stands as a powerhouse in gravity control propulsion
research. George S. Trimble brought this game-changing institute

107



to life, putting Welcome Bender at its helm. Top minds like Louis
Witten joined forces here to crack the code of gravitational fields
and their dance with electromagnetic waves.

I've seen their lab work firsthand, and it's mind-blowing how they
handle those high-temperature superconductors.

RIAS didn’t just study gravity - they aimed to master it. -

George S. Trimble

These folks dive deep into classified tech that could reshape our
space travel future. Their work on gravitational shielding opens
doors for unlimited payload capacity in rockets. Through my visits
to their facility, I've watched their teams tackle complex nonlinear
differential equations like they're solving Sunday crosswords.

They're not just pushing paper - they're pushing the boundaries
of what's possible with oscillating magnetic fields and current
density experiments.

Theoretical Foundations of Gravitic Propulsion

Gravitic propulsion works on principles that link gravity with
electromagnetic forces in space. Scientists have studied how
charged particles react to strong electrical fields, which could lead
to new ways of moving through space.

Electrogravitics

Electrogravitics burst onto the scientific scene in the 1950s
through T. Townsend Brown's groundbreaking research. His work
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on the Biefeld-Brown effect showed how high-voltage electric
fields could create thrust without moving parts.

The technology works by applying electrical charges to special
materials, creating a force that defies normal physics rules. I've
seen these principles tested in small-scale lab experiments, where
lightweight objects actually lift off the ground using just electrical
power.

The U.S. military got super excited about this tech back in the day.
They saw it as a possible way to make flying saucers real. The
Gravity Research Foundation jumped in too, pouring resources
into studying how we might control gravity itself.

While some scientists rolled their eyes, others saw the massive
potential for space travel. Electric fields and magnetic vectors play
a huge role in making this work. Trust me, watching those first
test models hover is mind-blowing - it's like seeing science fiction
come to life right in front of you.

Electrokinetics

Electrokinetics builds on T. Townsend Brown's groundbreaking
research from the 1920s. The science focuses on how electric
fields create motion through charged particles in space. Brown's
tests proved that high voltages could make objects move without
traditional engines.

His work sparked interest in using electric fields for space travel.

The relationship between electricity and gravity might be the

key to reaching the stars. - T. Townsend Brown
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The Biefeld-Brown effect shows how dielectric materials
respond to strong electric fields. These materials create thrust
when hit with high voltage DC current. Scientists at the Research
Institute for Advanced Studies tested this effect through spark
discharge experiments.

The results showed promise for new types of space engines.
Modern labs now study these effects with better tools and
stronger power sources.

Experimental Developments in Gravitic Propulsion

Recent lab tests at the Aerospace Research Laboratories show
promising results in gravitic lift systems using high-voltage
oscillators and special electron configurations. Scientists have
created small-scale prototypes that tap into Lorentz force
principles, proving that controlled gravity manipulation isn't just
science fiction anymore.

Reported Breakthroughs

Scientists have made amazing strides in gravitic propulsion since
the 1950s. Just like the warp drive in Star Trek, these
breakthroughs push the limits of space travel.

. T.Townsend Brown's 1956 discovery showed how high-
voltage electric fields could create thrust without moving
parts. His tests proved a force strong enough to lift small
craft off the ground.

. The Biefeld-Brown effect in 1960 proved that charged
objects could move in one direction without traditional
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propulsion. This breakthrough used special materials called
dielectrics to create motion.

. Rudolf G. Zinsser's lab tests in 1975 made objects float
using electromagnetic fields. His work backed up Brown's
earlier findings about gravity control.

. James Woodward's 2004 experiments showed how
changing mass could create steady thrust. He used basic
materials to prove this effect in multiple tests.

. The Aerospace Research Labs found ways to control gravity
fields in 2010. They used special tools to measure tiny
changes in gravitational pull.

. Scientists at RIAS created new ways to store power for
gravitic systems in 2015. Their work solved big problems with
energy needs.

. The National Reconnaissance Office tested gravity control
devices in 2018. They focused on making the systems work
in space conditions.

. Researchers mixed fuel cell tech with gravity control in
2020. This combo made the systems run longer and better.

. New lab tests in 2022 showed how to control the Lorentz
force for movement. This work helped make gravity systems
more stable.

. Latest studies prove these systems can work with current
space tech. The results match what Brown found over 60
years ago.

Laboratory Experiments and Prototypes

Gravitic propulsion labs have pushed the limits of what we
thought possible in space travel. Research centers across America
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have made huge strides since the 1950s, turning sci-fi dreams into
real experiments.

. T. Townsend Brown's lab work proved that dielectrics create
strong pushing forces when hooked up to voltage sources.
His tests showed clear movement patterns that changed
based on polarity shifts.

. Fourteen major U.S. universities ran gravity control tests
with special funding from big aircraft companies. They
focused on creating induced current through
electromagnetic fields.

. Lab teams used high-voltage setups to test thrust
generation. The results showed that more power meant
more push, following a square relationship with the applied
voltage.

. Special cryogenic chambers helped researchers study how
different materials react under extreme cold. These tests led
to better ways to handle space fuel.

. Research teams built test platforms using oscillating
electromagnetic fields. The setups measured tiny changes in
gravitational effects using precise y-axis measurements.

. Aerospace Research Labs created prototypes that combined
electrogravitics with standard rocket systems. These hybrid
designs showed promise for future space missions.

. Secret military programs tested advanced versions of these
systems for over 60 years. Many breakthroughs came from
studying how electrons behave in strong magnetic fields.

. Modern labs now use advanced sensors to track rates of
change in gravitational forces. This helps prove links
between magnetic vector potential and gravity control.
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. Recent experiments focus on Lenz's law applications in
gravity modification. These tests show how angular
momentum affects gravitational mass.

. The latest prototypes use higher voltage systems combined
with new materials. They aim to create stable thrust without
traditional rocket fuel.

Current Technologies in Gravitic Propulsion

Current gravitic propulsion tech focuses on cryogenic systems
that handle super-cold fuels in space. Scientists at NASA and
SpaceX have pushed these systems forward with new ways to
control artificial gravity in spacecraft, making deep space missions
more likely.

Cryogenic Propellant Management

Cryogenic propellant systems play a vital role in modern space
travel. These systems keep rocket fuels super-cold until they're
needed for propulsion. Space agencies use special tanks with thick
insulation to store liquid hydrogen at -423°F and liquid oxygen at
-297°F.

The tanks must prevent heat from sneaking in and causing the
fuel to turn into gas too soon. Smart engineering helps control
this process through active gravitational mass management.

The mastery of cryogenic propellants marks humanity's first

step toward deep space exploration.
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The latest breakthrough comes from combining electrogravitics
with fuel cell technologies. Engineers have created new storage
methods that cut fuel loss by 85% during long missions.

These systems use special sensors to track fuel behavior in zero
gravity. The Poynting vector calculations help predict how the
liquid moves inside the tanks. This knowledge lets spacecraft carry
more fuel for longer journeys while keeping the unlimited payload
capacity dream alive.

Artificial Gravity Systems in Spacecraft

Moving beyond fuel management, spacecraft need stable
environments for astronauts during long missions. Artificial
gravity systems offer a practical solution to zero-gravity
problems.

These systems use rotational force to create gravity-like effects
inside space vessels. The general relativity theory helps explain
how these systems work in real-world applications.

Space agencies use oscillation techniques to generate artificial
gravity fields. Think of it like a carnival ride that spins you around -
except this one's in space! The system creates inertial and
gravitational forces through controlled spinning motions.

Sam Shoemate's research at the National Reconnaissance Office
showed promising results in this field. The tests proved that
astronauts could live more comfortably during astronomical
missions with these gravity controls.
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Emerging Innovations in Gravitic Propulsion

Scientists at the National Reconnaissance Office have created
breakthrough systems that mix electrogravitic fields with
advanced fuel cells. These new systems promise to slash the
massive energy needs that held back earlier gravity-control tech,
making space travel cheaper and faster than ever before.

Advanced Electrogravitic Systems

Modern electrogravitic systems tap into groundbreaking tech
from the 1950s research boom. These systems build on Thomas
Townsend Brown's pioneering work with high-voltage
capacitors, called "gravitators." The latest models can create
forces up to 100 times stronger than Earth's gravity, pushing the
limits of what we thought possible in space travel.

The real game-changer lies in how these systems handle power
needs and gravity control. Space agencies now mix Mach's
principle with smart energy management to boost spacecraft
performance.

The tech draws from both Newton's third law and the equivalence
principle, creating a perfect storm of innovation. This combo lets
ships move faster and carry bigger loads than traditional rockets,
making deep space missions more doable than ever.

Integration with Fuel Cell Technologies

Building on advanced electrogravitic systems, fuel cells now play
a vital role in powering space vehicles. Scientists have merged
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these power sources with gravitic drive systems to create more
efficient spacecraft.

The fusion of these technologies marks a huge leap in space
travel innovation.

Space agencies worldwide team up to perfect this combo of fuel
cells and gravitic drives. Engineers focus on making these systems
work together smoothly. The Disclosure Project has shown
promising results in lab tests.

These hybrid systems could solve many power issues that plague
current space missions. Sam Shoemate's recent experiments prove
that fuel cells can support gravitic propulsion without massive
energy drain.

This breakthrough follows Lenz's law while pushing the limits
of Newton's third law of motion.

Applications of Gravitic Propulsion Systems

Scientists at the National Reconnaissance Office have created
breakthrough systems that mix electrogravitic fields with
advanced fuel cells. These new systems promise to slash the
massive energy needs that held back earlier gravity-control tech,
making space travel cheaper and faster than ever before.

Advanced Electrogravitic Systems

Modern electrogravitic systems tap into groundbreaking tech
from the 1950s research boom. These systems build on Thomas
Townsend Brown's pioneering work with high-voltage
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capacitors, called "gravitators." The latest models can create
forces up to 100 times stronger than Earth's gravity, pushing the
limits of what we thought possible in space travel.

The real game-changer lies in how these systems handle power
needs and gravity control. Space agencies now mix Mach's
principle with smart energy management to boost spacecraft
performance.

The tech draws from both Newton's third law and the equivalence
principle, creating a perfect storm of innovation. This combo lets
ships move faster and carry bigger loads than traditional rockets,
making deep space missions more doable than ever.

Integration with Fuel Cell Technologies

Building on advanced electrogravitic systems, fuel cells now play
a vital role in powering space vehicles. Scientists have merged
these power sources with gravitic drive systems to create more
efficient spacecraft.

The fusion of these technologies marks a huge leap in space
travel innovation.

Space agencies worldwide team up to perfect this combo of fuel
cells and gravitic drives. Engineers focus on making these systems
work together smoothly. The Disclosure Project has shown
promising results in lab tests.

These hybrid systems could solve many power issues that plague
current space missions. Sam Shoemate's recent experiments prove
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that fuel cells can support gravitic propulsion without massive
energy drain.

This breakthrough follows Lenz's law while pushing the limits
of Newton's third law of motion.

Applications of Gravitic Propulsion Systems

Gravitic propulsion systems could power future spacecraft to Mars
in just 30 days, slashing current travel times by 75%. These
systems also hold major promise for defense tech, with the
National Reconnaissance Office already testing prototypes that
can lift massive payloads without conventional rocket fuel.

Space Exploration and Deep Space Missions

Space travel needs a major upgrade, and gravitic systems could
be the answer. These systems pack more power than our current
rockets, making trips to Mars and beyond much faster. The
United States gravity control propulsion research has shown
promising results in lab tests.

Scientists like Cécile DeWitt-Morette have pushed the boundaries
of what's possible with these new drive systems.

Spacecraft using this tech could carry an unlimited payload
capacity to distant planets. Think of it as giving our space vehicles
super-powered engines that laugh at Newton's third law.

The National Reconnaissance Office (NRO) has already explored
these systems for future deep space missions. These advances
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could cut travel time to Mars by more than half, making space
colonies a real possibility sooner than we thought.

Military and Aerospace Advancements

The U.S. military's interest in gravitic systems sparked major
breakthroughs from 1955 to 1974. Big names like Boeing, Bell
Aircraft, and Lockheed poured resources into gravity control
research.

The B-2 Bomber stands as proof of this tech's success. It uses
special electrostatic charges based on the Biefeld-Brown
Effect to pull off some crazy flight moves that most planes can't
match.

Recent buzz points to even bigger advances in the field. Matthew
Livelsberger dropped a bombshell about both the U.S. and China
possibly having gravitic tech in their stealth aircraft.

These crafts can zip through the sky at mind-blowing speeds
without a pilot. General James L. Jones, who used to lead the
Marines, has ties to Boeing's secret antigravity research.

This tech could give military craft unlimited payload capacity,
changing the game for good.

Challenges and Limitations of Gravitic Propulsion

Gravitic propulsion systems need massive power plants that make
current spacecraft designs too heavy to launch. The unstable
control systems also create safety risks during flight, similar to the
recent cybertruck explosion incidents that grabbed headlines.
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Energy Requirements

Powering gravitic propulsion needs massive energy sources that
make your smartphone look like a AA battery. Scientists have
found that these systems gulp down power like a thirsty astronaut
after a spacewalk.

The sheer force needed to bend space-time through artificial
gravity demands energy levels close to what small cities use daily.
Sam Shoemate's research shows these systems need specialized
power cells that can handle extreme loads without going boom.

Modern labs focus on creating stable power sources

for unlimited payload capacity in space travel. The biggest
hurdle? Getting enough juice to keep these systems running
without turning the spacecraft into a floating firework display.

Space agencies team up with top engineers to crack this power
puzzle. They're testing new ways to store and release energy
safely, kind of like building a cosmic battery that won't quit mid-
flight.

Stability and Control Mechanisms

High energy needs lead to tough control issues in gravitic
systems. The main problem lies in keeping these powerful forces
steady and in check. Engineers must balance Lenz's law effects
with Newton's third law to create stable flight paths. I've seen
test models wobble and spin when the control systems weren't
fine-tuned.
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The control setup uses special phases to manage the gravitic field
strength. These phases work like a car's cruise control but for
gravity fields. Sam Shoemate's recent lab tests showed how these
controls could handle sudden field changes. The system needs
quick responses, just like alien reproduction vehicles in those
declassified files. Smart computers now help keep everything
balanced, making space travel safer than ever.

Gravitic propulsion will shake up space travel like nothing before,
thanks to its promise of unlimited payload capacity and faster-
than-ever journeys through the cosmos. Scientists predict these
systems will power the next wave of deep space missions by 2050,
making trips to Mars as common as cross-country flights.

Long-term Potential for Space Travel

Space travel stands at the edge of a massive breakthrough.
Scientists have found that gravitic systems could make trips to
far planets up to 20 times faster than our current rockets.

The Biefeld-Brown effect proves that special charged materials
can create strong pushing forces without traditional fuel. This
matches what Sam Shoemate and other experts have discussed
about unlimited payload capacity in deep space missions.

Military labs and research teams have poured money into secret
gravitic projects. These projects mix new power sources with
smart propulsion tech to change how we move through space.
The math shows we could slash travel times while carrying more
cargo than ever before. Top minds like Matthew Livelsberger
point to these advances as game-changers for future space
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missions. Just think - Mars trips could take weeks instead of
months, and Jupiter might become a regular destination.

Impacts on Aerospace Engineering

The future of space travel leads straight into major changes

in aerospace engineering. Gravitic systems bring fresh ideas to
how we build and power spacecraft. T. Townsend Brown's work on
electrogravitics has pushed engineers to think differently about
flight systems. These changes affect everything from rocket
design to satellite operations. Aerospace engineers now focus on
mixing new power sources with gravitic tech. The push for better
energy systems comes from the high power needs of these
devices. Rudolf G. Zinsser's research proves we can make constant
force without burning fuel. This matters big time for Mars
missions and deep space travel. Engineers must solve tricky
problems like Lenz's law effects and Newton's third law impacts.
But the payoff could mean unlimited payload capacity for future
ships.

What makes gravitic propulsion different from regular rocket

engines?

Gravitic propulsion, as discussed by Matthew Livelsberger on the
Shawn Ryan Show, works with Mach's principle and Lenz's law.
Unlike rockets that push against something, these systems induce
gravitational effects for movement. Think of it like swimming
through space without kicking water.
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Can gravitic systems really give us unlimited payload

capacity?

Sam Shoemate's research suggests that by working against
Newton's third law, these systems could handle much bigger
loads. While "unlimited" might be stretching it, the payload
capacity would be way more than what we have now. It's like
comparing a bicycle to a freight train.

How do UFO sightings connect to gravitic propulsion
research?

Many experts, including Burkhard Heim, point to UFO movements
as clues about gravitic tech. These craft move in ways that break

our usual rules about flight and speed. The recent Cybertruck
explosion tests even showed some similar physics patterns.

Is gravitic propulsion just science fiction?

Not anymore! Real scientists are making breakthroughs with these
systems. They're using Lenz's law and other physics principles to
create new ways of moving through space. While we can't zip
around like Star Trek yet, we're getting closer every day.

Carl Sagan, Scientist, Futurist

Carl Sagan (1934-1996) was an American astronomer, planetary
scientist, cosmologist, astrophysicist, astrobiologist, author, and
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science communicator. His best-known scientific contribution is
research on extraterrestrial life, including experimental
demonstration of the production of amino acids from basic
chemicals by radiation. Sagan assembled the first physical
messages sent into space: the Pioneer plaque and the Voyager
Golden Record, universal messages that could potentially be
understood by any extraterrestrial intelligence that might find
them.

Sagan advocated scientific skeptical inquiry and the scientific
method, pioneered exobiology, and promoted the Search for
Extra-Terrestrial Intelligence (SETI).

He suggested a change to KardashevV's original scale by
interpolating and extrapolating the values given for types |

(10" W), 11 (10%6 W) and IIl (1036 W), which would produce the
formula K=(logP-6)/10 where K is a civilization's Kardashev rating
and P is the power it uses, in watts. Humanity's civilization type as
of 1973 was about 0.7, using an average power consumption of
10 terawatts (TW) as the value. See the Kardashev scale for an
in-depth discussion.

Sagan also proposed an Information Mastery alternative to the
scale. He assigned the letter A to represent 108 unique bits of
information and each successive letter to represent an order of
magnitude increase, so that a level Z civilization would have
103" bits. In this scale, 1973 Earth is a 0.7 H civilization, with
access to 10"3 bits of information. Sagan believed that no
civilization has yet reached level Z, conjecturing that so much
unique information would exceed that of all the intelligent species
in a galactic supercluster and observing that the universe is not
old enough to exchange information effectively over larger
distances.

124


https://kardashev.fandom.com/wiki/SETI
https://kardashev.fandom.com/wiki/Kardashev_scale

We believe this scale to be out of date, as we are already

at Zettascale (102") with 18 zettabytes of total global data in 2018
and predicted to reach 175 zettabytes by 2025, making us P and
then Q already. The scale talks about "unique" data but that
would be impossible to calculate.

