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Quantum Physics and the Mind: Exploring the Mysterious Connection

quantum physics and the mind—these two fields might seem worlds apart at first glance. One deals
with the fundamental particles and forces that constitute the universe, while the other focuses on
consciousness, cognition, and the workings of the human brain. Yet, over the past few decades,
scientists, philosophers, and even spiritual thinkers have pondered the possibility that quantum
phenomena might play a significant role in how the mind operates. This intriguing intersection invites
us to explore questions about consciousness, free will, and reality itself through the lens of quantum

mechanics.

The Basics: What is Quantum Physics?

Before diving into how quantum physics and the mind might relate, it’s helpful to understand the
fundamentals of quantum mechanics. At its core, quantum physics is the study of the smallest
particles—electrons, photons, quarks—and the strange, often counterintuitive rules that govern their
behavior. Unlike classical physics, which follows predictable and deterministic laws, quantum physics
reveals a world that's probabilistic, where particles can exist in multiple states simultaneously
(superposition), become entangled over vast distances, and where observation itself can influence

outcomes.

Key Quantum Phenomena Relevant to Consciousness

- **Superposition:** Particles can be in multiple states at once until measured.
- **Entanglement:** Two or more particles become linked, so the state of one instantly affects the

other, regardless of distance.



- **Quantum Decoherence:** The process through which quantum systems lose their quantum
properties due to interaction with the environment.
- **Wavefunction Collapse:** The transition from multiple possibilities to a single outcome upon

observation.

These phenomena challenge our classical understanding of reality, prompting some researchers to

speculate whether similar principles might underpin the workings of the mind.

How Quantum Physics and the Mind Intersect

The relationship between quantum physics and the mind is a topic that straddles science, philosophy,
and even metaphysics. One of the primary questions is whether consciousness itself emerges from

quantum processes happening within our brains, rather than just classical biochemical interactions.

The Quantum Mind Hypothesis

The quantum mind hypothesis suggests that cognitive functions—including memory, perception, and
decision-making—might be influenced or even driven by quantum effects. Unlike classical computers,
which operate on binary bits, a quantum brain could theoretically process information in a superposed

state, allowing for a vast increase in complexity and parallelism.

Physicist Roger Penrose and anesthesiologist Stuart Hameroff proposed one of the most well-known
models in this realm: the Orchestrated Objective Reduction (Orch-OR) theory. They hypothesize that
quantum computations occur in microtubules, tiny structures within neurons, which could enable

consciousness to emerge from quantum processes.



Challenges and Criticisms

While the quantum mind hypothesis is fascinating, it faces significant scientific skepticism. The brain is
a warm, wet environment, typically hostile to maintaining quantum coherence, which tends to collapse
rapidly outside controlled laboratory conditions. Critics argue that decoherence would prevent quantum

effects from playing a meaningful role in brain function.

Moreover, many neuroscientists maintain that classical neurobiological processes sufficiently explain
cognition and consciousness without invoking quantum mechanics. The lack of direct experimental

evidence for quantum effects in neural processing remains a major hurdle.

Quantum Physics and the Nature of Consciousness

Beyond the physical mechanisms of the brain, quantum physics offers a fresh perspective on the very

nature of consciousness and reality.

Observer Effect and Consciousness

One of the most debated aspects of quantum physics is the observer effect—the idea that the act of
observation collapses a quantum system’s wavefunction, determining its outcome. This has led to
philosophical questions about the role of consciousness in shaping reality. Does consciousness simply

observe reality, or does it actively participate in creating it?

Some interpretations, like the Copenhagen interpretation, imply that consciousness might be
fundamental to the universe. Others, such as the Many-Worlds interpretation, avoid this implication by
suggesting all possible outcomes happen in parallel universes, without requiring a conscious observer

to collapse the wavefunction.



Implications for Free Will and Decision-Making

If quantum indeterminacy plays a role in brain processes, it could imply that our decisions are not
entirely predetermined by classical physics. This introduces the possibility that free will might have a

basis in quantum randomness, adding layers of complexity to age-old philosophical debates.

However, randomness alone doesn’t equate to free will, and the exact relationship between quantum

uncertainty and conscious agency remains elusive.