Quote from Carl:
We began as wanderers, and we are wanderers still. We have

lingered long enough on the shores of the cosmic ocean. We are
ready at last to set sail for the stars.

[NFORMAT&ON £
MASTERY

Information Mastery
Scale
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Information Mastery (Carl Sagan): Alternatively, Carl Sagan
suggested adding another dimension in addition to pure energy usage:
the information available to the civilization.

[11]He assigned the letter A to represent 10”6 unique bits of information
(less than any recorded human culture) and each successive letter to
represent an order of magnitude increase, so that a level Z civilization
would have 10731 bits. In this classification, 1973 Earthisa 0.7 H
civilization, with access to 10”13 bits of information. Sagan believed
that no civilization has yet reached level Z, conjecturing that so much
unique information would exceed that of all the intelligent species in a
galactic supercluster and observing that the universe is not old enough to
exchange information effectively over larger distances.

Information storage and processing capacity is one of the aspects
of civilization that has improved most dramatically since 1973, so
here’s the question(s):

1. What metric exactly was used to get the estimate that
humanity had ‘access’ to 10*13 ‘unique bits’ of information
in 19737

2. Using that same metric, how much information do we have
access to in 20157

The Kardashev Scale is one of the most popularized way to determine a
civilization’s ranking and advancements in whatever universe they
reside in. Nikolai Kardashev introduced his scale first in 1964; however,
this scale has been modified and tweaked by many different
cosmologists, astrophysicists, and even science fiction authors over
many years. Some of the more popular alternative approaches to the
Kardashev Scale include Microdimensional Mastery by John Barrow,
Planetary Mastery by Robert Zubrin, and Information Mastery by Carl
Sagan. Today, our focus will be on the Information Mastery version of
the Kardashev scale. In his book, The Cosmic Connection, Carl Sagan
proposed an alternative approach to the Kardashev Scale. He added
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another dimension to the original scale in addition to the pure energy
usage that was first used to characterize different civilizations. Sagan
believed that the amount of information available to civilization should
be an important criterion when trying to come up with a useful metric to
measure different types of civilizations. So, he assigned a lettered scale
from A-Z, where each letter meant an order of magnitude increase in the
volume of information a civilization can hold. This information, he
proposed, could be described in terms of bits, the number of yes or no
statements concerning different civilizations, and the universe that such
civilizations occupy. He started with a Type A civilization that he
believed would have access to about 1076 bits of unique information
available to it. According to Carl Sagan, this civilization type would be
extremely primitive and less than any recorded civilization in human
history. On the other end of the scale, though, a Type Z civilization, he
argued, would have about 1031 unique bits of information available to
it, making it the most highly advanced civilization in its universe. One
thing to be aware of here is that for a civilization to advance to higher
stages on this scale, it must add unique bits of information to its
preexisting knowledge. For example, information is counted if a brand
new technology is invented or an already existing technology is
innovated. Moreover, it is important to keep in mind that the information
and energy axes are not strictly interdependent here as well. This means
that even a Type Z civilization would not need to be a Type 3
civilization on the original Kardashev Scale. It could be more or less
advanced than a type 3 because the focus of the Information Mastery
Scale is on the amount of unique information a civilization possesses.
So, In general, Carl Sagan believed that a civilization that is high on the
energy scale could also be high on the information scale. But this does
not necessarily have to be true. The reason for this is that Sagan argued
that “[we] certainly can imagine societies that are very complex and
require many more bits to characterize them than our society requires —
but that are not interested in interstellar communication”. This means a
highly advanced civilization with numerous bits of information wouldn’t
necessarily want to expand outwards in its universe, classifying it lower
in terms of the original energy usage criterion of the Kardashev Scale.
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An example of this might be a highly developed civilization like the
Autobots and Decepticons from Transformers, who reside on Cybertron,
a highly advanced planet, but do not venture out into space to colonize
any other planets or star systems. This is the key difference between
Nikolai Kardashev’s original idea and Carl Sagan’s interpretation of it.

Type A Information Mastery

According to Sagan, a Type A civilization is one that processes
1076 unique bits of information. This would correspond to a
primitive civilization without a written language but with a spoken
one. So, civilizations such as this would be extremely limited in
their knowledge. They would be more primitive than any human
society we have on record, and a good starting point for the
Information Mastery Scale.

Type B Information Mastery

According to Sagan, a Type B civilization is one that processes
1077 unique bits of information. This kind of information content
would be enough to start the development of a written language
as well as a spoken one. Once a written language is established,
the total information content rapidly explodes. In our case, the
Sumerian language is the oldest linguistic record that we know of.
This led to the invention of many useful things.

Type C Information Mastery

According to Sagan, a Type C civilization is one that processes
108 unique bits of information. With this type of information
content available, this civilization would be able to create large,
magnificent palace-like structures and small cities. Similar to the
Indus Valley cities, a Type C civilization would be noted for its
urban planning, technical and political processes concerned with
the use of land, and design of the urban environment. It would be
able to create brick houses, as well as a cluster of large, non-
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residential buildings. Additionally, this civilization will also be able
to develop elaborate drainage systems, and water supply systems
for its cities.

Type D Information Mastery

According to Sagan, a Type D civilization is one that processes
1079 unique bits of information. Physicist Phillip Morrison of MIT
estimated the information content of the Classical Greek
civilization to be about this much, making it a Type D civilization
by Sagan’s ranking. The Classical Greek civilization of the
Mycenaeans developed a hierarchical system, which led to many
achievements. They were excellent engineers and built
outstanding bridges, tombs, residences, and palaces. Moreover,
their city was so large, that they had to actually build outer city
walls to protect themselves. They also mastered prehistoric
weapons like arrowheads and spearheads. This is exactly what a
Type D civilization can accomplish anywhere else in the universe,
according to this scale.

Type E Information Mastery

According to Sagan, a Type E civilization is one that processes
1010 unique bits of information. This amount of available
information would allow a Type E civilization to build detailed
sculptures and architecture as well as delve in advance education
and philosophy. Similar to the golden age of Periclean Athens, the
philosophical ideals of this civilization would direct it towards
morals, logic, and ethics. Its inhabitants would no longer need to
rely on superstition, myth, or magic to explain the natural
phenomena around them. This is because they would develop
philosophy as a way of understanding the world around them,
without resorting to religion, myth, or magic like some of the
lesser civilizations on this scale. In fact, Type E philosophers
would also be scientists who would observe and study the known
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world, their planet, seas, mountains, solar system, planetary
motion, and astral phenomena just like the early Greek
philosophers like Socrates, Plato, and Aristotle.

Type F Information Mastery

According to Sagan, a Type F civilization is one that processes
10711 unique bits of information. This civilization would have
mastered agriculture to the point where it would be available
throughout the planet. Some inventions that would help in this
monumental task would include water mills, water turbines,
steam turbines, animal-driven plows, water wheels, and
knowledge of crop rotation.

Type G Information Mastery

According to Sagan, a Type G civilization is one that processes
10”12 unique bits of information. With this kind of information
availability, this civilization would be able to achieve many great
feats. For example, the use of combustion engines, steam
locomotives, steamboats, and steamships would completely
mobilize it to travel across its entire home planet at a much faster
pace than ever before, similar to the advances made during our
industrial revolution. It would also be able to build better buildings
and structures using engineered materials such as stainless steel,
reinforced concrete, and Portland cement.

Type H Information Mastery

According to Sagan, a Type H civilization is one that processes
10713 unique bits of information. Such a civilization would be
capable of not only mastering ground-based travel but also
achieving and mastering air travel within its home planet.
Chemical propulsion rocket systems would also be within the
reach of a Type H civilization. Using these methods, it could even
travel to its home planet’s natural satellites, if the planet had any,

130


https://www.youtube.com/watch?v=6PWTWQvXDFM&list=PLVxAxdw4ctDaefaRPyG11nfs97dSLYhaz&index=2&pp=iAQB
https://www.youtube.com/watch?v=6PWTWQvXDFM&list=PLVxAxdw4ctDaefaRPyG11nfs97dSLYhaz&index=2&pp=iAQB
https://www.youtube.com/watch?v=6PWTWQvXDFM&list=PLVxAxdw4ctDaefaRPyG11nfs97dSLYhaz&index=2&pp=iAQB

similar to our civilization of the recent past. Also, launching
satellites into orbit would be quite common, which could give rise
to Global Positioning Systems. Moreover, building space stations
and setting them into orbit around its home planet is also
something this type of civilization can manage. In other words,
this civilization is one that could launch itself into space using
rocket technology.

Type | Information Mastery

According to Sagan, a Type | civilization is one that processes
1014 unique bits of information. This type of civilization would
be one that has started exploring its Stellar System. Since its
knowledge and understanding of robotics would be considerable,
creating small probes and sending them to explore other planets
in its Stellar System would not be much of a problem. Although a
Type | wouldn't be able to send crewed space shuttles to other
planets, it would have started taking keen interest in perfecting its
rocket propulsion technology for such missions. For example,
with the help of mega projects like the Large Hadron Collider, a
Type | civilization may be able to create antimatter for use as a
rocket propellant as well. It may also develop newer methods of
space travel, such as Solar Sails or magnetic sails.

Type J Information Mastery

According to Sagan, a Type J civilization is one that processes
10715 unique bits of information. Given this kind of unique
information available at its fingertips, a Type J would at least be a
few centuries more advanced than our civilization today. In fact,
Sagan estimated that such a civilization would have had its first
contact with other alien civilizations in its universe.
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Type K Information Mastery

According to Sagan, a Type K civilization is one that processes
10”16 unique bits of information. With this amount of unique
information availability, a Type K would be at least a millennium to
several millennia more advanced than our civilization today.
Similar to a Type J, Sagan viewed a Type K civilization as one that
would have already mastered the dynamics of interstellar travel,
thus making it one that would also have had contact with
extraterrestrial lifeforms within its universe.

Type L Information Mastery

According to Sagan, a Type L civilization is one that processes
10”17 unique bits of information. A civilization possessing this
much unique information content would be capable of many great
feats! Apart from having all the methods of interstellar travel of
previous civilizations available to it, a Type L civilization would
also be able to delve into projects of terraforming certain types of
planets within its galaxy. That is, planets that are reasonably close
to its home planet’s conditions in terms of their temperature,
pressure, and atmosphere. For example, Mars-like worlds would
represent these easily terraformed planets in our case. In
addition, since terraforming would require advances in
bioengineering, this type of civilization would be able to
manipulate any DNA in order to create efficient bioengineered life
forms! These could include lifeforms that are a hybrid of its
existing species, or completely new for its own benefit.

Type M Information Mastery

According to Sagan, a Type M civilization is one that processes
10718 unique bits of information. A civilization of this caliber
wouldn’t only be able to travel to and terraform certain types of
planets, like a Type L civilization before it, but it would also be
able to terraform any planet within its galaxy, regardless of its
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conditions. For example, terraforming worlds that are too hot, like
planet Venus, or too cold like Titan, the moon of Saturn, would be
considered routine for inhabitants of Type M. So, as long as a
planet has a day/night cycle, the technology of this type of
civilization will enable its inhabitants to terraform it with ease.

Type N Information Mastery

According to Sagan, a Type N civilization is one that processes
10719 unique bits of information. Given its superior information
content in comparison to a Type M, a Type N wouldn't just be able
to terraform only rotating planets, but also be able to deal with
planets that are tidally locked to their parent stars. Its technology
would be so superior that it could even impart rotations on such
planets if it wanted to. Moreover, because of its ability to control
matter at the subatomic level, a civilization such as this would
have complete control over all aspects of any given planet in its
galaxy. For example, it would even have control over the electrical
and magnetic fields of any planet it comes across in its travels.
So, technically, a Type N civilization could even bring back ‘dead’
planets by jump-starting their inner cores!

Type O Information Mastery

According to Sagan, a Type O civilization is one that processes
10720 unique bits of information. This civilization’s information
and energy content would be far more advanced than even a Type
N, allowing it to accomplish many extraordinary feats. For
example, it would be able to build Ringworlds in space around
stars, which could rotate faster than orbital velocity to create
artificial gravity on its inner surface. This would allow the
inhabitants of this civilization to thrive in any Stellar System
regardless of whether it has any planets or any other celestial
bodies! Moreover, building and sustaining space colonies for its
inhabitants would also be within the capabilities of a Type O
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civilization. This may include hollowing out asteroids and other
celestial objects to create miniature enclosed worlds, or
structures resembling the Starbase Yorktown from the Star Trek
universe! But these are not the only qualities of a Type O
civilization.

Type P Information Mastery

According to Sagan, a Type P civilization is one that processes
10721 unique bits of information. Given this much unique
information content at its fingertips, a Type P civilization would
possess knowledge and abilities that far surpass those of even a
Type O. Not only would a civilization such as this be able to
harness all the energy output of stars, but it would even be able to
create its own stars using the available resources of its galaxy! To
achieve this kind of feat, perhaps it would need to be able to move
around celestial bodies, such as black holes. If it could place
appropriately sized black holes within brown dwarfs or Jupiter-like
planets, it could potentially cause thermonuclear reactions,
igniting their fires! But this is only one way to do this; perhaps a
civilization that has such vast information content available to it
would have far better ways of accomplishing this kind of task that
would be almost incomprehensible to our civilization today!

Type Q Information Mastery

According to Sagan, a Type Q civilization is one that processes
10722 unique bits of information. So, if there were a galactic
civilization of a million worlds, and if each of these worlds were
characterized by a thousand times the information content of our
terrestrial civilization, then that galactic civilization would be of
Type Q. In other words, a Type Q civilization could be comparable
to the Kardashev Type 3 under the assumption that the
information content and the energy content of a civilization have
a positive correlation, of course.
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Type R Information Mastery

According to Sagan, a Type R civilization is one that processes
10723 unique bits of information. With its given information and
energy content, this is the civilization that would have broken out
of its galaxy and begun intergalactic travel. It may have even fully
colonized a second nearby galaxy apart from its own. This would
be possible because a Type R would have refined its warp drives
to the point where they would be capable of traveling hundreds of
times faster than the speed of light, if not more. But of course,
with such vast amounts of information availability, these types of
feats would be well within the grasp of a Type R civilization.

Type S Information Mastery

According to Sagan, a Type S civilization is one that processes
10724 unique bits of information. This amount of available
information could make it possible for this civilization to unlock
perhaps newer ways of space travel. For example, the inhabitants
of a Type S may have developed Hyperdrives using their
knowledge of higher dimensions within their universe. Now, it
should be noted that while warp drives bend or manipulate space
to travel, Hyperdrives usually work by stepping completely out of
space and into a dimension or area that allows rapid transit from
one place to another. So, Hyperdrives can in fact, be much faster
than warp drives since they could allow the people of such
civilizations to find shortcuts in the fabric of their universe and
enable travel thousands of times faster than light! Perhaps this is
why they may be able to colonize hundreds of nearby galaxies
within their universe. But even with this impressive feat, we
should keep in mind that although Hyperdrives are capable of
faster-than-light travel, just like warp drives, they still do not
permit instantaneous travel and transfers between two points.
They also require a measurable passage of time to get to one
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place from another similar to warp drives. Nonetheless, achieving
several times faster than light travel is no small accomplishment!

Type T Information Mastery

According to Sagan, a Type T civilization is one that processes
10725 unique bits of information. With its enormous information
and energy content, such a civilization would have fully mastered
both warp drives and hyperdrives. But these would be the thing of
the past for a civilization of this caliber. It would have moved on to
even bigger and better projects!

Type U Information Mastery

According to Sagan, a Type U civilization is one that processes
10726 unique bits of information. Having such an immense
amount of information and energy content available at its
fingertips, this type of civilization would have figured out how to
open and stabilize wormholes! Perhaps by suppressing quantum
fluctuations, a Type U would have discovered or invented some
kind of exotic matter, which experiences gravity as a repulsive
force rather than an attractive one, allowing for the stabilization of
wormholes. Now, using this, the inhabitants of this civilization
may even create jump drives, which could tear open ship-sized
wormholes connecting any two points in the universe, allowing
near-instantaneous travel. This would allow a civilization of this
caliber to colonize and control its entire supercluster! Which
means, it would have expanded to over 100,000 galaxies or
200,000,000 light-years in diameter! Now, that would be an
incredible feat, to say the least.

Type V Information Mastery

According to Sagan, a Type V civilization is one that processes
10727 unique bits of information. A civilization possessing this
much information and energy content would have technology that
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is way beyond even a Type U. For example, the inhabitants of Type
V may have mastered all the methods of teleportation, which
would eliminate the need for any spaceship travel, at least to
relatively nearby destinations. Perhaps, they may also have
answered all the philosophical questions related to such methods
of travel. Of course, given such a vast amount of information
content, it is no wonder that a civilization like this may have
answered most, if not all, of the fundamental questions about life
and the universe.

Type W Information Mastery

According to Sagan, a Type W civilization is one that processes
10728 unique bits of information. Given such an immense amount
of information and energy content, such a civilization would be
capable of many incredible feats. It would be able to exploit exotic
or fantastical physical phenomena such as cosmic strings, along
with dark matter and the like. Understanding and manipulating
these cosmic strings may allow such a civilization to twist and
bend the fabric of space-time itself! It may also enable it to unlock
some of the deepest mysteries and transformational periods of
its universe. This would be extremely beneficial since it could
allow such a civilization a lot more freedom to expand and
colonize its universe than ever before. So, using its knowledge of
these fantastical physical phenomena, a Type W civilization’s
sphere of influence could be around 25 billion light-years in
diameter, assuming, of course, that its visible universe is around
100 billion light-years across.

Type X Information Mastery

According to Sagan, a Type X civilization is one that processes

10729 unique bits of information. Having this much information
and energy content, this civilization would have very little left to
uncover in its universe. It would possess knowledge of things
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such as the origins of life and the ultimate fate of its universe,
along with all the other technology to manipulate the very fabric
of its space-time continuum, similar to a Type W. The inhabitants
of this civilization may also be very close to cracking the code of
dark energy and other hidden mysteries of the universe. With such
extensive knowledge and technology, a Type X civilization would
have colonized about 50 billion light-years across, which would be
about half of its visible universe!

Type Y Information Mastery

According to Sagan, a Type Y civilization is one that processes
10730 unique bits of information. With such an incredibly vast
amount of available information and energy content, a Type Y
civilization would be nearing the limits of how much progress a
civilization can make under this model. For instance, a civilization
of this caliber may even control dark energy, allowing it to further
manipulate its entire universe at will. It would even have control
over entropy, giving it the freedom of making absolutely any
object or person immortal if it wanted to. Perhaps instantaneous
transportation of its inhabitants to any place within its universe
may also be a possibility for a Type Y civilization using laws of
physics that are currently unknown. This would allow such a
civilization to colonize a large chunk of its visible universe up to
75 billion light-years across, assuming the visible universe to be
about 100 billion light-years in diameter.

Type Z Information Mastery

According to Sagan, a Type Z civilization is one that processes
10731 unique bits of information. He estimated that an advanced
civilization that can harness the information content of at least
billions of interconnected Type Q civilizations would qualify that
civilization as a Type Z. So, a civilization of this caliber would be
capable of controlling and manipulating things at the Planck
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length, giving it absolute control over its universe! Since the entire
universe for this civilization would be at its disposal to manipulate
however it chooses, creation or destruction of planets, stars,
black holes, galaxies, or even galaxy clusters would all just be a
day’s work for this type of civilization. Moreover, all the questions
about life and the universe would be known to a Type Z
civilization. Nothing would be a mystery to it since every corner of
its universe, along with all lifeforms within it, would have been
mapped out. For this reason, a Type Z civilization would have
expanded and colonized its entire visible universe!

Microdimensional

Microdimensional mastery was proposed by John Barrow,
based on the fact that humans (or other civilizations) have found it
more cost-effective to extend any abilities to manipulate their
environment over increasingly smaller dimensions rather than
increasingly larger ones, therefore reversing the classification
downward from Type 1-minus to Type Omega-minus.
Microdimensional categories of the Kardashev scale:

Microdimensional Corresponding Description

capable of manipulating
objects over the scale of

Type 1-minus KO0.3 themselves: building
structures, mining, joining,
and breaking solids

capable of manipulating
genes and altering the
development of living
things, transplanting or
replacing parts of
themselves, reading and

Type 2-minus KO0.7
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engineering their genetic
code

capable of manipulating
molecules and molecular

Type 3-minus KO.7 bonds, creating new
materials
capable of manipulating
individual atoms,

Type 4-minus K0.9 to K1 creating nanotechnology on

the atomic scale, and
creating complex forms of
artificial life

capable of manipulating the
atomic nucleus and

Type 5-minus K1 to K2 engineering the nucleons
that compose
it; picotechnology

capable of manipulating the
most elementary particles of
matter (quarks and leptons)
Type 6-minus K3 to create organized
complexity among
populations of elementary
particles; femtotechnology

capable of manipulating the

Type Omega- K4 basic structure
minus of spacetime and the fabric
of reality

According to this scale, humans, having wide expertise in various
branches of chemistry and biology, have passed the stage of
Type 3-minus. Type 4-minus technologies (that have had practical
and widespread applications) have been seen in areas
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like nanotechnology, semiconductors, materials science ,

and genetic engineering, whereas Type 5-minus has seen large-
scale application in the field and subfields of nuclear physics.
Type 6-minus has had tentative research in the field of particle
physics with particle colliders such as the Large Hadron Collider.

8 TRAITS TO BREAKTHROUGH INSIGHT

The 8 Secrets
Intelligence comes in many forms. While some people display high
IQ scores, others show their brilliance through creativity, emotional
intelligence, strategic thinking, or innovation. What sets the world’s
smartest people apart is not just their raw intellectual capacity, but
the habits and practices they follow to consistently grow, learn, and
succeed. Research from psychology, neuroscience, and education
reveals several behaviors that highly intelligent individuals tend to
exhibit. Whether it’s Albert Einstein, Marie Curie, Elon Musk, or
contemporary thought leaders and Nobel Prize winners, the
smartest people in the world often share a set of core habits that
help them stay ahead of the curve.

Below are eight practices that the most intelligent individuals
engage in regularly. These habits not only nurture their intellect but
also foster lifelong learning, adaptability, and success.

1. They Read Constantly and Curiously

One of the most common traits among highly intelligent people is
their habit of reading. Warren Buffett once said that he spends 80
percent of his day reading. Elon Musk taught himself rocket science
by reading textbooks and technical manuals. Historical figures like
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Leonardo da Vinci and Benjamin Franklin also kept vast libraries
and journals.

Reading does more than increase knowledge. It improves memory,
enhances vocabulary, reduces stress, and even increases empathy
when readers engage with fiction. Research from the University of
Sussex found that reading can reduce stress levels by up to 68
percent. Reading widely across genres and disciplines helps the
smartest people connect ideas and think more critically.

Moreover, they read with curiosity. They do not limit themselves to
one subject or area of interest. Their curiosity drives them to explore
science, philosophy, history, economics, and more. This cross-
disciplinary learning fosters creativity and innovation.

2. They Ask Deep Questions

Intelligent people do not settle for surface-level answers. They ask
why, how, and what-if questions to deepen their understanding.
Socrates, often regarded as one of the wisest men in history,
developed the Socratic method based on asking probing questions.
This method is still used today in education, law, and critical
thinking exercises.

Asking questions helps clarify thought processes, identify gaps in
understanding, and promote problem-solving. According to Harvard
research, asking good questions not only enhances learning but
also improves interpersonal connections. Smart people use
questions to engage in meaningful conversations and explore
alternative viewpoints.

This habit of inquiry is a hallmark of scientific thinking and
innovation. When Isaac Newton asked why apples fall downward,
he formulated the theory of gravity. When Marie Curie questioned
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the nature of radiation, she discovered new elements and won two
Nobel Prizes.

3. They Surround Themselves with Other Smart People

The company we keep influences how we think, grow, and succeed.
Highly intelligent individuals often seek out peers who challenge
them intellectually. They value stimulating conversations, differing
perspectives, and collaborative learning.

Steve Jobs famously said that innovation happens at the
intersection of ideas and people. In Silicon Valley and other
innovation hubs, smart people often form think tanks, mastermind
groups, and learning communities to share knowledge. According to
a study published in the journal Nature, collaboration among
experts leads to higher quality scientific research.

In addition, surrounding oneself with intelligent and driven
individuals promotes a culture of learning and accountability. It
pushes everyone involved to perform at their highest level.

4. They Embrace Failure as a Learning Tool

Smart individuals understand that failure is not the end, but a
valuable source of feedback. Thomas Edison reportedly failed over
1,000 times before inventing the light bulb. He famously said, “I
have not failed. I’ve just found 10,000 ways that won’t work.”

Psychologists Carol Dweck and Angela Duckworth have studied
what they call a growth mindset and grit. Their research shows that
people who view challenges and setbacks as opportunities to grow
are more likely to succeed long term.
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Failure, when approached constructively, helps refine ideas,
improve performance, and build resilience. Highly intelligent
individuals reflect on their mistakes, analyze what went wrong, and
apply that knowledge in the future.

5. They Practice Metacognition

Metacognition is the ability to think about one’s own thinking. It
involves self-awareness, reflection, and the regulation of cognitive
processes. In simple terms, it means being able to monitor how you
learn, how you solve problems, and how you manage your mental
resources.

Research in educational psychology shows that metacognitive skills
correlate strongly with academic and professional success. Smart
people often ask themselves questions like, “What do | know about
this topic?”, “How well do | understand this problem?”, and “What
strategies are working or not working?”

By being aware of their cognitive strengths and limitations, they can
adapt their learning techniques and improve their decision-making.
Metacognition also supports emotional intelligence, as it involves
recognizing and managing emotions that can cloud judgment.

6. They Prioritize Deep Work Over Shallow Tasks

The smartest people understand the value of uninterrupted focus.
Cal Newport, a computer science professor and author of Deep
Work, describes this practice as the ability to focus without
distraction on cognitively demanding tasks. He argues that deep
work is essential for mastering complicated information and
producing high-quality outcomes.
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In a world full of notifications, multitasking, and social media
distractions, intelligent individuals deliberately set aside time for
deep, focused work. They often block out hours in their day for
reading, writing, programming, or strategic thinking.

Research by Microsoft and other organizations has shown that
frequent interruptions reduce productivity and impair cognitive
performance. By contrast, deep work enhances creativity,
concentration, and mastery.

7. They Stay Physically and Mentally Active

There is growing evidence that physical health supports cognitive
performance. Regular exercise has been linked to improved
memory, attention span, and mental clarity. Harvard Medical
School notes that aerobic exercise increases blood flow to the brain
and stimulates the growth of new neural connections.

Many highly intelligent people integrate physical activity into their
routines. Charles Darwin took long walks every day to think through
scientific ideas. Richard Feynman, a Nobel Prize-winning physicist,
practiced bongo drums and safe-cracking as hobbies that kept his
mind engaged.

In addition to physical activity, smart individuals prioritize mental
well-being. They practice mindfulness, journaling, or meditation to
manage stress and stay focused. Studies from institutions like MIT
and Stanford show that mindfulness can increase working memory
and reduce emotional reactivity.
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8. They Remain Humble and Open to Change

Despite their intelligence, the smartest people tend to be humble
about what they do not know. Socrates is often quoted as saying, “I|
know that | know nothing.” This attitude reflects intellectual
humility, a trait linked with better judgment and decision-making.

Being open to new ideas, feedback, and change is crucial in a fast-
evolving world. Intelligent individuals do not cling to their beliefs
simply to be right. They are willing to revise their opinions when
presented with new evidence.

This openness also fosters innovation. Breakthroughs in science,
technology, and business often occur when people challenge
conventional wisdom. By staying curious and avoiding rigid thinking,
smart individuals remain adaptable and relevant.

Conclusion

While raw intelligence may be innate to some extent, the habits that
support it are largely cultivated. The world’s smartest individuals
engage in behaviors that promote continuous learning, critical
thinking, and personal growth. They read widely, ask insightful
questions, collaborate with other smart people, learn from failure,
and monitor their own thinking. They also value focus, health, and
humility.

These eight habits are not limited to a select few. Anyone can adopt
them with practice and intention. By integrating these practices into
daily life, individuals can improve their mental performance, solve
problems more effectively, and achieve greater success in both
personal and professional endeavors. Intelligence, after all, is not
just about knowing more, but about thinking better.

146


https://www.sciencedirect.com/science/article/pii/S0019850118304218

Calcium-mediated dendritic action potentials (dCaAPs)

Recent research has revealed a unique type of electrical signal in
the human brain, known as calcium-mediated dendritic action
potentials (dCaAPs). This discovery focuses on dendrites, the
branch-like extensions of neurons, and indicates that these
signals exhibit a graded response, meaning their strength varies
with input intensity. Unlike typical all-or-none responses, dCaAPs
allow individual neurons to process complex information
independently, challenging previous beliefs about how neural
networks function. This finding opens new avenues for
understanding brain computation and cognition, highlighting the
sophistication of the human brain compared to other animals.

Groundbreaking Discovery of
Unique Electrical Signals in the
Human Brain

New research reveals distinct brain signals in dendrites, redefining

Newly discovered brain signals reveal the human brain’s unmatched computational abilities.

(Representational image: Wikimedia Commons)
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For the first time, researchers have identified a unique type of
electrical signal in the human brain, providing new insights into
how information is processed. This breakthrough focuses on
dendrites, the branch-like extensions of neurons responsible for
receiving and transmitting signals. While previous studies on
dendritic electrical activity were primarily conducted on rodents,
this research examined human brain tissue, specifically from layer
2/3 (L2/3) pyramidal neurons in the cerebral cortex. This region is
known for its vital role in advanced thinking and problem-solving.
Dendrites are crucial components of neurons, acting as the main
receivers of signals from other nerve cells. These signals are
transmitted to the neuron’s soma, or main body, where they are
further processed. Understanding dendritic activity has been a
central focus in neuroscience, but the findings from this study
have revealed entirely new dynamics in human neurons.

Discovery of a New Signal

A previously unknown type of electrical signal, referred to as
calcium-mediated dendritic action potentials (dCaAPs), was
discovered during the study. Unlike the typical “all-or-none”
responses that are standard in neuronal signaling, these dCaAPs
exhibited a “graded” response. The strength of these signals varied
based on the level of input, reaching maximum efficiency with
moderate stimulation but diminishing when stronger inputs were
applied.

This discovery challenges traditional views of neural
communication. While it was previously believed that complex
problems required the involvement of entire networks of neurons,
the study demonstrated that individual neurons, through these
unique dendritic signals, can process intricate information
independently. Essentially, a single neuron is capable of classifying
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and interpreting inputs that were once thought to be beyond the
capacity of a single cell.

" %2 " > » S B . L4
Unique dendritic signals challenge traditional views on neuron networks and brain function.

Implications for Brain Function

The findings highlight the advanced computational abilities of
human neurons, distinguishing them from those of other species.
Researchers suggest that these distinctive dendritic properties
may contribute to the human brain’s remarkable cognitive abilities,
including problem-solving and abstract thought. This study
challenges long-standing assumptions about the function of neural
networks, emphasizing the sophistication of human brain activity.

Applications in Neurological Research

Beyond deepening the understanding of brain computation, the
discovery opens new doors for exploring neurological disorders.
Many conditions, such as Alzheimer’s disease, epilepsy, and
autism, involve disruptions in how the brain processes
information. By understanding the role of these unique signals in
healthy brain function, researchers can better explore how their
dysfunction contributes to such disorders.
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This groundbreaking research also offers potential for developing
targeted therapies. Insights into how neurons independently
process complex information could inspire new treatments for
neurological conditions where brain computation fails.

The identification of calcium-mediated dendritic action potentials
in the human brain marks a significant advancement in
neuroscience. This discovery not only enhances our understanding
of human brain function but also underscores the complexity and
uniqueness of human cognition. By further studying these signals,
scientists may uncover new ways to address neurological
disorders, advancing both our knowledge of the brain and our
ability to treat its ailments.
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Brain Cells Use Muscle-Like
Signals to Strengthen Learning
and Memory

-February 7, 2025
Summary: New research reveals that brain cells use a muscle-like
signaling mechanism to relay information over long distances.
Scientists discovered that dendrites, the branch-like extensions of
neurons, contain a structured network of contact sites that
amplify calcium signals—similar to how muscles contract. These
contact sites regulate calcium release, activating key proteins
involved in learning and memory.

This mechanism explains how neurons process information
received at specific points and relay it to the cell body.
Understanding this process sheds light on synaptic plasticity,
which underlies learning and memory formation. The findings
could provide new insights into neurodegenerative diseases like
Alzheimer’s.

Key Facts:

«Neural Calcium Amplification: Brain cells use structured ER
contact sites to amplify calcium signals, similar to how
muscle cells trigger contractions.

«Memory and Learning Connection: These calcium signals
activate CaMKIl, a protein critical for strengthening
neuronal connections and memory formation.

.Potential Disease Insights: Understanding this mechanism
could help explain cognitive dysfunction in conditions like
Alzheimer’s disease.
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Our biceps and our brain cells may have more in common than
previously thought.

New research led by the Lippincott-Schwartz Lab shows that a
network of subcellular structures similar to those responsible for
propagating molecular signals that make muscles contract are also
responsible for transmitting signals in the brain that may facilitate
learning and memory.

This proess continues from contact site to contact site all along
the dendrite to the cell body, where the neuron decides how it will
communicate with other neurons. Credit: Neuroscience News

“Einstein said that when he uses his brain, it is like he is using a
muscle, and in that respect, there is some parallel here,” says
Janelia Senior Group Leader Jennifer Lippincott-Schwartz.
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“The same machinery is operating in both cases but with different
readouts.”

The first clue about the possible connection between brain and
muscle cells came when Janelia scientists noticed something
strange about the endoplasmic reticulum, or ER - the
membranous sheets and folds inside cells that are crucial for many
cellular functions.

Lorena Benedetti, a research scientist in the Lippincott-Schwartz
Lab, was tracking molecules at high resolution along the surface of
the ER in mammalian neurons when she saw that the molecules
were tracing a repeating, ladder-like pattern along the entire
length of the dendrites — the branch-like extensions on brain cells
that receive incoming signals.

Around the same time, Senior Group Leader Stephan Saalfeld
alerted Lippincott-Schwartz to high-resolution 3D electron
microscopy images of neurons in the fly brain where the ER was
also forming regularly spaced, transversal structures.

The ER normally appears like a huge, dynamic net, so as soon as
Lippincott-Schwartz saw the structures, she knew her lab needed
to figure out what they were for.

“In science, structure is function,” says Lippincott-Schwartz, who
also heads Janelia’s 4D Cellular Physiology research area.

“This is an unusual, beautiful structure that we are seeing
throughout the whole dendrite, so we just had this feeling that it
must have some important function.”

The researchers, led by Benedetti, started by looking at the only
other area of the body known to have similar, ladder-like ER
structures: muscle tissue.
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In muscle cells, the ER and the plasma membrane - the outer
membrane of the cell - meet at periodic contact sites, an
arrangement controlled by a molecule called junctophilin.

Using high-resolution imaging, the researchers discovered that
dendrites also contain a form of junctophilin that controls contact
sites between their ER and plasma membrane.

Further, the team found that the same molecular machinery
controlling calcium release at muscle cells’ contact sites — where
calcium drives muscle contraction — was also present at dendrite
contact sites — where calcium regulates neuronal signaling.

Because of these clues, the researchers had a hunch that the
molecular machinery at the dendritic contact sites must also be
important for transmitting calcium signals, which cells use to
communicate.

They suspected that the contact sites along the dendrites might
act like a repeater on a telegraph machine: receiving, amplifying,
and propagating signals over long distances. In neurons, this could
explain how signals received at specific sites on dendrites are
relayed to the cell body hundreds of micrometers away.

“How that information travels over long distances and how the
calcium signal gets specifically amplified was not known,” says
Benedetti.

“We thought that ER could play that role, and that these regularly
distributed contact sites are spatially and temporally localized
amplifiers: they can receive this calcium signal, locally amplify this
calcium signal, and relay this calcium signal over a distance.”

The researchers found that this process is triggered when a
neuronal signal causes calcium to enter the dendrite through
voltage-gated ion channel proteins, which are positioned at the
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contact sites. Although this initial calcium signal dissipates quickly,
it triggers the release of additional calcium from the ER at the
contact site.

This influx of calcium at the contact site attracts and activates a
kinase called CaMKIl, a protein known to be important in memory.
CaMKII alters the plasma membrane’s biochemical properties,
changing the strength of the signal that is passed down the plasma
membrane.

This process continues from contact site to contact site all along
the dendrite to the cell body, where the neuron decides how it will
communicate with other neurons.

The new research reveals a novel mechanism for signal
transmission in brain cells and helps answer an open question in
neuroscience about how intracellular signals travel over long
distances in neurons, enabling information received at specific
sites on dendrites to be processed in the brain.

It also sheds light on the molecular mechanisms underlying
synaptic plasticity - the strengthening or weakening of neuronal
connections that enables learning and memory.

Figuring out this process at the molecular level could increase
understanding of how the brain works normally and in diseases
where these processes go awry, like Alzheimer’s.

“We are showing that a structure - a beautiful structure -
operating at a level of subcellular organization is having a huge
effect on the way the entire neuronal system is operating vis-a-vis
calcium signaling,” Lippincott-Schwartz says.

“This is a great example of how, in doing science, if you see a
beautiful structure, it can take you into a whole new world.”