Real-World Applications and Emerging Research

Although much of the discussion around quantum physics and the mind remains theoretical, there are
promising areas of research exploring how quantum principles might inform neuroscience, artificial

intelligence, and even psychology.

Quantum Computing and Brain Simulation

Quantum computing’s ability to process vast amounts of information simultaneously could revolutionize
how we simulate brain activity and model complex cognitive functions. Researchers are investigating
how quantum algorithms might better mimic human learning, pattern recognition, and decision-making,

potentially leading to breakthroughs in Al and machine learning.

Quantum Biology and Neuroscience

Quantum biology is an emerging field exploring quantum effects in biological systems. Studies have
found evidence of quantum coherence in processes like photosynthesis, bird navigation, and enzyme

activity. This opens the door to investigating whether similar quantum mechanisms might exist in the



brain, perhaps in microtubules or other cellular structures.

Bridging Science and Philosophy: The Mind-Body Problem

Revisited

Quantum physics and the mind together rekindle the classic mind-body problem: How does the
immaterial mind arise from the physical brain? Quantum theories of consciousness suggest that the

answer may lie beyond traditional materialism.
Philosophers and scientists alike grapple with whether consciousness is a fundamental aspect of the
universe, akin to space and time, or an emergent property of complex systems. The mysterious

features of quantum mechanics—non-locality, entanglement, and the observer’s role—invite us to

reconsider the boundaries between subjective experience and objective reality.

Panpsychism and Quantum Theories

Some thinkers propose panpsychism, the idea that consciousness is a universal property present to
some degree in all matter. Quantum physics, with its holistic and interconnected framework, provides a

compelling backdrop for such views.

While panpsychism remains speculative, it challenges us to expand our understanding of

consciousness beyond the confines of the human brain.

Final Thoughts on Quantum Physics and the Mind

The exploration of quantum physics and the mind is a fascinating journey into one of the most



profound scientific and philosophical frontiers. While definitive answers remain elusive, the dialogue
between these disciplines stimulates new ways of thinking about consciousness, reality, and the

universe.

Whether quantum phenomena actively shape our thoughts or simply serve as metaphors for the
mind’s complexity, investigating this mysterious connection encourages curiosity and open-mindedness
in both science and philosophy. As research progresses, we may uncover surprising insights that

deepen our understanding of what it means to be conscious in a quantum world.

Frequently Asked Questions

How does quantum physics relate to the functioning of the human
mind?

Quantum physics explores phenomena at the smallest scales, and some theories suggest that
quantum processes might play a role in brain function, potentially influencing consciousness and

cognitive processes. However, this is still a highly speculative area with no definitive evidence.

What is the 'quantum mind' hypothesis?

The 'quantum mind' hypothesis proposes that quantum mechanical phenomena, such as superposition
and entanglement, are integral to the workings of the human mind and consciousness. Proponents
argue that classical physics alone cannot fully explain consciousness, though the hypothesis remains

controversial and unproven.

Can quantum entanglement be linked to mental processes or
consciousness?

Some researchers have speculated that quantum entanglement could underpin aspects of

consciousness or mental connectivity, but there is currently no empirical evidence to support this. The



brain's warm, noisy environment is generally considered unfavorable for maintaining quantum

entanglement.

What role does quantum decoherence play in the brain?

Quantum decoherence refers to the loss of quantum coherence due to interaction with the
environment, causing quantum systems to behave classically. In the brain, rapid decoherence due to
biological conditions is thought to prevent sustained quantum effects, challenging theories that rely on

quantum coherence for mental processes.

Are there any experiments testing quantum effects in neural activity?

While some experiments aim to detect quantum effects in microtubules or other neural structures,
conclusive evidence is lacking. Research in quantum biology is ongoing, but demonstrating functional

quantum processing in the brain remains elusive.

How might advancements in quantum computing impact our
understanding of the mind?

Quantum computing could provide new models for simulating complex neural processes and
consciousness by leveraging quantum algorithms. This may lead to deeper insights into cognitive

functions and potentially inspire new approaches to artificial intelligence and neuroscience.