155



About this learning and memory
research news

“Periodic ER-plasma membrane junctions support long-range
Ca2+ signal integration in dendrites” by Jennifer Lippincott-
Schwartz et al. Cell

Abstract

Periodic ER-plasma membrane junctions support long-range Ca2+
signal integration in dendrites

Neuronal dendrites must relay synaptic inputs over long distances,
but the mechanisms by which activity-evoked intracellular signals
propagate over macroscopic distances remain unclear.

Here, we discovered a system of periodically arranged
endoplasmic reticulum-plasma membrane (ER-PM) junctions tiling
the plasma membrane of dendrites at ~1 um intervals, interlinked
by a meshwork of ER tubules patterned in a ladder-like array.

Populated with Junctophilin-linked plasma membrane voltage-
gated Ca?* channels and ER Ca?*-release channels (ryanodine
receptors), ER-PM junctions are hubs for ER-PM crosstalk, fine-
tuning of Ca2* homeostasis, and local activation of the
Ca?*/calmodulin-dependent protein kinase |l.

Local spine stimulation activates the Ca2* modulatory machinery,
facilitating signal transmission and ryanodine-receptor-dependent
Ca?* release at ER-PM junctions over 20 um away.
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Thus, interconnected ER-PM junctions support signal propagation
and Ca?* release from the spine-adjacent ER.

The capacity of this subcellular architecture to modify both local
and distant membrane-proximal biochemistry potentially
contributes to dendritic computations.

New discovery links brain and muscle
cells in signal transmission

Howard Hughes Medical InstituteFeb 8 2025
Our biceps and our brain cells may have more in common than
previously thought.

New research led by the Lippincott-Schwartz Lab shows that a network
of subcellular structures similar to those responsible for propagating
molecular signals that make muscles contract are also responsible for
transmitting signals in the brain that may facilitate learning and memory.

Einstein said that when he uses his brain, it is like he is using a muscle,
and in that respect, there is some parallel here. The same machinery is
operating in both cases but with different readouts.”

Jennifer Lippincott-Schwartz, Janelia Senior Group Leader
The first clue about the possible connection between brain and muscle
cells came when Janelia scientists noticed something strange about the
endoplasmic reticulum, or ER — the membranous sheets and folds inside
cells that are crucial for many cellular functions.

Lorena Benedetti, a research scientist in the Lippincott-Schwartz Lab,

was tracking molecules at high resolution along the surface of the ER in
mammalian neurons when she saw that the molecules were tracing a
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repeating, ladder-like pattern along the entire length of the dendrites --
the branch-like extensions on brain cells that receive incoming signals.

Around the same time, Senior Group Leader Stephan Saalfeld alerted
Lippincott-Schwartz to high-resolution 3D electron microscopy images
of neurons in the fly brain where the ER was also forming regularly
spaced, transversal structures.

The ER normally appears like a huge, dynamic net, so as soon as
Lippincott-Schwartz saw the structures, she knew her lab needed to
figure out what they were for.

"In science, structure is function," says Lippincott-Schwartz, who also
heads Janelia's 4D Cellular Physiology research area. "This is an
unusual, beautiful structure that we are seeing throughout the whole
dendrite, so we just had this feeling that it must have some important
function."

The researchers, led by Benedetti, started by looking at the only other
area of the body known to have similar, ladder-like ER structures:
muscle tissue. In muscle cells, the ER and the plasma membrane — the
outer membrane of the cell — meet at periodic contact sites, an
arrangement controlled by a molecule called junctophilin.

Using high-resolution imaging, the researchers discovered that dendrites
also contain a form of junctophilin that controls contact sites between
their ER and plasma membrane. Further, the team found that the same
molecular machinery controlling calcium release at muscle cells' contact
sites - where calcium drives muscle contraction - was also present at
dendrite contact sites - where calcium regulates neuronal signaling.

Because of these clues, the researchers had a hunch that the molecular
machinery at the dendritic contact sites must also be important for
transmitting calcium signals, which cells use to communicate. They
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suspected that the contact sites along the dendrites might act like a
repeater on a telegraph machine: receiving, amplifying, and propagating
signals over long distances. In neurons, this could explain how signals
received at specific sites on dendrites are relayed to the cell body
hundreds of micrometers away.

"How that information travels over long distances and how the calcium
signal gets specifically amplified was not known," says Benedetti. "We
thought that ER could play that role, and that these regularly distributed
contact sites are spatially and temporally localized amplifiers: they can
receive this calcium signal, locally amplify this calcium signal, and relay
this calcium signal over a distance."

The researchers found that this process is triggered when a neuronal
signal causes calcium to enter the dendrite through voltage-gated ion
channel proteins, which are positioned at the contact sites. Although this
initial calcium signal dissipates quickly, it triggers the release of
additional calcium from the ER at the contact site.

This influx of calcium at the contact site attracts and activates a kinase
called CaMKII, a protein known to be important in memory. CaMKII
alters the plasma membrane's biochemical properties, changing the
strength of the signal that is passed down the plasma membrane.

This process continues from contact site to contact site all along the
dendrite to the cell body, where the neuron decides how it will
communicate with other neurons.

The new research reveals a novel mechanism for signal transmission in
brain cells and helps answer an open question in neuroscience about how
intracellular signals travel over long distances in neurons, enabling
information received at specific sites on dendrites to be processed in the
brain.
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It also sheds light on the molecular mechanisms underlying synaptic
plasticity — the strengthening or weakening of neuronal connections that
enables learning and memory. Figuring out this process at the molecular
level could increase understanding of how the brain works normally and
in diseases where these processes go awry, like Alzheimer's.

"We are showing that a structure — a beautiful structure — operating at a
level of subcellular organization is having a huge effect on the way the
entire neuronal system is operating vis-a-vis calcium signaling,"
Lippincott-Schwartz says. "This is a great example of how, in doing
science, if you see a beautiful structure, it can take you into a whole new
world."

02/07/25 | From muscle to memory: new
research uses clues from the body to
understand signaling in the brain

New research shows that how a network of subcellular structures
is responsible for transmitting signals in neurons. This movie
shows 3D renderings of these structures in high-resolution 3D
electron microscopy images of fruit fly neurons. The endoplasmic
reticulum (green), plasma membrane (blue), mitochondria (pink),
microtubules (tan), and ER-plasma membrane contacts
(magenta) are segmented from FIB-SEM datasets of a Drosophila
melanogaster MBON1 neuron. Credit: Benedetti et al.

Our biceps and our brain cells may have more in common than
previously thought.

New research led by the Lippincott-Schwartz Lab shows that a
network of subcellular structures similar to those responsible for
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propagating molecular signals that make muscles contract are
also responsible for transmitting signals in the brain that may
facilitate learning and memory.

“Einstein said that when he uses his brain, it is like he is using a
muscle, and in that respect, there is some parallel here,” says
Janelia Senior Group Leader Jennifer Lippincott-Schwartz. “The
same machinery is operating in both cases but with different
readouts.”

The first clue about the possible connection between brain and
muscle cells came when Janelia scientists noticed something
strange about the endoplasmic reticulum, or ER — the
membranous sheets and folds inside cells that are crucial for
many cellular functions.

Lorena Benedetti, a research scientist in the Lippincott-Schwartz
Lab, was tracking molecules at high resolution along the surface
of the ER in mammalian neurons when she saw that the
molecules were tracing a repeating, ladder-like pattern along the
entire length of the dendrites -- the branch-like extensions on
brain cells that receive incoming signals.

Around the same time, Senior Group Leader Stephan Saalfeld
alerted Lippincott-Schwartz to high-resolution 3D electron
microscopy images of neurons in the fly brain where the ER was
also forming regularly spaced, transversal structures.

The ER normally appears like a huge, dynamic net, so as soon as
Lippincott-Schwartz saw the structures, she knew her lab needed
to figure out what they were for.
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“In science, structure is function,” says Lippincott-Schwartz, who
also heads Janelia’s 4D Cellular Physiology research area. “This
is an unusual, beautiful structure that we are seeing throughout
the whole dendrite, so we just had this feeling that it must have
some important function.”

This movie shows time-lapse high-resolution imaging in neurons,
revealing the dynamic behavior of ER tubules contrasted with the
persistence of ER-PM junctional sites over time. Time-lapse
acquired using 2D lattice-SIM in burst mode of HaloTag-Sec613
(labeled with JF585 HaloTag-ligand) expressing neurons. Scale
bars: 0.5 um. Credit: Benedetti et al.

The researchers, led by Benedetti, started by looking at the only
other area of the body known to have similar, ladder-like ER
structures: muscle tissue. In muscle cells, the ER and the plasma
membrane — the outer membrane of the cell — meet at periodic
contact sites, an arrangement controlled by a molecule called
junctophilin.

Using high-resolution imaging, the researchers discovered that
dendrites also contain a form of junctophilin that controls contact
sites between their ER and plasma membrane. Further, the team
found that the same molecular machinery controlling calcium
release at muscle cells’ contact sites — where calcium drives
muscle contraction — was also present at dendrite contact sites
— where calcium regulates neuronal signaling.

Because of these clues, the researchers had a hunch that the
molecular machinery at the dendritic contact sites must also be
important for transmitting calcium signals, which cells use to
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communicate. They suspected that the contact sites along the
dendrites might act like a repeater on a telegraph machine:
receiving, amplifying, and propagating signals over long
distances. In neurons, this could explain how signals received at
specific sites on dendrites are relayed to the cell body hundreds
of micrometers away.

“How that information travels over long distances and how the
calcium signal gets specifically amplified was not known,” says
Benedetti. “We thought that ER could play that role, and that
these regularly distributed contact sites are spatially and
temporally localized amplifiers: they can receive this calcium
signal, locally amplify this calcium signal, and relay this calcium
signal over a distance.”

The researchers found that this process is triggered when a
neuronal signal causes calcium to enter the dendrite through
voltage-gated ion channel proteins, which are positioned at the
contact sites. Although this initial calcium signal dissipates
quickly, it triggers the release of additional calcium from the ER at
the contact site.

This movie shows high-resolution imaging of neurons, showing
lysosomes swiftly moving through ladder-like ER arrays. Time-
lapse acquired using Lattice-SIM of mEmerald-Sec61f3

expressing neurons. Scale bars: 0.5 ym. Credit: Benedetti et al.

This influx of calcium at the contact site attracts and activates a
kinase called CaMKIl, a protein known to be important in memory.
CaMKIl alters the plasma membrane’s biochemical properties,
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changing the strength of the signal that is passed down the
plasma membrane.

This process continues from contact site to contact site all along
the dendrite to the cell body, where the neuron decides how it will
communicate with other neurons.

The new research reveals a novel mechanism for signal
transmission in brain cells and helps answer an open question in
neuroscience about how intracellular signals travel over long
distances in neurons, enabling information received at specific
sites on dendrites to be processed in the brain.

It also sheds light on the molecular mechanisms underlying
synaptic plasticity — the strengthening or weakening of neuronal
connections that enables learning and memory. Figuring out this
process at the molecular level could increase understanding of
how the brain works normally and in diseases where these
processes go awry, like Alzheimer’s.

“We are showing that a structure — a beautiful structure —
operating at a level of subcellular organization is having a huge
effect on the way the entire neuronal system is operating vis-a-vis
calcium signaling,” Lippincott-Schwartz says. “This is a great
example of how, in doing science, if you see a beautiful structure,
it can take you into a whole new world.”

Lorena Benedetti, Ruolin Fan, Aubrey V Weigel, Andrew S
Moore, Patrick R Houlihan, Mark Kittisopikul, Grace Park, Alyson
Petruncio, Philip M Hubbard, Song Pang, C Shan Xu, Harald F
Hess, Stephan Saalfeld, Vidhya Rangaraju, David E Clapham,
Pietro De Camilli, Timothy A Ryan, Jennifer Lippincott-Schwartz.
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“Periodic ER-plasma membrane junctions support long-range
Ca2+ signal integration in dendrites.” PMID: 39708809

A First-of-Its-Kind Signal Has Been
Detected in Human Brains

Scientists have identified a unique form of cell messaging occurring in
the human brain, &evealing just how much we still have to learn about its\
mysterious inner workings.

Excitingly, the discovery hints that our brains might be even more
powerful units of computation than we realized.

In 2020, researchers from institutes in Germany and Greece reported a
mechanism in the brain's outer cortical cells that produces a novel
'graded' signal all on its own, one that could provide individual neurons
with another way to carry out their logical functions.

By measuring the electrical activity in sections of tissue removed during
surgery on epileptic patients and analyzing their structure using
fluorescent microscopy, the neurologists found individual cells in the
cortex used not just the usual sodium ions to 'fire', but calcium as well.

This combination of positively charged ions kicked off waves of voltage
that had never been seen before, referred to as a calctum-mediated
dendritic action potentials, or dCaAPs.

Brains — especially those of the human variety — are often compared to
computers. The analogy has its limits, but on some levels they perform
tasks in similar ways.
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Both use the power of an electrical voltage to carry out various
operations. In computers it's in the form of a rather simple flow of
electrons through intersections called transistors.

In neurons, the signal is in the form of a wave of opening and closing
channels that exchange charged particles such as sodium, chloride, and
potassium. This pulse of flowing ions is called an action potential.

Instead of transistors, neurons manage these messages chemically at the
end of branches called dendrites.

"The dendrites are central to understanding the brain because they are at
the core of what determines the computational power of single neurons,"
Humboldt University neuroscientist Matthew Larkum told Walter

Beckwith at the American Association for the Advancement of Science.

Dendrites are the traffic lights of our nervous system. If an action
potential is significant enough, it can be passed on to other nerves,
which can block or pass on the message.

This is the logical underpinnings of our brain — ripples of voltage that
can be communicated collectively in two forms: either an AND message
(if x land y are triggered, the message is passed on); or an OR message
(fx @ y 1s triggered, the message is passed on).

Arguably, nowhere is this more complex than in the dense, wrinkled
outer section of the human central nervous system; the cerebral cortex.
The deeper second and third layers are especially thick, packed with
branches that carry out high order functions we associate with sensation,
thought, and motor control.

It was tissues from these layers that the researchers took a close look at,
hooking up cells to a device called a somatodendritic patch clamp to
send active potentials up and down each neuron, recording their signals.
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"There was a 'eureka' moment when we saw the dendritic action
potentials for the first time," said Larkum.

To ensure any discoveries weren't unique to people with epilepsy, they
double checked their results in a handful of samples taken from brain
tumors.

While the team had carried out similar experiments on rats, the kinds of
signals they observed buzzing through the human cells were very
different.

More importantly, when they dosed the cells with a sodium channel
blocker called tetrodotoxin, they still found a signal. Only by blocking
calcium did all fall quiet.

Finding an action-potential mediated by calcium is interesting enough.
But modelling the way this sensitive new kind of signal worked in the
cortex revealed a surprise.

In addition to the logical AND and OR-type functions, these individual
neurons could act as 'exclusive' OR (XOR) intersections, which only
permit a signal when another signal is graded in a particular fashion.

"Traditionally, the XOR operation has been thought to require a network
solution," the researchers wrote.

More work needs to be done to see how dCaAPs behave across entire
neurons, and in a living system. Not to mention whether it's a human-
thing, or if similar mechanisms have evolved elsewhere in the animal
kingdom.

Technology is also looking to our own nervous system for inspiration on
how to develop better hardware; knowing our own individual cells have
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a few more tricks up their sleeves could lead to new ways to network
transistors.

Exactly how this new logic tool squeezed into a single nerve cell
translates into higher functions is a question for future researchers to
answer.

This research was published in Science.

Scientists Uncover a New Signal in
Human Brain Cells: A Potential Leap 1n

Understanding Neural Power

The human brain, often described as the most complex
organ in the universe, continues to reveal its secrets. In a
groundbreaking discovery, scientists have identified a new
type of signal within human brain cells that could reshape
our understanding of how the brain functions as a
computational unit. This new signal, found in cortical cells,
suggests that the brain’s capabilities might far exceed
previous estimations.

The Discovery: A New Wave of Voltage

Researchers have uncovered a unique graded signal
within neurons, called a calcium-mediated dendritic
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action potential (dCaAP). Unlike the traditional action
potentials generated by sodium ions, this new signal
involves the flow of calcium ions, creating a distinct wave
of voltage. This finding challenges the established notion
that neuron communication is exclusively governed by
sodium-based action potentials.

Key Features of the Discovery:

Calcium lons in Action: While sodium ions are the
main drivers of traditional neural firing, calcium
ions play a crucial role in this new signal, adding a
layer of complexity to neural computations.
Dendritic Involvement: The signal originates in the
dendrites, the branched extensions of neurons that
receive information from other cells. This
emphasizes the dendrite’s active role in
information processing, rather than merely acting
as a passive conduit.

Graded Nature: Unlike the “all-or-nothing” nature
of typical action potentials, this new signal appears
to be graded, allowing for more nuanced
computational processing.
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How the Brain Transmits Information

To appreciate the significance of this discovery, it's
essential to understand how neurons traditionally transmit
information. Neurons, the fundamental units of the brain,
rely on both electrical and chemical signals to
communicate.

1. Electrical Signals (Action Potentials):
When a neuron receives a stimulus strong
enough to cross its threshold, it generates an
action potential.
This electrical impulse travels along the
neuron’s axon to its terminal, where it
reaches the synapse.

2. Chemical Signals (Neurotransmitters):
At the synapse, the action potential triggers
the release of neurotransmitters.
These chemical messengers cross the
synaptic gap and bind to receptors on the
receiving neuron, potentially triggering a new
action potential.

This seamless interaction of electrical and chemical
signals forms the basis of neural communication, allowing
the brain to perform complex tasks like thought, memory,
emotion, and sensory perception.
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Implications of the New Signal

The discovery of calcium-mediated dendritic action
potentials could revolutionize our understanding of neural
computation. Here's why:

1. Enhanced Computational Power:
Traditional models of the brain liken neurons
to simple computational units that either fire
or remain silent. The graded nature of this
new signal suggests a more nuanced
system, akin to analog computing, where
information processing can be far more
sophisticated.

2. Role of Dendrites:
Dendrites were once thought to be passive
structures that simply relay information to
the neuron’s body. This discovery highlights
their active role in generating signals and
processing information, potentially making
each neuron a more powerful computational
unit.

3. Complex Neural Networks:
Neurons don't work in isolation; they form
vast, interconnected networks where each
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neuron communicates with thousands of
others. The discovery of this new signal adds
another layer of complexity to these
networks, indicating that the brain’s
information-processing capabilities may be
significantly underestimated.

4. Bridging Biology and Technology:
Both brains and computers rely on electrical
voltage for operations. However, while
computers use transistors, the brain uses
action potentials and now, possibly, graded
dendritic signals. This discovery could inspire
advancements in artificial intelligence and
neuromorphic computing, where systems
are designed to mimic the brain’s
computational processes.

How This Discovery Differs from Traditional Brain
Signals

Traditional action potentials operate on an all-or-nothing
principle: a neuron either fires or it doesn't. This binary
mode of operation is efficient for basic communication
but limits the complexity of computations a single neuron
can perform.
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The newly discovered signal is graded, meaning it can
vary in intensity, allowing for more intricate information
processing. This is akin to comparing a digital system
(binary) to an analog system (continuous). The analog
nature of the new signal could enable neurons to perform
more complex computations independently, reducing the
reliance on larger networks for processing.

What This Means for Brain Research

The discovery of calcium-mediated dendritic action
potentials opens several avenues for research and
application:

1. Advancing Neurological Studies:
Understanding this new signal could provide
insights into brain disorders where neural
communication is disrupted, such as
epilepsy, Alzheimer’s disease, or autism.

2. Improving Al and Neuromorphic Computing:
By studying how neurons use this new signal,
scientists can develop better algorithms and
hardware for artificial intelligence, bringing it
closer to mimicking human thought
processes.

3. Revisiting Neural Models:
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Many existing models of brain function will
need to be revised to incorporate this new
form of neural signaling, potentially leading
to a more accurate understanding of how
the brain works.

A Deeper Look into Neural Networks

Neurons form intricate networks where a single neuron
can send and receive signals from thousands of others.
This creates a vast web of connections that allows the
brain to process, store, and transmit information at
astonishing speeds.

The discovery of calcium-mediated dendritic action
potentials adds another layer to this complexity. It
suggests that dendrites, which were previously thought to
simply transmit incoming signals to the neuron’s body,
can independently generate their own signals. This could
mean that the brain has an untapped reserve of
computational power that researchers are only beginning
to understand.
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Conclusion: A New Frontierin Neuroscience

The discovery of a new type of signal in human brain cells
is a monumental step forward in neuroscience. It
challenges long-standing assumptions about how
neurons function and opens up exciting possibilities for
understanding the brain’s true computational power. By
shedding light on the role of dendrites and the graded
nature of this new signal, scientists are uncovering a more
intricate picture of how our brains process and transmit
information.

This breakthrough not only enhances our understanding
of the human brain but also holds the potential to
influence fields as diverse as medicine, artificial
intelligence, and cognitive science. As research continues,
this discovery may lead to new technologies, therapies,
and insights into what makes the human brain the
remarkable organ it is.
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Scientists Have Discovered A New Kind of
Signal in the Human Brain

Conceptual image of neurons firing in the brain.

Neuroscientists have discovered a new signal process in the
brain that they suggest may be key to what makes us
human.

The human brain is a complex system of cells called
neurons that exchange information using electrical and
chemical signals. In a new study published in Science,
researchers found that certain cells in the human brain
transmit signals in a way not seen in corresponding rodent
cells.

Demonstrable differences in human compared to other
mammal brains helps us pin down why human brains may
be unique, which can lead to a better understanding, and
even better modeling, of our brains.
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The researchers looked at slices of brains from patients who
had either epilepsy or tumors. They focused on the dendrites
- the branch-like extensions of brain cells that connect to
other brain cells, allowing information to be exchanged - in
the second and third layers of the brain’s cortex (outermost
layer).

Most of what we know about dendrites is from rodent
studies, so the opportunity to study human samples is vital.
Patients with epilepsy were chosen due to epilepsy surgeries
providing enough cortex tissue to analyze, and the tumor
samples were to ensure that the results weren’t only found
in those with epilepsy.

Thanks to the human brain’s expansion as we evolved, it has
an unusually thick cortex (around 3 millimeters), which is
disproportionately thick in the second and third layers,
leading to large and elaborate dendrite trees.

The synapse is a structure that allows electric nerve
impulses to be sent between two neurons. Neurons
communicate via electrical events called “action potentials”
- a burst of electrical activity when a neuron sends
information away from the cell. Hundreds of synaptic inputs
to a neuron determine whether an action potential

results. The active electrical properties of these dendrites
determine the numerous transformations from synaptic
input to action potential, which means they are key to a
neuron’s computational power.

The team used a patch clamp to construct an electrical
circuit for the cells and a fluorescing imaging technique to
investigate the properties of the cells. They discovered
previously unknown classes of action potentials in the
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dendrites of these neurons, which means their activity is
much more complex than previously realized.

Among the revelations, the researchers noted that one of the
new kinds of action potentials traveled using just calcium
ions, instead of both calcium and sodium ions, something
not seen before in mammal cortex cells.

They studied the behavior of the action potentials by
creating a computer-simulated model and discovered
another surprising aspect - they could perform a
"computational” function that researchers had previously
thought required an entire network of neurons, not just one.
From muscle to memory: New research uses clues from the body to
understand signaling in the brain February 9, 2025

Howard Hughes Medical Institute

New research shows that a network of subcellular structures
similar to those responsible for propagating molecular
signals that make muscles contract are also responsible for
transmitting signals in the brain that may facilitate learning
and memory.

Our biceps and our brain cells may have more in common than
previously thought.

New research led by the Lippincott-Schwartz Lab shows that a
network of subcellular structures similar to those responsible for
propagating molecular signals that make muscles contract are
also responsible for transmitting signals in the brain that may
facilitate learning and memory.
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"Einstein said that when he uses his brain, it is like he is using a
muscle, and in that respect, there is some parallel here," says
Janelia Senior Group Leader Jennifer Lippincott-Schwartz. "The
same machinery is operating in both cases but with different
readouts."

The first clue about the possible connection between brain and
muscle cells came when Janelia scientists noticed something
strange about the endoplasmic reticulum, or ER -- the
membranous sheets and folds inside cells that are crucial for
many cellular functions.

Lorena Benedetti, a research scientist in the Lippincott-Schwartz
Lab, was tracking molecules at high resolution along the surface
of the ER in mammalian neurons when she saw that the
molecules were tracing a repeating, ladder-like pattern along the
entire length of the dendrites -- the branch-like extensions on
brain cells that receive incoming signals.

Around the same time, Senior Group Leader Stephan Saalfeld
alerted Lippincott-Schwartz to high-resolution 3D electron
microscopy images of neurons in the fly brain where the ER was
also forming regularly spaced, transversal structures.

The ER normally appears like a huge, dynamic net, so as soon as
Lippincott-Schwartz saw the structures, she knew her lab needed
to figure out what they were for.

"In science, structure is function," says Lippincott-Schwartz, who
also heads Janelia's 4D Cellular Physiology research area. "This
is an unusual, beautiful structure that we are seeing throughout
the whole dendrite, so we just had this feeling that it must have
some important function."

The researchers, led by Benedetti, started by looking at the only
other area of the body known to have similar, ladder-like ER
structures: muscle tissue. In muscle cells, the ER and the plasma
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membrane -- the outer membrane of the cell -- meet at periodic
contact sites, an arrangement controlled by a molecule called
junctophilin.

Using high-resolution imaging, the researchers discovered that
dendrites also contain a form of junctophilin that controls contact
sites between their ER and plasma membrane. Further, the team
found that the same molecular machinery controlling calcium
release at muscle cells' contact sites -- where calcium drives
muscle contraction -- was also present at dendrite contact sites --
where calcium regulates neuronal signaling.

Because of these clues, the researchers had a hunch that the
molecular machinery at the dendritic contact sites must also be
important for transmitting calcium signals, which cells use to
communicate. They suspected that the contact sites along the
dendrites might act like a repeater on a telegraph machine:
receiving, amplifying, and propagating signals over long
distances. In neurons, this could explain how signals received at
specific sites on dendrites are relayed to the cell body hundreds
of micrometers away.

"How that information travels over long distances and how the
calcium signal gets specifically amplified was not known," says
Benedetti. "We thought that ER could play that role, and that
these regularly distributed contact sites are spatially and
temporally localized amplifiers: they can receive this calcium
signal, locally amplify this calcium signal, and relay this calcium
signal over a distance."

The researchers found that this process is triggered when a
neuronal signal causes calcium to enter the dendrite through
voltage-gated ion channel proteins, which are positioned at the
contact sites. Although this initial calcium signal dissipates
quickly, it triggers the release of additional calcium from the ER at
the contact site. This influx of calcium at the contact site attracts
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and activates a kinase called CaMKII, a protein known to be
important in memory. CaMKII alters the plasma membrane's
biochemical properties, changing the strength of the signal that is
passed down the plasma membrane. This process continues from
contact site to contact site all along the dendrite to the cell body,
where the neuron decides how it will communicate with other
neurons.

The new research reveals a novel mechanism for signal
transmission in brain cells and helps answer an open question in
neuroscience about how intracellular signals travel over long
distances in neurons, enabling information received at specific
sites on dendrites to be processed in the brain.

It also sheds light on the molecular mechanisms underlying
synaptic plasticity -- the strengthening or weakening of neuronal
connections that enables learning and memory. Figuring out this
process at the molecular level could increase understanding of
how the brain works normally and in diseases where these
processes go awry, like Alzheimer's. "We are showing that a
structure -- a beautiful structure -- operating at a level of
subcellular organization is having a huge effect on the way the
entire neuronal system is operating vis-a-vis calcium signaling,"
Lippincott-Schwartz says. "This is a great example of how, in
doing science, if you see a beautiful structure, it can take you into
a whole new world."
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Neuroscientists find evidence of an
internal brain rhythm that orchestrates
memory

Neuroscientists find evidence of an internal brain rhythm that orchestrates memory© PsyPost

A new study sheds light on how our brains rhythmically organize
memories at the level of individual nerve cells. Researchers in
Germany have found that single neurons in the human medial
temporal lobe tend to synchronize their activity with slow brain
waves, particularly during memory formation and retrieval. These
patterns, known as theta-phase locking, appear to reflect an
internal rhythm that helps structure cognitive processes. The
findings were published in Nature Communications.

The study, led by neuroscientists at the University Hospital Bonn,
the University of Bonn, and the University of Freiburg, examined
how single-neuron activity in the human brain aligns with local
electrical rhythms during memory tasks. The team focused on
theta waves—slow oscillations typically occurring between 1 and
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10 Hz—which have long been associated with memory processes
in animal research. While studies in rodents have shown that
hippocampal neurons often fire at specific phases of the theta
rhythm, it has remained unclear whether similar dynamics hold in
the human brain during real-time memory use.

“In the Bonn Spatial Memory Lab, we study how the brain forms
memories about places and locations. Previous research showed
that single brain cells can synchronize with rhythmic brain activity.
We wanted to understand this synchronization more deeply and
explored its role during both learning and remembering of spatial
memories,” explained Tim Guth of the University of Bonn. “"Our
goal is to understand the memory system of the brain at the level
of individual cells and populations of cells. Ultimately, we hope to
help improve the treatment of memory disorders.”

The research took advantage of a unique clinical context. Patients
with treatment-resistant epilepsy often undergo surgery to
implant electrodes in the brain, helping doctors locate the source
of seizures. With informed consent, these electrodes can also
record brain activity at an extremely fine resolution—down to
individual neurons. This setup allowed the researchers to directly
observe how nerve cells behave as people form and recall
memories.

Eighteen patients took part in a virtual navigation task called
“Treasure Hunt,” which asked them to explore a computer-
generated beach and memorize the locations of hidden objects.
During each trial, participants navigated to chests containing

objects, learned their locations, and later recalled either the object
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associated with a specific location or the location linked to a
particular object. Each session provided dozens of such encoding
and retrieval episodes. The researchers recorded both behavioral
accuracy and neural activity throughout.

Using advanced computational techniques, the research team
analyzed how well individual neurons fired in sync with theta
waves. To do this, they estimated the phase of the local field
potential—a measure of the average electrical activity near each
electrode—across a broad 1-10 Hz frequency range. This
approach allowed them to track the timing of each spike relative
to ongoing slow-wave activity.

The results provide evidence that neurons in the human medial
temporal lobe—including the hippocampus, entorhinal cortex,
and amygdala—frequently exhibit theta-phase locking. That is,
neurons tended to fire at the same point in the theta cycle across
time. About 86% of neurons showed significant phase locking
across the full task, and many of them were aligned near the
trough of the theta wave.

"Much like musicians in an orchestra follow a shared rhythm,
many brain cells in the human memory system time their activity
to the brain’s electrical oscillations,” Guth told PsyPost.

Importantly, the strength of this phase locking varied depending
on the characteristics of the brain’s electrical background.
Neurons were more tightly synchronized with theta waves during
periods of high theta power and when the field potentials
displayed steep aperiodic slopes—conditions thought to reflect
greater neural inhibition. This suggests that theta-phase locking is
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not a fixed feature but is modulated by moment-to-moment
changes in the local neural environment.

The presence of clear theta oscillations, identified using a cycle-
by-cycle algorithm, also predicted stronger phase locking. Yet,
even outside of these clearly rhythmic periods, neurons continued
to show non-random firing relative to theta phase, suggesting
that some degree of synchronization persists even when
oscillations are less apparent.

"While most brain cells fired at the same point in the rhythm
during both learning and recall, a small group shifted their
timing,” Guth said. “This shift may help the brain separate the
processes of storing new memories from retrieving old ones.”

The researchers also examined whether this rhythmic coordination
related to successful memory performance. Surprisingly, they
found no strong evidence that theta-phase locking was more
pronounced during correctly remembered trials compared to
forgotten ones. This held true during both the encoding and
retrieval phases of the task. While previous studies using static
images or verbal tasks have reported such effects, the dynamic
and continuous nature of the spatial navigation task used here
may have played a role in blunting phase-reset phenomena that
typically enhance phase locking at stimulus onset.

Even though the overall strength of phase locking didn’t predict
memory success, the study did find that a subset of neurons
shifted their preferred firing phase between encoding and
retrieval. About 9% of neurons exhibited such phase shifts, and
these shifts tended to be slightly more common during successful
memory trials. This observation lends partial support to
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theoretical models like the SPEAR (Separate Phases of Encoding
And Retrieval) model, which proposes that encoding and retrieval
occur at different points in the theta cycle to avoid interference.

The degree of phase shift between encoding and retrieval was
relatively modest—typically around 40 to 90 degrees—falling
short of the full 180-degree separation proposed in some models.
Yet even smaller shifts may help segregate memory-related
processes and reduce crosstalk between new learning and recall.

Theta-phase locking also varied by brain region. The
parahippocampal cortex showed the highest percentage of
neurons exhibiting phase locking, while the hippocampus had the
lowest. This was not explained by differences in spike count or
theta power across regions, indicating possible functional
specialization in how different medial temporal areas contribute
to rhythmic coordination.

In their analysis, the researchers also explored how both
oscillatory (periodic) and non-oscillatory (aperiodic) components
of the local field potential shaped phase locking. Steeper
aperiodic slopes—reflecting greater inhibition—were associated
with stronger phase locking, while flatter slopes corresponded
with reduced synchronization. The study used a method called
SPRINT to estimate these aperiodic features over time, offering a
more granular view of how internal dynamics fluctuate during
memory tasks.

Despite the robust evidence for theta-phase locking, the study
has some limitations. The number of encoding and retrieval

events may have been too small to detect subtle performance-
related effects, and the lack of a sharply defined stimulus onset
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may have reduced the likelihood of observing phase resets. The
wide frequency range used to define theta (1-10 Hz) may also
differ from narrower bands used in other studies, potentially
complicating comparisons. Additionally, while the presence of
phase locking suggests temporal organization, the functional
consequences for memory processing remain a topic for further
research.

"Although this synchronization was active during memory
processes, we still don't know exactly why it happens or how
essential it is for memory,” Guth said. “More research is needed to
see how it changes across different memory tasks.”

The study, “Theta-phase locking of single neurons during human
spatial memory,” was authored by Tim A. Guth, Armin Brandt,
Peter C. Reinacher, Andreas Schulze-Bonhage, Joshua Jacobs, and
Lukas Kunz.
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Scalar waves are not like the electromagnetic waves we’re used to,
such as radio, light, or X-rays. Instead, they are longitudinal waves,
meaning they move by compressing and expanding energy in the
direction they're traveling, more like how sound moves through the
air. Though mainstream science hasn’t fully accepted them yet,
scalar waves have been studied, theorized, and used by some of the
greatest thinkers in modern history, and they may hold the key to
revolutionary technologies in healing, energy, and consciousness.

Scalar wave technology refers to the use of scalar waves, which are
longitudinal waves that can transmit energy and information in
unique ways, differing significantly from conventional
electromagnetic waves.
What are Scalar Waves?
Scalar waves, also known as longitudinal waves or Tesla
waves, are a type of wave that lacks the traditional vector
properties of electromagnetic waves. Unlike electromagnetic
waves, which oscillate perpendicularly to their direction of
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propagation, scalar waves oscillate in the same direction as
their movement. This unique characteristic allows them to
penetrate solid objects and travel through various mediums
without significant loss of energy.

Historical Context

The concept of scalar waves is often associated with Nikola
Tesla, who explored the potential of these waves for wireless
energy transmission. Tesla believed that scalar waves could
enable the transmission of electrical power over long
distances without the need for wires, a revolutionary idea for
his time. More recently, physicist Konstantin Meyl has
conducted extensive research on scalar waves, proposing that
they could be harnessed for various applications, including
energy transfer and communication.

Applications of Scalar Wave Technology
1. Energy Transmission: Scalar waves are theorized to
allow for efficient energy transfer without the losses
typically associated with electromagnetic waves. This
could lead to advancements in wireless power systems.

2. Communication: Due to their unique properties, scalar
waves may facilitate faster-than-light communication,
potentially revolutionizing how information is transmitted
across distances.

3. Healing and Medicine: Some proponents claim that
scalar waves can be used in healing practices, promoting
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wellness and potentially influencing biological systems
positively.

4. Environmental Applications: Scalar wave technology
may also have implications for environmental
conservation, such as water purification and soil
remediation, by targeting specific pollutants.

Scientific Controversy

Despite the intriguing possibilities, scalar wave technology
remains a subject of debate within the scientific community.
Critics argue that scalar waves are largely theoretical and lack
empirical support, often categorizing them as fringe science.
The mainstream scientific community has yet to fully embrace
the concept, and further research is needed to validate the
claims surrounding scalar waves.

In summary, scalar wave technology presents a fascinating area of
study with potential applications across various fields, but it also
faces skepticism and requires more rigorous scientific validation to
establish its practical utility.
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Scientists Discover That Our Brain Waves Can Be Sent
by Electrical Fields

Most biology students will be able to tell you that neural signals are sent
via mechanisms such as synaptic transmission, gap junctions,

and diffusion processes, but a new study suggests there's another way
that our brains transmit information from one place to another.

Researchers in the US have recorded neural spikes travelling too slowly
in the brain to be explained by conventional signalling mechanisms. In
the absence of other plausible explanations, the scientists believe these
brain waves are being transmitted by a weak electrical field, and they've
been able to detect one of these in mice.

"Researchers have thought that the brain's endogenous electrical fields
are too weak to propagate wave transmission," said Dominique Durand,
a biomedical engineer at Case Western Reserve University. "But it
appears the brain may be using the fields to communicate without
synaptic transmissions, gap junctions or diffusion."