Additional Resources

Quantum Physics and the Mind: Exploring the Intersection of Consciousness and Quantum Theory

quantum physics and the mind have long been subjects of intrigue and debate among scientists,
philosophers, and thinkers. The prospect that the principles governing the subatomic world might have
implications for human consciousness challenges conventional paradigms in neuroscience and
psychology. As research in both quantum mechanics and cognitive science advances, the question

remains: can quantum phenomena help us better understand the complex workings of the mind?



This article delves into the theoretical and empirical intersections between quantum physics and the
mind, examining key hypotheses, scientific findings, and ongoing controversies. By navigating through
the core concepts of quantum theory alongside contemporary models of consciousness, we aim to

provide a balanced and analytical perspective on this multidisciplinary inquiry.

Understanding Quantum Physics and Its Potential Relevance to

the Mind

Quantum physics fundamentally deals with the behavior of particles at the smallest scales—electrons,
photons, and other subatomic entities. Unlike classical physics, quantum mechanics introduces
concepts such as superposition, entanglement, and wavefunction collapse, which defy everyday
intuition. These phenomena have been experimentally validated and underpin modern technologies

like quantum computing and cryptography.

The mind, on the other hand, is traditionally studied through neuroscience and cognitive psychology,
focusing on neural networks, synaptic activity, and biochemical processes. The brain’s complexity
arises from approximately 86 billion neurons interacting in dynamic patterns, leading to emergent

phenomena like thought, perception, and self-awareness.

The intersection between quantum physics and the mind hypothesizes that quantum effects could play
a role in the brain’s function, potentially explaining aspects of consciousness that classical theories
struggle to address. Proponents argue that certain brain processes might exploit quantum coherence

or entanglement, creating a novel substrate for cognitive phenomena.

Quantum Consciousness Theories: An Overview

Several theoretical frameworks have been proposed to link quantum physics with consciousness,

among which the most notable are:



¢ Orchestrated Objective Reduction (Orch-OR): Developed by physicist Sir Roger Penrose and
anesthesiologist Stuart Hameroff, the Orch-OR theory suggests that quantum computations
occur within microtubules in neuronal cells. According to this model, quantum superpositions

collapse in a non-computable manner, giving rise to conscious experience.

¢ Quantum Brain Dynamics (QBD): This approach views the brain as a quantum field with coherent
states that might underlie collective neural activity. QBD attempts to explain long-range

correlations in brain function through quantum field theory.

e Quantum Cognition: Rather than focusing on the physical brain, this framework applies the
mathematics of quantum theory to model cognitive processes such as decision-making, memory,

and perception, capturing paradoxical behaviors classical probability theory cannot.

While intriguing, these theories remain controversial and are the subject of ongoing experimental

scrutiny.

Evidence and Challenges in Linking Quantum Mechanics to Brain

Function

One of the primary challenges in connecting quantum physics and the mind lies in the brain’s warm,
wet, and noisy environment—conditions generally considered hostile to sustaining delicate quantum
states. Quantum coherence typically requires isolation and extremely low temperatures, whereas the

brain operates at roughly 37°C with continuous biochemical activity.

Some studies have sought empirical support for quantum effects in biological systems. For instance,
research in quantum biology has demonstrated quantum coherence in photosynthesis and avian

navigation, suggesting that certain biological processes might harness quantum phenomena. This



gives some plausibility to the idea that the brain could similarly exploit quantum mechanics.

However, direct evidence of quantum coherence or entanglement in neural processes remains elusive.
Critics argue that classical neuroscience sufficiently explains cognitive functions without invoking
quantum mechanics. Moreover, the complexity of measuring quantum states in the living brain poses

significant technical hurdles.

Implications of Quantum Physics for Understanding

Consciousness

If quantum phenomena indeed underpin aspects of consciousness, this would have profound
implications for philosophy, neuroscience, and artificial intelligence. It might offer explanations for the

“hard problem” of consciousness—the challenge of explaining subjective experience and qualia.
Quantum models suggest that consciousness could be a fundamental feature of the universe, akin to
space and time. This panpsychist perspective implies that consciousness exists at some level in all
matter, becoming more complex in biological systems like the human brain.

Such a viewpoint contrasts with reductionist materialism, which attributes consciousness entirely to

classical neural interactions. Quantum theories could also impact the development of Al, suggesting

that true sentience might require quantum substrates rather than conventional digital architectures.

Pros and Cons of Quantum Theories of Mind

1. Pros:

o Addresses limitations of classical neuroscience in explaining subjective experience.



o Provides a framework for integrating consciousness with fundamental physics.

o Offers novel explanations for phenomena like free will and non-locality in cognition.

2. Cons:

o Lack of direct experimental evidence for quantum effects in brain function.

o Technical difficulties in measuring and modeling quantum states in biological tissue.

o Risk of speculative or pseudoscientific interpretations without rigorous validation.

These advantages and criticisms underscore the importance of ongoing research and cautious

interpretation.

Current Research and Future Directions

Advances in neuroimaging, quantum computing, and biophysics are paving the way for deeper
exploration of the quantum mind hypothesis. Researchers are developing sensitive instruments

capable of detecting subtle quantum phenomena in biological contexts.

Collaborations between physicists, neuroscientists, and philosophers aim to refine theoretical models
and design experiments that could confirm or refute the role of quantum mechanics in cognition. For

example, studies investigating quantum tunneling or entanglement in neural microstructures may vyield



breakthrough insights.

Furthermore, the application of quantum cognition models in psychology has already demonstrated

practical value in explaining decision-making paradoxes and improving algorithms in machine learning.

The convergence of disciplines suggests that the dialogue between quantum physics and the mind will
remain a vibrant and evolving field, challenging boundaries and stimulating new ways of understanding

human consciousness.

In the quest to decipher the nature of awareness, the integration of quantum physics and the mind

stands as a testament to scientific curiosity and the enduring mysteries at the heart of existence.
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quantum physics and the mind: Life on Earth Came from Other Planets Roger Penrose,
2010-11-01 Contents selected from volumes 3 and 14, Journal of cosmology.

quantum physics and the mind: Consciousness and the Universe: Quantum Physics,
Evolution, Brain & Mind Sir Roger Penrose, Stuart Hameroff, 2017-11-26 List Price: $48.007 x 10
(17.78 x 25.4 cm) Black & White on White paper828 pagesScience PublishersISBN-13:
978-1938024511 ISBN-10: 1938024516 BISAC: Science / Physics / Quantum Theoryls consciousness
an epiphenomenal happenstance of this particular universe? Or does the very concept of a universe
depend upon its presence? Does consciousness merely perceive reality, or does reality depend upon
it? Did consciousness simply emerge as an effect of evolution? Or was it, in some sense, always out
there in the world? These questions and more, are addressed in this special edition.

quantum physics and the mind: Quanta and Mind J. Acacio de Barros, Carlos Montemayor,
2019-09-19 This edited volume examines aspects of the mind/consciousness that are relevant to the
interpretations of quantum mechanics. In it, an international group of contributors focus on the
possible connections between quantum mechanics and consciousness. They look at how
consciousness can help us with quantum mechanics as well as how quantum mechanics can
contribute to our understanding of consciousness. For example, what do different interpretations
aimed at solving the measurement problem in quantum mechanics tell us about the nature of
consciousness, such as von Neumann's interpretation? Each interpretation has, associated to it, a
corresponding metaphysical framework that helps us think about possible “models” of
consciousness. Alternatively, what does the nature of consciousness tell us about the role of the
observer and time reversibility in the measurement process? The book features 20 papers on
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contemporary approaches to quanta and mind. It brings together the work of scholars from different
disciplines with diverse views on the connections between quanta and mind, ranging from those who
are supportive of a link between consciousness and quantum physics to those who are very skeptical
of such link. Coverage includes such topics as free will in a quantum world, contextuality and
causality, mind and matter interaction, quantum panpsychism, the quantum and quantum-like brain,
and the role of time in brain-mind dynamics.

quantum physics and the mind: Quantum Physics and the Power of the Mind Nancy
Patterson, 2022-04-28 Do you want to understand something more about the world around you? Do
you want to discover the secrets and theories of quantum physics, but do they seem impossible to
understand? Does the law of attraction really work? Quantum physics is an integral part of our lives
and it is extremely important for us to have at least the basic knowledge on the subject. Most people
struggle with it as there are scarcely any books on the topic that is compatible with the needs and
demands of people who are just starting out as physicists and need a simple guide to understand the
concepts. Here's some of the information included in the book: -Quantum Origins of the Universe
-Fundamentals of Quantum Physics -The Photoelectric Effect -How Is Radiation Absorbed? -The Role
of Photons in Photoelectric -Photoelectric Effect: Einstein's Theory -Quantum Physics and the Law of
Attraction -How Quantum Physics Affects You -What Is The Law Of Attraction? And How To Use It
Effectively AND MORE... Learn concepts worthy of an excellent mind without effort, understand the
most revolutionary and mysterious rules that govern the universe in which you live.