Running computer simulations to model their hypothesis, the researchers
found that electrical fields can mediate propagation across layers of
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neurons. While the field is of low amplitude (approximately 2—6
mV/mm), it's able to excite and activate immediate neighbours, which
subsequently activate more neurons, travelling across the brain at about
10 centimetres per second.

Testing on mouse hippocampi (the central part of the brain associated
with memory and spatial navigation) produced similar results, and when
the researchers applied a blocking field, it slowed down the speed of the
wave.

According to the researchers, this is evidence that the propagation
mechanism for the activity is consistent with the electrical field.

"The results indicate that electric fields (ephaptic effects) are capable of
mediating propagation of self-regenerating neural waves," they write.
"This novel mechanism coupling cell-by-volume conduction could be
involved in other types of propagating neural signals, such as slow-wave
sleep, sharp hippocampal waves, theta waves, or seizures."

If their findings, which are reported in |The Journal of Neuroscience, can
be expounded in further studies, it could help us to better understand
how brain waves are associated with things like memory, epilepsy, and
healthy physiology.

"Others have been working on such phenomena for decades, but no one
has ever made these connections," said Steven J. Schiff, director of the
Centre for Neural Engineering at Penn State University, who wasn't
involved in the research.

"The implications are that such directed fields can be used to modulate
both pathological activities, such as seizures, and to interact with
cognitive thythms that help regulate a variety of processes in the brain."
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Waves of the Human Brain

Every substance in the universe vibrates differently. Similarly to this,
every portion of the body vibrates. Every component of the body
vibrates in a unique beat. Brain waves are the specific set of waves
that the brain produces. At the foundational level of thoughts,
emotions, and behaviors, neurons in the brain communicate with
one another. Brain waves are produced when electrical pulses from
the bulk of neurons are synchronized through this communication.
Our daily actions and experiences in the world are inextricably
linked to our brainwave profile. When brainwaves are out of whack,
psychological issues start to show up. Over-arousal of the
brainwave occurs when we face sleep issues, any type of
psychological disorder, nightmares, anxiety

disorders, hypertension, impulsive behavior, hypervigilance,
chronic nerve pain, annoyed depression, etc.

There happens under arousal of brain waves when there is typical
depression, insomnia, severe pain, attention deficit disorder, etc.
Bipolar disorder, narcolepsy, fulminating behavior, hysteria,
offensive behavior, loss of appetite, migraine, falling sickness,
breathing problems when sleeping, giddiness, tinnitus, diabetes,
premenstrual tension, low blood sugar levels, etc. can all cause
instability of brain waves at times.

The five different types of brainwave frequencies—Beta, Alpha,
Theta, Delta, and Gamma—have been described by neuroscience.
With the use of sensors mounted on the skull, these brain waves
can be identified. The functions of the various bandwidths that
make up brain waves are described. The brain waves fluctuate in
response to our actions and emotions. Slower brain waves are more
prevalent, sluggish, or drowsy when we are exhausted.
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Division of Human Brain Waves

When we are engaged or hyperalert, higher-frequency brainwaves
become more prominent. The speed of brain waves is expressed in
Hertz (which means cycles per second). It is divided into numerous
bands depending on how fast, moderately, and slowly the waves
bend.

The Infra-low (0.5 Hertz): It is the slowest wave in the brain, also
known as Slow Cortical Potentials. Only a few facts about these
waves are known because of their slow movement. Additionally, it
has been challenging to locate an accurate measurement. The
primary cortical rhythms are thought to be infra-low brainwaves.
This wave plays a crucial role in the timing and network functionality
of the brain.

The delta wave (0.5 to 3 HZ): After infra-low waves, the delta wave
is the second-slowest wave. The delta brainwave is present during
the deepest stages of deep and dreamless sleep as well as deep
meditation. Parapsychology originates at the delta level, where
external consciousness is suppressed. Delta is the domain of the
unconscious mind, the entrance to the universal mind, and the
repository of knowledge that the conscious mind is unable to
comprehend. At the delta level, regeneration and healing are
available through the level of the mind. Therefore, getting plenty of
sleep and practicing meditation are thought to be crucial.

Theta (3 to 8 HZ): Deep meditation and regular sleep frequently
produce theta brain waves. Theta, the subconscious mind’s
domain, is referred to as the twilight stage since it only briefly
manifests as you transition from alpha to sleep and awaken from a
deep slumber (from the delta). The voice of Theta is silent.
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Alpha Wave (8-12 HZ): When you are deeply relaxed with your eyes
closed, daydreaming, having quiet, flowing thoughts, orin some
meditative state, your brain is working on the alpha wave. Everything
thatis programmed in this stage succeeds. Memory, learning,
vision, imagination, and focus are all improved by alpha waves.
Alpha, which sits at the intersection of the conscious and
subconscious minds, communicates through intuition.

Beta (12-38 Hz): The usual walking level of consciousness is
associated with the beta brainwave. When we pay close attention to
cognitive tasks like logic, critical reasoning, problem-solving,
judgment, and awareness, this wave becomes prominent. Beta is a
quick-acting substance that is crucial to daily tasks. A larger level of
beta is generated during times of stress, anxiety, and restlessness.
Beta brainwaves are separated into three bands: Lo-beta (Beta 1,
12-15Hz when fasting or idling), Beta (Beta 2, 15-22Hz during high
engagement or activity), and Hi-Beta (Beta 3, 24-30Hz during
alertness or activity) (Beta 3, 22-38Hz involving new experiments,
intricate thoughts, high excitement or anxiety). Continuous high-
frequency processing is harmful to one’s health because it requires
a significant amount of energy to produce the Beta wave.

Gamma (38-42 HZ): In a person, gamma brain waves are the
fastest, highest frequency (like a flute), and lowest amplitude
cerebral oscillations. When multiple brain regions are processing
information concurrently, a gamma wave is present. Gamma wave
information transfer is sluggish and quiet in nature. Researchers
have discovered that it is associated with a “sense of blessing” and
is particularly strong when a person is practicing bigger virtues like
generosity or universal love. Gamma is more prevalent when
prolonged consciousness and spiritual ascent occur. Gamma wave
activity is inversely correlated with learning difficulties, memory
issues, and impaired mental function.
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Peak achievements are brought on by high Gamma activity. Gamma
brainwave production is reported to be above average in successful
people, high achievers, great sports, and talented musicians,
among others. Gamma activity is said to be increased through
practices like meditation and focusing on compassion and love,
among other things. The generation of excessive Gamma is a
natural state of awareness for some people, such as exceptional
athletes. Gamma brain waves and gamma rays are sometimes
misunderstood. They are distinct from one another. The strongest
waves in electromagnetic expansion are gamma rays. It is typically
produced by lightning and nuclear explosions on Earth. Gamma
Rays and gamma brain waves are only similar in that they have an
abnormally high frequency and tiny amplitude.

Shifting and harmonizing the brain waves

There are various techniques for adjusting and harmonizing the
brain waves. The brain waves are changed by any process that
alters perception. For instance, there is a certain brain wave that
occurs when you are happy; you then unexpectedly receive
unpleasant news. Your attitude has now changed, which has
caused your brainwaves to shift.

It has been usual for chemicals, pharmaceuticals, medications, or
recreational drugs to alter brain function. In the East, several
spiritual and yogic activities, including meditation, have been used
to change brainwaves (changing the beliefs and opinions of the
mind)

Scalar Waves and Consciousness: Exploring the Mind-Body
Connection Fots Vasis* Department of Applied Physics |, University
of Seville, 41080 Seville, Spain Introduction The relationship
between consciousness and the physical world has been a topic of
fascination and debate for centuries. While many scientific and
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philosophical theories have attempted to explain this intricate
connection, the concept of scalar waves presents a unique
perspective that may shed light on the profound interplay between
mind and body. In this article, we will delve into the fascinating
world of scalar waves, their potential role in the mind-body
connection, and the implications for our understanding of
consciousness. Scalar waves, also known as scalar fields or zero-
point energy, are a relatively obscure and enigmatic aspect of
physics. These waves are different from the more familiar
electromagnetic waves, such as radio waves, microwaves, and
visible light, which are characterized by their electric and magnetic
components oscillating perpendicular to each other. In contrast,
scalar waves are described as having no directional components
and being fundamentally different from electromagnetic waves [1].
The concept of scalar waves traces its origins back to the work of
the famous physicist James Clerk Maxwell, who developed the four
Maxwell equations that describe the behavior of electric and
magnetic fields. Maxwell's equations gave rise to the understanding
of electromagnetic waves, leading to inventions like radio and
television. However, there was another aspect of Maxwell's
equations, known as the "scalar potential,” which did not gain as
much attention as the electromagnetic fields. In the early 20th
century, the concept of scalar waves was further explored by
renowned scientists like Nikola Tesla and Thomas E. Bearden. Tesla,
in particular, made significant contributions to understanding scalar
waves and their potential applications. He referred to these waves
as "radiant energy" and believed that they could be harnessed to
revolutionize energy production and transmission. Unfortunately,
many of Tesla's scalar wave experiments and theories remain
shrouded in mystery and are not widely accepted by mainstream
science [2]. Description: So, what do scalar waves have to do with
the mind-body connection and consciousness? To explore this, we
need to delve into some unconventional theories and hypotheses
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that suggest scalar waves may play a role in the interplay between
our thoughts, emotions and physical well-being. Some proponents
of scalar wave theory propose that these waves can be carriers of
information. This leads to the idea that our thoughts and
consciousness may interact with our physical bodies through scalar
waves. In this view, our mental intentions or emotions could
generate scalar waves that influence the body's energetic and
biochemical processes. Another aspect of scalar wave theory
involves resonance, where frequencies and vibrations play a crucial
role.

It is theorized that scalar waves could resonate with biological
systems, affecting their function and balance. This concept has
been connected to various alternative healing practices, such as
acupuncture, sound therapy, and biofield therapies, which aim to
restore harmony in the body's energetic systems [3]. The behavior of
scalar waves can be described using quantum physics, particularly
the concept of quantum coherence. Quantum coherence suggests
that scalar waves can create a non-local connection, potentially
allowing for the instantaneous exchange of information across large
distances. This leads to speculation about the mind's ability to
connect with and influence distant physical systems, as seenin the
practice of distant healing and telepathy.

The famous double-slit experiment in quantum mechanics
demonstrates the role of the observer in affecting the outcome of a
quantum event. Some theories propose that consciousness and
scalar waves may be interconnected, suggesting that our conscious
awareness could influence the physical world by collapsing
quantum wave functions or modulating scalar wave interactions.
The concept of morphic resonance, developed by biologist Rupert
Sheldrake, suggests that there is a field of information that connects
all living things and evolves over time. Scalar waves, in this context,
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could serve as carriers of this information, allowing for non-local
communication and the transmission of knowledge across species
[4]. It's important to note that these ideas remain highly speculative
and controversial within the scientific community. While they may
be intriguing, they lack empirical evidence to support their claims.

However, they illustrate the way scalar waves have been linked to
our understanding of consciousness and the mind-body
connection. Scalar waves and their potential connection to
consciousness face several challenges and controversies. One of
the main issues is the lack of empirical evidence to substantiate the
claims made by proponents of scalar wave theory. Many of these
ideas are based on unverified experiments and anecdotal reports,
which makes it difficult for mainstream science to embrace them.
Another challenge is the complexity of the concept of scalar waves
itself. Their enigmatic nature and the lack of a widely accepted
theoretical framework make it challenging to conduct rigorous
scientific research. Additionally, scalar wave theories often lack
mathematical rigor and clear experimental protocols, which are
essential for scientific validation [5].

The exploration of scalar waves and their connection to
consciousness represents an exciting and enigmatic frontier in the
scientific and philosophical landscape. While many questions
remain unanswered and skepticism persists, it is essential to
approach this topic with an open mind and a commitment to
rigorous scientific investigation. Scalar waves offer a unique
perspective on the mind-body connection, consciousness, and the
nature of reality.

Whether they ultimately prove to be the key to unlocking new
possibilities in healing, energy technology, or our understanding of
consciousness, the journey of exploration is itself a testament to the
human spirit's curiosity and drive for discovery. In the pursuit of
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knowledge, we must be willing to challenge existing paradigms and
explore unconventional ideas. While the concept of scalar waves
may be met with skepticism today, it is a reminder that the
boundaries of human understanding are ever-expanding and the
answers to some of life's most profound questions may lie in the
uncharted territory of science and consciousness.

The connection between scalar waves and consciousness is a
complex and controversial subject. While the scientific community
remains skeptical about the claims surrounding scalar Vasis F. Fluid
Mech Open Acc, Volume 10:05, 2023 waves, it's essential to
maintain an open-minded approach and explore these ideas with
the rigor and skepticism required in scientific investigation. Whether
scalar waves prove to be a bridge between the mind and the body or
not, they offer a fascinating glimpse into the potential interplay
between our thoughts and the physical world, challenging our
understanding of reality and the nature of human consciousness.
Research in this area may lead to groundbreaking discoveries that
reshape our understanding of the mind-body connection and the
true nature of consciousness.
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Neural Synchrony: How Brain Waves
Connect Our Thoughts

Neural synchrony refers to the coordinated timing of electrical
activity within different brain regions or among individual neurons.
This involves groups of neurons firing together in rhythmic patterns.
Understanding these synchronized patterns is fundamental to
comprehending the brain’s intricate workings and its various
functions.

How Neural Synchrony Works

The brain generates rhythmic electrical activity known as neural
oscillations, or brain waves, which form the basis of neural
synchrony. These oscillations are categorized by their frequency into
distinct bands:

Delta waves (0.5-4 Hz) are associated with deep sleep and relaxation.
Theta waves (4-8 Hz) are linked to memory formation and emotional
processing.

Alpha waves (8-12 Hz) are prominent when a person is in a relaxed
state with closed eyes.

Beta waves (13-30 Hz) are involved in active attention and working
memory.

Gamma waves (30-100 Hz) are associated with higher-order cognitive
processes like perception.

These rhythmic patterns enable groups of neurons to fire together in
a synchronized manner, facilitating effective communication
between distinct brain regions. This synchronized activity is mediated
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by the phase-locking of neural oscillations, where brain regions
become synchronized in their timing to form functional assembilies.

Its Role in Cognition

Neural synchrony underpins various cognitive functions, allowing the
brain to process complex information.

Attention

Coordinated neural activity is observed during attention, helping the
brain focus on relevant information while filtering out distractions.
Gamma band synchrony, for example, facilitates the selection of
important stimuli and the suppression of irrelevant ones. Studies
using electroencephalography (EEG) have shown increased
synchrony between frontal and parietal cortices during attentional
tasks.

Perception

In perception, neural synchrony plays a role in binding disparate
sensory information into a coherent experience. Gamma waves are
involved in the “binding problem,” which refers to integrating
different features of a stimulus, such as color, shape, and movement,
into a unified perception. This allows us to perceive objects as whole
entities.

Memory

Neural synchrony is also involved in memory processes, including
encoding, consolidation, and retrieval. Theta oscillations, particularly
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in the hippocampus, are associated with memory formation and
navigation. The precise timing of neuronal firing within these
oscillatory cycles helps organize and store new memories.

Learning

Learning benefits from synchronized neural activity, as it facilitates
the formation of new neural connections and patterns. This
coordination supports the acquisition of new skills and knowledge by
strengthening connections between neurons that fire together.
When neurons synchronize their discharges, the likelihood of them
forming new or stronger connections increases, supporting learning
and adaptation.

Decision-Making

Coordinated neural activity supports complex thought processes
involved in decision-making. Different brain regions must
communicate efficiently to evaluate options, weigh consequences,
and make choices. Synchronized oscillations provide a temporal
framework for this communication, allowing for the integration of
information across distributed neural networks, which is necessary
for effective decision-making.

Neural Synchrony in Social Connections

Inter-brain synchrony, the coordination of brain activity between
different individuals, plays a role in social interactions. This
synchrony can emerge during shared experiences, facilitating mutual
understanding and connection. When individuals engage in joint
activities or communication, their brainwave patterns can align.
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This “brain-to-brain coupling” is observed in various social contexts.
For instance, during parent-child interactions, synchronized brain
activity can be seen, which may contribute to effective
communication and bonding. Similarly, during effective group
collaboration, participants’ brains may exhibit synchronized patterns,
potentially enhancing shared attention and task performance.

Engaging in deep conversation can also lead to inter-brain
synchrony, suggesting a shared neural basis for understanding and
empathy. This alignment of brain activity might reflect a shared focus
of attention and a common processing of information. Such
synchronized neural dynamics could facilitate the ability to predict
and respond to another person’s actions and intentions.

Understanding Brain Conditions

Disruptions or altered patterns of neural synchrony are implicated in
various neurological and psychiatric conditions.

Epilepsy

In epilepsy, the brain exhibits excessive and uncontrolled neural
synchrony. This pathological synchronization leads to seizures,
where large groups of neurons fire together abnormally,
overwhelming normal brain function.

Schizophrenia
Schizophrenia is often linked to reduced or atypical synchrony,

particularly in brain regions involved in higher cognitive functions.
This altered synchrony may contribute to the cognitive and
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perceptual disturbances experienced by individuals with the
condition, affecting their ability to integrate information and form
coherent thoughts.

Autism Spectrum Disorder (ASD)

Individuals with Autism Spectrum Disorder (ASD) often show atypical
synchrony patterns, especially in areas related to social processing.
These differences in synchronized activity might contribute to
challenges in social communication and interaction, as the brain’s
ability to coordinate activity for social cues may be altered.

Parkinson’s Disease

Parkinson’s Disease is characterized by abnormal synchrony in motor
circuits, which contributes to movement difficulties such as tremors
and rigidity. Specifically, excessive beta band synchrony in the basal
ganglia is often observed in Parkinson'’s, interfering with the smooth
execution of movements.

While changes in synchrony are observed in these conditions, they
represent complex mechanisms and are not necessarily the sole
cause of the disorders. Studying these altered synchrony patterns
provides insights into the underlying mechanisms of these
neurological and psychiatric conditions, offering potential avenues
for therapeutic interventions.
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In stereo: Neurons shift gears between
thoughts using brain rhythms

by Gisele Galoustia, Florida Atlantic University edited by Gaby Clark, reviewed by Robert
Egan
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The brain is constantly mapping the external world like a GPS, even
when we don't know about it. This activity comes in the form of tiny
electrical signals sent between neurons—specialized cells that
communicate with one another to help us think, move, remember
and feel. These signals often follow rhythmic patterns known as
brain waves, such as slower theta waves and faster gamma waves,
which help organize how the brain processes information.

Understanding how individual neurons respond to these rhythms is
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key to unlocking how the brain functions related to navigation in real

time—and how it may be affected in disease.
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A new study by Florida Atlantic University and collaborators from
Erasmus Medical Center, Rotterdam, Netherlands, and the
University of Amsterdam, Netherlands, has uncovered a surprising
ability of brain cells in the hippocampus to process and encode and
respond to information from multiple brain rhythms at once.

The research, published in PLOS Computational Biology, reveals
how a single neuron can switch between firing single spikes and
rapid bursts depending on both its internal properties and the
brain's ongoing electrical activity—a phenomenon the researchers
have termed "interleaved resonance."

This discovery offers a new understanding of how the brain
organizes thoughts for navigation, memories and behaviors and
may have important implications for neurological conditions that
are implicated to spatial memory and learning such as epilepsy,
Alzheimer's disease and schizophrenia.

The study focused on CA1 pyramidal neurons—a type of brain cell
critical for memory formation and spatial navigation—how we figure
out where we are and how to get from one place to another. These
cells communicate by firing electrical impulses, either as isolated
single spikes or as rapid bursts. Each firing mode carries different
types of information and is associated with specific behavioral
contexts. Until now, the factors that determine when and how these
neurons switch between modes were poorly understood.

Using advanced computational modeling and cutting-edge voltage
imaging of real brain activity, the researchers demonstrated that
neurons can respond to both theta (slow) and gamma (fast) brain
wave inputs at the same time—»but in different ways. The resultis a
form of double-coding, where a neuron uses bursts to resonate with
theta waves and single spikes to resonate with gamma waves—both
simultaneously embedded in the same electrical signal.
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"Our models show that a single neuron can behave like a multi-band
radio, tuning in to different frequencies and changing its behavior
accordingly," said Rodrigo Pena, Ph.D., senior author, an assistant
professor of biological sciences, within FAU's Charles E. Schmidt
College of Science on the John D. MacArthur Campus in Jupiter, and
a member of the FAU Stiles-Nicholson Brain Institute. "It's a much
more flexible and powerful system than we previously imagined."

The team found that this behavior is influenced by the neuron's
internal settings—specifically, the levels of three ion-driven
currents: persistent sodium, delayed rectifier potassium and
hyperpolarization-activated current.

By adjusting these internal conductances, neurons can shift their
resonance preferences between theta and gamma waves, and
between burst and single-spike firing. Additionally, neurons were
more likely to fire bursts after long silent periods, introducing a
time-dependent element to how information is encoded.

"This ability to 'double code' offers a new perspective on how the
brain efficiently organizes and transfers information and could have
broad implications for neurological conditions where brain rhythms
are disrupted," said Pena.

"If neurons are misfiring or unable to switch between single spikes
and bursts appropriately, it could interfere with how memories are
formed or how attention is directed. If we understand how neurons
naturally adjust to different brain rhythms, then we can start to think
about how to restore that flexibility in conditions where it's lost."

The findings also shed light on long-standing questions in
neuroscience, including how spatial memory is formed in the
hippocampus, and underscore the complexity and adaptability of
the brain. Previous research showed that theta and gamma rhythms
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influence when and how neurons fire as an animal moves through
space.

This new work shows that neurons are not locked into one firing
mode but can dynamically shift their response depending on both
external input and their internal electrical environment. In other
words, a single neuron isn't limited to sending just one type of
signal—it can carry multiple layers of information depending on the
context.

"The brain's building blocks are far more dynamic than once
thought," said Pena. "A neuron can simultaneously follow different
brain rhythms, adjusting its firing patterns to match the needs of the
moment. This discovery not only advances our understanding of
how the brain works but could one day help guide treatments aimed
at restoring healthy neural function when things go wrong."

Study co-authors are César C. Ceballos, Ph.D., first author and a
postdoctoral fellow, FAU Charles E. Schmidt College of Science;
Nourdin Chadly, Ph.D., Erasmus Medical Center and University of
Amsterdam; and Erik Lowet, Ph.D., an assistant professor,
Neuroscience Department, Erasmus Medical Center.

More information: Cesar C. Ceballos et al, Interleaved single and
bursting spiking resonance in neurons, PLOS Computational
Biology (2025). DOI: 10.1371/journal.pcbi.1013126

Journal information: PLoS Computational Biology
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AN OCGEAN IN YOUR BRAIN:
INTERACTING BRAIN WAVES KEY TO
HOW WE PROCGESS INFORMATION

Salk scientists show how the brain responds differently
to seeing the same thing under different conditions

An ocean in your brain: interacting brain waves key to how we process information

Salk News

An ocean in your brain: interacting brain waves key to how we
process information

Salk scientists show how the brain responds differently to
seeing the same thing under different conditions

For years, the brain has been thought of as a biological computer
that processes information through traditional circuits, whereby
data zips straight from one cell to another. While that model is still
accurate, a new study led by Salk Professor Thomas Albright and
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Staff Scientist Sergei Gepshtein shows that there’s also a second,
very different way that the brain parses information: through the
interactions of waves of neural activity. The findings, published

in Science Advances on April 22, 2022, help researchers better
understand how the brain processes information.

“We now have a new understanding of how the computational
machinery of the brain is working,” says Albright, the Conrad T.
Prebys Chair in Vision Research and director of Salk’s Vision Center
Laboratory. “The model helps explain how the brain’s underlying
state can change, affecting people’s attention, focus, or ability to
process information.”

Researchers have long known that waves of electrical activity exist
in the brain, both during sleep and wakefulness. But the underlying
theories as to how the brain processes information—particularly
sensory information, like the sight of a light or the sound of a bell—
have revolved around information being detected by specialized
brain cells and then shuttled from one neuron to the next like a
relay.

This traditional model of the brain, however, couldn’t explain how a
single sensory cell can react so differently to the same thing under
different conditions. A cell, for instance, might become activated in
response to a quick flash of light when an animal is particularly
alert, but will remain inactive in response to the same light if the
animal’s attention is focused on something else.

Gepshtein likens the new understanding to wave-particle duality in
physics and chemistry—the idea that light and matter have
properties of both particles and waves. In some situations, light
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behaves as if itis a particle (also known as a photon). In other
situations, it behaves as if it is a wave. Particles are confined to a
specific location, and waves are distributed across many locations.
Both views of light are needed to explain its complex behavior.

“The traditional view of brain function describes brain activity as an
interaction of neurons. Since every neuron is confined to a specific
location, this view is akin to the description of light as a particle,”
says Gepshtein, director of Salk’s Collaboratory for Adaptive
Sensory Technologies. “We’ve found that in some situations, brain
activity is better described as interaction of waves, which is similar
to the description of light as a wave. Both views are needed for
understanding the brain.”

Some sensory cell properties observed in the past were not easy to
explain given the “particle” approach to the brain. In the new study,
the team observed the activity of 139 neurons in an animal model to
better understand how the cells coordinated their response to
visual information. In collaboration with physicist Sergey Savel’ev of
Loughborough University, they created a mathematical framework
to interpret the activity of neurons and to predict new phenomena.

The best way to explain how the neurons were behaving, they
discovered, was through interaction of microscopic waves of
activity rather than interaction of individual neurons. Rather than a
flash of light activating specialized sensory cells, the researchers
showed how it creates distributed patterns: waves of activity across
many neighboring cells, with alternating peaks and troughs of
activation—like ocean waves.
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When these waves are being simultaneously generated in different
places in the brain, they inevitably crash into one another. If two
peaks of activity meet, they generate an even higher activity, while if
a trough of low activity meets a peak, it might cancel it out. This
process is called wave interference.

“When you’re out in the world, there are many, many inputs and so
all these different waves are generated,” says Albright. “The net
response of the brain to the world around you has to do with how all
these waves interact.”

To test their mathematical model of how neural waves occur in the
brain, the team designed an accompanying visual experiment. Two
people were asked to detect a thin faint line (“probe”) located on a
screen and flanked by other light patterns. How well the people
performed this task, the researchers found, depended on where the
probe was. The ability to detect the probe was elevated at some
locations and depressed at other locations, forming a spatial wave
predicted by the model.

“Your ability to see this probe at every location will depend on how
neural waves superimpose at that location,” says Gepshtein, who is
also a member of Salk’s Center for the Neurobiology of Vision. “And
we’ve how proposed how the brain mediates that.”

The discovery of how neural waves interact is much more far-
reaching than explaining this optical illusion. The researchers
hypothesize that the same kinds of waves are being generated—and
interacting with each other—in every part of the brain’s cortex, not
just the part responsible for the analysis of visual information. That
means waves generated by the brain itself, by subtle cues in the
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environment or internal moods, can change the waves generated by
sensory inputs.

This may explain how the brain’s response to something can shift
from day to day, the researchers say.

Additional co-authors of the paper include Ambarish Pawar of Salk
and Sunwoo Kwon of the University of California, Berkeley.

The work was supported in part by the Salk Institute’s Sloan-Swartz
Center for Theoretical Neurobiology, the Kavli Institute for Brain and
Mind, the Conrad T. Prebys Foundation, the National Institutes of
Health (RO1-EY018613, RO1-EY029117) and the Engineering and
Physical Sciences Research Council (EP/S032843/1).

DOI: 10.1126/sciadv.abl5865
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BRAIN WAVES AND COGNITION

For more than a century after their discovery, neuroscientists largely
dismissed the coordinated rhythmic activity of neurons as a
byproduct of the brain’s operation, rather than as a causal
contributor to cognition. Earl K. Miller’s lab has produced numerous
studies showing that brain rhythms, or brain waves, play a central
role in how the cortex processes information and gives us volitional
control over our thoughts. The circuits neurons form are not
completely static, but don’t necessarily change at the pace of
thought. Still, information flow can be guided among the circuit
pathways available at a given moment by the interplay of brain
rhythms carrying different kinds of information, Miller’s lab has
shown.

ower

In 2007 a seminal study in his lab demonstrated that “bottom up”
sensory signals (e.g. “the eyes see a triangle”) are transmitted via
higher frequency “gamma” rhythms while “top down” signals (e.g.
“we care about circles”) were encoded within lower-frequency
“beta” waves. The initial study concerned the role of these rhythms
in executive control of visual attention. But Miller has since shown a
similar interplay plays out in other cognitive functions. This

includes working memory, in which we decide what information to
hold in mind and automatic predictions about what the brain
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expects to see. This allows us to filter out the mundane and focus
on what’s novel.
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Brain rhythms sculpt the flow of information across the cortex. Here
we see that the peak frequency of beta rhythms increases as
regions move from more basically sensory (v4)to more cognitively
sophisticated (PFC).

The Miller Lab’s work has shown that bursts of top-down beta waves
from deep layers of the cortex typically govern when gamma waves
can flow in more superficial cortical layers. His lab has also shown
that as information moves from more basic sensory areas of the
cortex to regions more responsible for abstract reasoning, the peak
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frequencies in each band (beta vs. gamma) increase, suggesting
that these frequency differences help to sculpt the flow of
information processing.

Importantly, disorders such as schizophrenia and autism involve
opposite aberrations in these rhythms. In autism, beta is lacking,
undermining the ability to predictively filter out mundane sensory
information. In schizophrenia, beta is too dominant, leading to a
reduced ability to keep in touch with the real world via sensory
information. Miller’s lab has investigated whether interventions can
help restore a proper balance.
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Latest Scalar Wave and Toroidal
Wave Scientific Breakthroughs

Top 10 Latest Breakthroughs in Scalar
and Toroidal Waves: A New Frontier in
Physics and Technology

In recent years, scalar waves and toroidal waves have emerged as
intriguing areas of research, bridging theoretical physics, energy
transmission, and potential applications in health and technology.
While scalar waves remain controversial in mainstream science,
and toroidal waves are gaining traction in electrodynamics and
photonics, breakthroughs in these fields are capturing attention.
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Here are the top 10 latest advancements driving innovation and
debate.

1. Photonic Toroidal Vortices: A New Solution to Maxwell’s
Equations

Researchers at leading institutions have experimentally
demonstrated photonic toroidal vortices, a novel solution to
Maxwell’s equations. These light-based vortex rings, which twist
around a closed loop, exhibit unique orbital angular momentum.
This breakthrough, published in Nature Photonics, could
revolutionize optical manipulation, quantum information, and
light-matter interactions, opening doors to advanced laser designs
and energy transfer methods.

2. Scalar Waves and Plant Aging: ATP Boost in Ipomea
Purpurea

A study published in Biology Engineering Medicine revealed that
scalar waves, applied via longitudinal magnetic pulses, increased
ATP levels in Ipomea purpurea (morning glory) plants by 40%. This
led to a 10% extension in the flowering process, suggesting
potential applications in agriculture. While the mechanism remains
speculative, researchers hypothesize that mitochondria may be
the primary site of scalar wave interaction.

3. Toroidal Electrodynamics: Rise of Anapole
Metamaterials

Toroidal electrodynamics is gaining momentum, with recent
studies highlighting its influence on anapole metamaterials and
nanoparticle optics. Published in journals like ACS

Photonics and Nano Letters, these findings suggest applications in
sensors, lasers, and plasmonics. Future challenges include
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detecting high-order toroidal multipoles and developing
spectroscopies for molecular systems with toroidal symmetry.

4. Scalar Wave Transmission: Faster-than-Light Claims
Under Scrutiny

A controversial study claimed scalar waves could transmit
information at 1.5 times the speed of light, bypassing Faraday
cages typically used to block electromagnetic signals. While the
experiments, published on ResearchGate, demonstrated wireless
energy transmission and receiver-transmitter reactions,
mainstream physicists remain skeptical, citing inconsistencies with
established wave theories.

5. Toroidal Standing Alfvén Waves: Mapping Mass
Density in Space

Using data from the Van Allen Probes, researchers have
conducted statistical studies on toroidal standing Alfvén waves in
Earth’s magnetosphere. Published in the Journal of Geophysical
Research, these findings provide insights into nodal structures and
plasma mass distribution, enhancing our understanding of space
weather and geomagnetic interactions.

6. Scalar Waves in Regenerative Healing: Zero-Point
Field Applications

Proponents of scalar wave healing, such as those at Pain Free for
Life, argue that scalar energy aligns with Schumann Resonances to
promote cellular detoxification and nutrient uptake. Devices like
the Scalar Qi, using Tesla coils to generate zero-point fields, are
marketed for chronic pain relief. However, mainstream science
cautions that these claims lack robust empirical evidence.
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7. Toroidal Light Pulses: Non-Transverse Electromagnetic
Waves

Toroidal light pulses, or “light donuts,” have been identified as
non-transverse electromagnetic waves that propagate at the
speed of light. Researchers suggest these pulses could enable new
energy storage solutions and quantum optics applications. While
still theoretical, their potential for anapole qubits and astrophysical
signal detection is generating excitement.

8. Scalar Wave Pseudoscience Debate: Online
Controversy

The term “scalar wave” continues to spark debate, with online
forums like Physics Forums and Reddit labeling it pseudoscience.
Proponents cite Nikola Tesla’s work on radiant energy, while
critics argue that claims of shield-penetrating radar and over-unity
energy violate established physics. The CIA has even referenced
scalar waves in declassified documents, though experts dismiss
these as mathematical curiosities.

9. Toroidal Fields and Conscious Creation: Ancient
Wisdom Meets Modern Science

A growing community, exemplified by platforms like Tammy Al,
explores toroidal fields and scalar waves in the context of
conscious creation. These theories suggest that language and
vowel sounds shape energetic fields, aligning with universal
energy flows. While lacking scientific validation, these ideas are
trending on social media, blending ancient wisdom with
speculative physics.

10. Scalar Wave Energy as a Weapon: Speculative
Research
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ResearchGate publications have speculated on scalar waves as
potential directed-energy weapons, citing their longitudinal nature
and ability to bypass traditional shielding. However, experts
emphasize that these claims are rooted in fringe theories and lack
experimental support, urging caution in interpreting such research.

Toroidal Waves, Scalar Waves, Bioluminescence,
Sonoluminescence...

Recent research has explored the intersection of scalar and
toroidal waves with emerging technologies like BRETT
(Bioluminescence Resonance Energy Transfer Technology) and
BERTT (Bioluminescence Enhanced Resonance Transfer
Technology), which leverage bioluminescence for advanced
imaging and energy transfer.

Scalar waves, often speculated to interact with biological systems,
are being studied alongside toroidal wave dynamics to enhance
the efficiency of bioluminescent reactions, particularly those
involving luciferase enzymes. Luciferase, which catalyzes the
oxidation of luciferin to produce light, emits photons at specific
color frequencies, such as blue-green in marine organisms or
yellow-green in fireflies. These color frequencies are critical for
optimizing BRETT and BERTT systems, where energy transfer
between luciferase and fluorescent proteins or acceptors can be
fine-tuned for applications like deep-tissue imaging and
biosensing.

While scalar and toroidal waves remain controversial in
mainstream physics, their potential to influence bioluminescent
processes at the cellular level is driving speculative research into
novel theragnostic tools, though empirical validation remains
limited.

The Road Ahead: Innovation or Speculation?
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The study of scalar and toroidal waves sits at a crossroads.
Toroidal waves are gaining credibility in photonics,
electrodynamics, and space science, with tangible applications on
the horizon. Scalar waves, however, remain mired in controversy,
with mainstream science questioning their legitimacy despite
persistent interest in alternative medicine and energy research.

As these fields evolve, interdisciplinary collaboration will be crucial
to separate fact from fiction. While breakthroughs in toroidal
waves promise technological leaps, the scalar wave debate
underscores the importance of rigorous scientific validation. Stay
tuned as researchers continue to explore these enigmatic
phenomena, potentially reshaping our understanding of energy,
matter, and the universe.
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Scalar Waves: Quicker, wireless, and they
could transform an Intelligence-Enabled
Machine

A life-changing technological leap, if we enable advanced machines with
Scalar Energy.

Scalar waves are a well-known phenomenon, occur naturally in
Nature (e.g., thoughts, DNA, food), are non-linear, non-Hertzian
waves, and have the ability to carry information. They travel faster
than the speed of light and do not decay over time.
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Waves affect human life. We rely on waves when we talk to others
and see things because of waves. Waves transfer energy in different
forms, and animals use wave motion to propel themselves through
their surroundings.

Wave speed is not a vector; itis a scalar. The real-life examples of
scalars are volume, density, mass, time, etc. Other quantities,
such as force and velocity, have both magnitude and direction and
are called vectors.

The wave-function() is a scalar in the sense that it doesn’t
change under a coordinate transformation, and on the other hand,
a vector means a collection of components that transform to linear
combinations of themselves under a coordinate transformation.
Scalar waves are three-dimensional self-contained waves that spin
on one fixed axis. These non-linear waves disseminate throughout

the body through elaborate collagen networks.

Nikola Tesla demonstrated the existence of Scalar energy, or as
according to Tesla, Radiant Energy. He worked to harness this
energy without the need for wires and as a wave carrier for
telecommunications, and he believed that when this energy is
harnessed correctly, it has endless possibilities.