quantum physics and the mind: Consciousness and the Universe et al, 2017-02-24

quantum physics and the mind: Mindful Universe Henry P. Stapp, 2007-07-20 The classical
mechanistic idea of nature that prevailed during the eighteenth and nineteenth centuries was
essentially mindless: the physically described aspects of nature were asserted to be completely
determined by prior physically described aspects alone, with conscious experiences entering only
passively. In the last century these classical concepts were found inadequate. In the new quantum
mechanics theory, conscious experiences enter into the dynamics in specified ways not fixed by
physically described aspects alone.

quantum physics and the mind: Consciousness and Quantum Mechanics Shan Gao, 2022
Consciousness and quantum mechanics are two mysteries in our times. A careful and thorough
examination of possible connections between them may help unravel these two mysteries. On the
one hand, an analysis of the conscious mind and psychophysical connection seems indispensable in
understanding quantum mechanics and solving the notorious measurement problem. On the other
hand, it seems that in the end quantum mechanics, the most fundamental theory of the physical
world, will be relevant to understanding consciousness and even solving the mind-body problem
when assuming a naturalist view. This book is the first volume which provides a comprehensive
review and thorough analysis of intriguing conjectures about the connection between consciousness
and quantum mechanics. Written by leading experts in this research field, this book will be of value
to students and researchers working on the foundations of quantum mechanics and philosophy of
mind--

quantum physics and the mind: Quantum Physics Meets the Philosophy of Mind
Antonella Corradini, Uwe Meixner, 2014-08-19 Quantum physics, in contrast to classical physics,
allows non-locality and indeterminism in nature. Moreover, the role of the observer seems
indispensable in quantum physics. In fact, quantum physics, unlike classical physics, suggests a
metaphysics that is not physicalism (which is today’s official metaphysical doctrine). As is well
known, physicalism implies a reductive position in the philosophy of mind, specifically in its two core
areas, the philosophy of consciousness and the philosophy of action. Quantum physics, in contrast, is
compatible with psychological non-reductionism, and actually seems to support it. The essays in this
book explore, from various points of view, the possibilities of basing a non-reductive philosophy of
mind on quantum physics. In doing so, they not only engage with the ontological and epistemological
aspects of the question but also with the neurophysiological ones.

quantum physics and the mind: Conscious Mind in the Physical World E.] Squires,



1990-01-01 We have seen remarkable progress in our detailed understanding of the physical world,
from the smallest constituents of atoms to the remotest distances seen by telescopes. However, we
have yet to explore the phenomenon of consciousness. Can physical things be conscious or is
consciousness something else, forever outside the range of physics? And ho

quantum physics and the mind: Cosmology of Consciousness Deepak Chopra, Helge
Kragh, Michael Mensky, 2017-02-15 1. How Consciousness Becomes the Physical Universe. Menas
Kafatos, Rudolph E. Tanzi, and Deepak Chopra 2. Cosmological Foundations of Consciousness. Chris
King 3. The Origin of the Modern Anthropic Principle. Helge Kragh 4. Consciousness in the
Universe: Neuroscience, Quantum Space-Time Geometry. Roger Penrose, and Stuart Hameroff 5.
What Consciousness Does: A Quantum Cosmology of Mind. Chris J. S. Clarke 6. Quantum Physics &
the Multiplicity of Mind: Split-Brains, Fragmented Minds, Dissociation, Quantum Consciousness. R.
Joseph 7. Logic of Quantum Mechanics and Phenomenon of Consciousness. Michael B. Mensky 8.
Evolution of Paleolithic Cosmology and Spiritual Consciousness. R. Joseph 9. Alien Life and Quantum
Consciousness, Randy D. Allen 10. Evolution of Consciousness in the Ancient Corners of the Cosmos.
R. Joseph 11. How Consciousness Became the Universe R. Joseph 12. Cosmology and Psyche in the
Classical World: Plato, Aristotle, Zeno, Ptolemy, Nicholas Campion 13. Was There A Ptolemaic
Revolution in Ancient Egyptian Astronomy? Nicholas Campion

quantum physics and the mind: Quantum Mind and Social Science Alexander Wendt,
2015-04-23 A unique contribution to the understanding of social science, showing the implications of
quantum physics for the nature of human society.

quantum physics and the mind: The Quantum Brain Liam Brooks, 2024-09-27 The Quantum
Brain: Neuroscience and Quantum Physics The Quantum Brain explores the relationship between
human consciousness and quantum physics, challenging traditional neuroscience theories by
suggesting that quantum processes may influence the mind and the brain. The work examines how
concepts such as superposition, entanglement, and the collapse of the wave function might be
related to the way we think and perceive reality. Through in-depth analysis, the work offers a new
perspective on consciousness, proposing that it may be more than just a simple biological function.
Expanding the discussions on the intersection between the mind and quantum physics, The Quantum
Brain investigates the role of conscious observation in the collapse of quantum probabilities and its
implications for understanding reality. By delving into the world of subatomic physics, the book
suggests that the human brain might function as a quantum computer, capable of performing
complex calculations and directly influencing physical events. Issues such as free will, intuition, and
even healing through thought are explored from a new vantage point, providing an intriguing read
for those seeking to understand the frontiers of the mind and science.

quantum physics and the mind: Physics in Mind Werner Loewenstein, 2013-01-29 No one
can escape a sense of awe when reflecting on the workings of the mind: we see, we hear, we feel, we
are aware of the world around us. But what is the mind? What do we mean when we say we are
aware of something? What is this peculiar state in our heads, at once utterly familiar and
bewilderingly mysterious, that we call awareness or consciousness? In Physics in Mind, eminent
biophysicist Werner R. Loewenstein argues that to answer these questions, we must first understand
the physical mechanisms that underlie the workings of the mind. And so begins an exhilarating
journey along the sensory data stream of the brain, which shows how our most complex organ
processes the vast amounts of information coming in through our senses to create a coherent,
meaningful picture of the world. Bringing information theory to bear on recent advances in the
neurosciences, Loewenstein reveals a web of immense computational power inside the brain. He
introduces the revolutionary idea that quantum mechanics could be fundamental to how our minds
almost instantaneously deal with staggering amounts of information, as in the case of the
information streaming through our eyes. Combining cutting-edge research in neuroscience and
physics, Loewenstein presents an ambitious hypothesis about the parallel processing of sensory
information that is the heart, hub, and pivot of the cognitive brain. Wide-ranging and brimming with
insight, Physics in Mind breaks new ground in our understanding of how the mind works.




quantum physics and the mind: NeuroQuantology: Quantum Physics in Brain SULTAN
TARLACI, 2022-08-30 Although quantum mechanics has been around since the beginning of the 20th