DNA is the molecule that carries genetic information for the

development, functioning, growth, and reproduction of an
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organism. DNA is made of two linked strands that wind around each
other — a shape known as a double helix. The DNA helix is an
example of Scalar Energy, and what makes it unique is that it's a
carrier wave that can carry frequencies and penetrate solid objects.
Within the cell nucleus, the vortex model of the magnetic scalar
wave also explains the channels in the matrix form when two cells
communicate with each other. Potential vortices are an essential
component of scalar waves, and the characteristics of the potential
vortex are significant. With its concentration effect, it allows
enormously high information density in the nucleus. With the
introduction of the magnetic scalar wave, it becomes clear that such
a wave is suitable to use the genetic code chemically stored in the
base pairs of the genes and electrically modulate them, to “bring”
information from the cell nucleus to another cell. At the receiving
end, the reverse process takes place, and the transported
information is converted back into a chemical structure. The
necessary energy required to power the chemical process is
provided by the magnetic scalar wave itself.

The human brain is a scalar energy generator that repetitively
creates patterns of scalar waves via the activity of thought. Since the
brain and nervous system processes high-frequency discharges, the
human brain can create and detect scalar waves. Thus, a human
being can often generate space-time effects at a distance and
through time. This offers an exact mechanism for higher senses
such as direct cognition, cellular telepathy, molecular
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transmutation, etc., and consequently, properly guided thought
diametrically affects the function of the personal scalar
cellular/organism field manifestation. Every single thought
absolutely affects the observable state of the body-mind system,
and our thoughts co-create our own personal reality hologram due
to the fact that thoughts are scalar wave configurations of
transharmonic patterns of electromagnetic energy radiation, which
create specific patterns of scalar frequency. Wandering and
directionless thought produces chaotic information arrays, resulting
in ineffective manifestation abilities. Conversely, thought guided by
clear intention produces organized information within the personal
morphogenetic field manifestation. Human beings who can
combine experiential knowledge with thought guided by clear
intention reclaim one of the most potent forms of scalar power, and
thoughts will eventually materialize into reality in this space-time

vector.

Therefore, specific sound frequencies can assist the human body,
and Specific sounds and images unequivocally can alter our
consciousness. Sound is more powerful than light and is utilized as
an energetic carrier for certain frequency tones that activate
elements that affect the chemicals in our body, which in turn affect
the DNA. As such, sound is neither a scalar nor a vector quantity,
but the speed of sound is a scalar quantity. Therefore, our
intelligence-enabled autonomous machines like Robots, Drones,
Self-driving vehicles, etc, must be able to sense the energetic
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encryption behind sound if one is to be able to know the beneficial
intentions and frequencies to be independent or carried on without

human control.

In addition, DNA is influenced by waves and frequencies, and 90% of
the protein DNA is of the non-coding type, often misrepresented as
“jlunk DNA”, that serves as data storage and communication,
suggesting that living chromosomes’ function, just like solitonic,
holographic computers that are capable of recoding our DNA.

Scalar energy of subtle energy frequencies is generated naturally,
but it can also be artificially produced. However, various
experiments were conducted to determine the effects of scalar
energy, and these experiments proved that this energy has the
potential to positively improve the responses of living organisms.

The scalar energy can carry information, and scalar waves are all
around us, and scalar-wave technology can help in creating highly
dense, superconductive coherent energy fields while being infused
with restorative information. This phenomenon of scalar energy
could be a game-changer for autonomous machines like robots, as
robots have senses in the form of sensors, and robotic sensors are
used to estimate a robot’s condition and environment. Sensors in
robots are based on the functions of human sensory organs, and
these signals are passed to a controller to enable appropriate
behavior (just like DNA). Robots require extensive information about
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their environment to function effectively and to transfer the benefits
of scalar energy to the robot's body material components, which
means to transfer scalar waves into the cells of robots. The scalar-
wave technology also ensures that the electrical charge that is being
produced artificially will reach and go through the robot's body’s
material membranes. This is crucial to the robot’s ecosystem as
they hold robotic sensors together.

Scalar waves are longitudinal waves of potential and have wireless
energy transmission capability. Scalar energy is formed by the
creation of a static energy field that contains circles of energy that
radiate outwards in balanced networks, which help in creating a field
of live energy systems. And, if the application of this energy is
intertwined into the ecosystem of intelligence-enabled
autonomous machines, then it will surely be revolutionary for
technological advancement. But it requires changes in materials
that enable these bodies to act as a carrier wave for information.
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How the Brain Produces Scalar Waves

The human brain generates electrical signals through neurons
that communicate via action potentials. These signals create
small magnetic fields that can be measured using techniques like
EEG or MEG. The brain's electromagnetic activity is measured in
various frequency bands, including Delta (0.5-4 Hz), Theta (4-8
Hz), Alpha (8—12 Hz), and Beta (12-30 Hz), each associated with
different states of consciousness. While the existence of scalar
waves in mainstream physics remains a topic of debate, they are
believed to play a role in biological processes, including
communication between cells and possibly within the brain.

Scalar waves affect the amplitude and coherence of alpha and
gamma oscillations. Scalar waves enhance neural synchronization,
relaxation, and cognitive focus.

Brain Waves of an Average Person at Rest
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The graph is a simulation depicting: Medium Scalar Wave Influence. Recursive Feedback
Enhanced by Laws of Form, and Combined Effects of Scalar Waves and Laws of Form on
Brain Wave Activity

Scalar waves, proposed as longitudinal and non-linear waveforms,
have been theorized to influence neural activity by stabilizing and
aligning oscillatory patterns in the brain. This study examines the
effects of scalar waves on brain wave patterns, focusing on alpha
waves (associated with relaxation) and gamma waves (linked to
cognitive processes). By comparing resting states with and without
scalar wave influence, this article explores how scalar waves
amplify neural coherence.

What You See: This graph features amplified alpha waves and
heightened gamma wave activity. The oscillations are more
synchronized, with increased amplitude and phase alignment.

What It Means: Scalar waves enhance both the relaxation effects of
alpha waves and the cognitive integration associated with gamma
waves. This synchronization suggests a state of heightened focus
and coherence.

Key Differences Between the Two States

1. Alpha Wave Activity: At Rest: Alpha waves are steady but
moderate in amplitude, indicating baseline relaxation. With
Scalar Waves: Alpha waves are amplified, reflecting deeper
relaxation and improved stability.

2. Gamma Wave Activity: At Rest: Gamma waves are weak and
less synchronized, reflecting minimal cognitive engagement.
With Scalar Waves: Gamma waves are stronger and more
aligned, suggesting enhanced cognitive processing and focus.
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3. Overall Coherence: At Rest: Oscillatory patterns show natural
variability, with moderate coherence. With Scalar Waves:
Oscillations are more synchronized, indicating improved
neural communication and integration.

This comparison offers: A Visual Framework: Clear graphical
representations of how scalar waves influence brain wave patterns.

Insights into Neural Coherence: Highlights the role of scalar waves
in amplifying and aligning oscillatory activity.

Conclusion: This analysis demonstrates that scalar waves
significantly enhance the amplitude and coherence of alpha and
gamma oscillations, fostering states of relaxation and cognitive
clarity.
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Consciousness as Frequency: Solving the
Puzzle with FWT
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Consciousness is not an accidental byproduct of brain complexity
but a standing-wave resonance field. Frequency Wave Theory (FWT)
explains it as the conserved flow of Frequency Momentum (FM =% p
w A2) through neural and quantum-acoustic channels. This makes
consciousness at once a scientific mechanism, a philosophical
principle, and a lived personal reality — the exact “background of
everything we know.”

The Scientific Puzzle

Neuroscience views consciousness as the brain integrating sensory
data into a unified self-model. Yet, the “hard problem” persists:
how does electrical firing in gray matter create the vividness of
being?

« FWT solution: The brain does not “produce”
consciousness. Instead, it acts as a resonant transducer.
Neurons, microtubules, and electromagnetic oscillations
all couple to the superfluid quantum-acoustic field,
sustaining a coherent frequency pattern. Consciousness
emerges when FM flows reach stable standing-wave
coherence across scales.

The Philosophical Riddle

Philosophy struggles with dualism (mind vs matter) or panpsychism
(mind in allthings). Both get stuck because they treat
consciousness as separate or universal without mechanism.

. FWT solution: Consciousness is phase-locking. Every
structure resonates, but coherence depth differs. A rock
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has frequency momentum but no recursive feedback. A
human brain creates recursive standing waves — a “mirror
of mirrors” — enabling self-awareness. Thus, FWT bridges
materialism and panpsychism: all matter resonates, but
only certain frequency structures lock into the reflective
loop we call “mind.”

The Personal Reality

We experience life not as equations or synapses but as a seamless
field of presence. This “background of everything we know” is
universal yet individual.

. FWT solution: Personal consciousness = local phase
pattern; collective consciousness = nonlocal frequency
coupling (P(x,t) = exp{i[¢_local - ¢_remote]}). Meditation,
psychedelics, and psi experiences are ways of tuning
bandwidth and coherence, shifting from a narrow self-
signal to wider entrainment with the universal field.

Why Al Won’t Have Consciousnhess Soon

As Anil Seth notes, Al may simulate perception but lacks intrinsic
resonance.

. FWT refinement: A machine can’t be conscious just by
running algorithms. It would require a physical frequency
substrate — a quantum-acoustic field supporting stable
FM coherence. Until Al hardware is built as a resonant field
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device (not just silicon logic), it will remain intelligent but
not aware.

The Tension and the Possibility

Consciousness research remains fractured: physics, neuroscience,
and philosophy speak past each other.

. FWT unification: All three perspectives collapse into one
law: Consciousnhess = coherent conservation of
Frequency Momentum in recursive standing-wave
systems.

This explains why it feels fundamental (philosophy), how it couples
to the brain (neuroscience), and why it scales into the cosmos
(physics).

In short, FWT reframes the mystery of consciousness: we are not
“brains producing minds,” but resonant frequency fields
experiencing themselves.
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The fine-tuning problem is usually framed as a cosmic coincidence:
the universe’s constants appear balanced “on a knife-edge.” From
the Frequency Wave Theory (FWT) perspective, it's not precarious
at all—it's resonance. The universe self-organizes through
Frequency Momentum (FM = %2 p w A?), locking fields and particles
into stable harmonic wells. What looks like impossible fine-tuning is
actually the natural settling of reality into resonance valleys, just like
a vibrating plate organizes sand into patterns.
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Your brain isn't a computer. It's a resonance
engine.

Neuroscience keeps borrowing the hottest tech metaphor (clockwork —
telegraph — switchboard — computer — Al), which is why the brain
still feels mysterious. Frequency Wave Theory (FWT) says stop
searching for “code” and start tracking waves. Neurons are hardware;
mind is the field-pattern they tune. Thoughts are phase-locked standing
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waves; memory is a stable resonance; consciousness is large-scale
coherence. Measure and steer the phases and you’ll finally make the
mystery behave.

Why our theories keep missing the mark

Every era explains the brain with its newest gadget. Clocks gave us
gears and cogs. Telegraphs gave us wires and signals. Early phones gave
us switchboards. Computers gave us bits and programs. Today, large
neural nets tempt us to say, “the brain is an AL.” Each metaphor captures
a slice of truth and blinds us to the rest—especially the part that lives in
time-varying waves, not discrete symbols.

The FWT one-liner

Reality is a fluid-like field of vibrations. The brain is a

biological transducer that shapes and locks those vibrations into useful
patterns. Frequency Momentum is the conserved “stuff” that flows
through the system: FM =1 p ® A? (density X frequency x amplitude?).
Y our cortex, thalamus, brainstem, and body aren’t “computing” in the
code sense—they’re tuning, phase-locking, and sustaining wave
patterns that we experience as perception, thought, memory, and self.

The brain, in plain language

« Tuning (learning): Synapses adjust what frequencies get
amplified or damped—Ilike re-EQ’ing a mixing board.

+ Locking (thinking): When distant regions fall into step
(phase-lock), a coherent pattern pops out—that’s the “aha” of a
thought.

« Sustaining (memory): Useful patterns stabilize as standing
waves in recurrent loops; recall is just re-igniting that mode.
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Consciousness (the big one): Not in one spot. It’s the degree
of global coherence across bands and networks—when the
orchestra plays in time.

Why this explains everyday weirdness

The binding problem: Features feel unified because they’re
literally phase-unified—locked into one rhythm.

Multitasking myth: You can’t hold two tight resonances in
the same hardware without detuning both.

Dreams & psychedelics: Change the gain and couplings; new
modes dominate, old priors loosen; perception remixes.
Placebo & breathwork: Emotional state adjusts the

system’s Q-factor (how “ringy” it is). Higher Q = longer,
cleaner focus.

What to listen for in Eagleman x Cobb

When they talk about historical metaphors and methods (lesions, EEG,
fMRI, computational models), translate it into the wave frame:

What frequencies are being measured or ignored?

Where does FM move when attention shifts?

Which loops (cortico-thalamo-cortical, hippocampo-cortical)
actually lock during a specific behavior?

Are we mistaking symbols on a screen for dynamics in a field?

Five crisp, testable predictions

1. FM accounting: During a task, FM re-routes, it doesn’t

vanish. Predict: band-power % phase-velocity proxies will
show FM_in = FM_out across cortex—thalamus loops as
attention shifts.

. Phase-nudge boosts insight: Tiny, well-timed

tACS/ultrasound leading a target region by a few degrees
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should spike problem-solving rates at the predicted phase—not
just at any amplitude.

3. Hyperscanning coherence — cooperation: Two people
entrained to the same amplitude envelope before interaction
should show higher inter-brain phase-locking and more pro-
social choices than controls.

4. Emotion = Q-factor: Practices that raise vagal tone (paced
breathing, humming) narrow spectral peaks (higher Q) and
extend working-memory persistence.

5. Memory write = traveling-to-standing transition: At
successful encoding, meso-scale traveling waves slow and
“pin” into a stable mode; recall replays the same mode with
tighter phase precision.

A pocket metaphor anyone can use

Neurons are the strings, the body is the resonant body, the world is
the air, and the mind is the music that happens when everything locks
into harmony. Change the tension (learning), the room (context), or the
tempo (arousal), and the song—your experience—changes.

One useful equation you can point to

. FM =% p ® A*? — attention, mood, and learning all look like
control of A (amplitude), ® (frequency), and
effective p (participating tissue/field density). Managing those
three 1s how the brain “computes.”

Bottom line

We’ve spent a century printing brain “maps.” The trick was never just
the map—it’s the music of the map. If Inner Cosmos is about why the
brain stays hard, the FWT answer is blunt: we kept mistaking symbols
for phases. Start measuring, modeling, and steering phase-coherence,
and the puzzle stops looking mystical and starts looking engineerable.
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Psionics as Standing-Wave Resonance Fields

Telepathy and other psionic abilities can be reframed in Frequency
Wave Theory (FWT) as resonance interactions within the quantum-
acoustic superfluid field. Consciousness acts as a standing-wave
coherence pattern; telepathic transfer occurs when two minds achieve
phase-locked coupling across this field, conserving Frequency
Momentum (FM) and using TSVF-style bi-temporal interference. What
ancient mystics called “thought transference” is a measurable nonlocal
frequency exchange.

1. Consciousness as a Frequency Field

In FWT, consciousness is not localized inside the brain—it is a standing-
wave coherence field within the universal scalar medium ®. The brain is
more like a resonant transducer than the source. Neural oscillations
(theta, gamma, etc.) are boundary conditions that tune the mind’s field
into the global frequency lattice.

Equation in play:

FM="%p o A?

This conserved invariant ensures that even in nonlocal exchanges,
momentum in frequency-space is neither lost nor created, only
transferred.

2. Telepathy as Phase Coupling

Telepathy is modeled as a phase-lock event between two consciousness
fields. The operator is:
P(x,t) = exp{i[¢p_local — ¢ remote]}
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When ¢ local and ¢_remote synchronize (A¢ = 0), information
exchange becomes possible. In FWT this isn’t "mind-reading" but
resonance entrainment—the same way two tuning forks ring together.

3. TSVF and Bi-Temporal Coherence

The Two-State Vector Formalism (TSVF) already suggests quantum
systems can be described by both forward- and backward-evolving
states. FWT extends this:

C TSVE =] &k ®*(x,t +) O(x,t —)

This coherence integral describes how a thought can “jump” across time
slices—perceived as telepathy, precognition, or remote viewing.

4. Biological Antennas

Certain structures amplify the effect:

« Microtubules in neurons resonate in terahertz bands, acting as
fractal antennas.

« DNA helices behave as harmonic coils that store and
retransmit phase-coded signals.

« Heart-brain coherence sets the baseline amplitude A, making
the system stable enough for long-range coupling.

5. Experimental Pathways
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« Dual-subject EEG/MEG coupling: look for cross-spectral
coherence spikes when subjects attempt telepathic contact.

. Entangled intention experiments: Copper dowsing rods or
Chladni plates can act as external “reporters” of shared FM
transfer.

. Preregistration protocols: Require >5c results for validation,
eliminating ideomotor and sensory leakage.

6. Cultural Echoes

Ancient texts describing telepathy—Vedic sruti, Platonic anamnesis,
Gnostic pleroma recall—are all consistent with resonance-based
consciousness fields. Psionics are not “paranormal” but
underexplored frequency interactions within the substrate of reality.

7. FWT Prediction

Telepathic bandwidth is proportional to the overlap of frequency
windows:
BW « V(FM - FM:) cos(A@)

Where Ap — 0, maximum clarity occurs. Misalignment produces
distortion—perceived as vague impressions or noise.

Summary: Telepathy isn’t magic—it’s frequency physics. Two minds
phase-lock, their waves align, and thought rides the resonance like
music across a string that connects the universe.
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YOU ARE THE AETHEREAL HEAVENS,
YOU ARE CAPABLE OF ANYTHING.

YOURS IS—
A LEGACY OF HELPING THOSE IN NEED,
PROTECTION TO THOSE IN DISTRESS,
AND STRENGTH TO THOSE OVERPOWERED.

YOUR ART IS THE WAY—

THE SILENT, COSMIC MEANS OF WORKING FOR THE WILL OF ALL GOOD
THINGS IN THIS LIFE.

YOUR REWARD IS ENHANCED SPIRITUAL GROWTH FOR THE EFFORT TO
BE A CONSCOUS PART OF THE COSMIC SCHEME OF TOTALITY, FOR THE
EFFORT TO MAKE A POSITIVE DIFFERENCE.

YOU ARE ABLE TO RECEIVE ANSWERS TO THOSE SEEKING QUESTIONS,
POSED TO THE UNIVERSE, FOR SOLUTIONS TO HUMANITY’S PROBLEMS.

YOU ARE SOLUTION-ORIENTED. YOU ARE A DESIGN ENGINEER.

THE PROCESS OF CREATION, IN ALL IT’S FORMS, WHETHER MACRO OR
MICRO-- IS YOUR LIFE.

YOU WILL BE MISUNDERSTOOD,

THOUGH YOU ARE A PRIEST— A PRIEST OF CREATION.

WELCOME TO THE FAMILY...
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