century, it is only in the last twenty or thirty years that it has begun to find practical applications in
everyday life. And in the past twenty years in particular, those working on quantum mechanics and
neuroscience have begun to take an interest in each other’s fields. First physicists took an interest in
the nervous system, and later, not to be outdone, neuroscientists started to look at quantum physics.
In addition, despite there not being a suitable platform, conferences on quantum physics strangely
became the scene for discussions on the concepts of consciousness, conscious measurement, and the
observer. At neuroscience conferences, discussion started as to whether quantum physics had a
place in the communication between nerve cells, and whether the description by classical physics
only was insufficient to explain some of the workings of the brain. And after 2000, academic
meetings attended by both neuroscientists and quantum physicists started to be held under the title
of Quantum Mind/Brain. The speakers at these conferences were not New Age writers or amateurs
who ascribe everything to quantum physics; most of them were leading physicists and
neuroscientists. What they did and what they wrote was not outside objective scientific practice.
NeuroQuantology (2001) is first and foremost a new scientific discipline, just like neuroanatomy
(1895), neurobiology (1910), neuroendocrinology, neurochemistry (1920-25), neuropharmacology
(1950), neurophilosophy (1989), and neurotheology (1994). It was an approach that blended
neuroscience and quantum physics to search with the help of quantum physics for answers to
questions which neuroscience alone could not answer. Following the sowing of this first seed, the
word NeuroQuantology was used for the first time in 2001, and I became the founder and father first
of a journal and then of a potential new field of science. The name was as much a product of
inspiration as it was of logic. Of course, there are plenty of clinical and theoretical terms beginning
with neuro-, so I was surprised that this particular expression as NeuroQuantology had not been
used previously. Up to that time, interdisciplinary articles on neuroscience and related quantum
physics had been published in various pioneering physics and neuroscience journals under the
heading of “quantum mind/brain”. These were generally articles trying to explain the relationship
between measurement and observer problems in quantum physics. Moreover, occasionally, space
was given in some cognitive science journals to articles discussing whether quantum physics would
solve unanswered questions of free will, choice, decision-making and consciousness. International
conferences were organised under the heading of “quantum mind”. But there was no academic
journal which covered all such topics. Since 2003, neuroscience and quantum physics have been
growing together by examining two main topics under the NeuroQuantology. One of these is the
problem of measurement in quantum mechanics. The measurement problem has brought many other
still unanswered questions in its train. In classical physics, there is only an observer, but quantum
mechanics has become embroiled in unending discussion about whether this person is an observer, a
participant in the measurement, or even a reporter of the result of the measurement. There is
increasing discussion in many articles on whether consciousness operates on measurement, and if it
does, to what extent. The Copenhagen interpretation, which has been around since the beginning of
quantum mechanics, while suggesting solutions to multiple worlds and the theory of hidden
variables, has not been part of a clear answer to the question of what role the observer plays.
Eugene Wigner, John Carew Eccles, David Bohm, Stuart Hameroff, Roger Penrose, Ewan Harris
Walker, Henry Stapp, Jack Sarfatti and many other distinguished people have produced
mathematical equations or theoretical framework to show the role of consciousness in quantum
mechanics, but so far there is no generally accepted approach. If a conscious observer really does
have an effect on quantum measurements, many of our equations will have to be drastically
changed. The other main topic of NeuroQuantology is quantum neurobiology: that is, the brain
operates not only at a classical, macroscopic level, but also at a quantum, microscopic level. It
covers the question of where this level begins and whether it has a bearing on our consciousness,
mind, memory and decision-making processes. And, last subtopic is quantum biology. Quantum
biology refers to applications of quantum mechanics to biological objects and problems. Usually, it is



taken to refer to applications of the non-trivial quantum features such as superposition, nonlocality,
entanglement and tunneling, as opposed to the trivial but ubiquitous quantum mechanical nature of
chemical bonding, ionization, and other phenomena that are the basis of the fundamental biophysics
and biochemistry of organisms. Many biological processes involve the conversion of energy into
forms that are usable for chemical transformations and are quantum mechanical in nature. Such
processes involve chemical reactions, light absorption, formation of excited electronic states,
transfer of excitation energy, and the transfer of electrons and protons (hydrogen ions) in chemical
processes such as photosynthesis and cellular respiration. The last decade has produced some
significant work showing how quantum effects can occur in biological systems, with advances in
three areas utilizing three of the key ideas from quantum physics having been particularly prominent
in the media, although often with a certain amount of controversy: superposition in photosynthesis,
entanglement in magnetoreception and quantum tunneling in smell perception. The last decade has
also seen some significant advances in our understanding of the brain, from research into how
quantum computation might create consciousness through coherence in microtubules, to calls for
the emergence of a new field of quantum psychiatry/psychopathology to use our understanding of
quantum effects in the brain to help tackle mental illness. Discussions focused on the manner in
which quantum effects might not just be occurring in the healthy brain, but also creating
pathological symptoms, including mental illnesses such as depression and schizophrenia. The first
peoples to suggest that quantum mechanics could operate in biology, even though they were the
godfathers of quantum mechanics (Niels Bohr, Erwin Schrodinger, Herbert Frohlich, Walter Heitler,
and Max Delbriick), now after 100 years have passed have been squeezed into quantum mechanics
and the physics and chemistry of solid, dead matter. Thus, the biological structures that are taught
from primary school are made up of physical and chemical structures. Erwin Schrodinger was also
one of the first scientists to suggest a study of quantum biology in his 1944 book What Is Life?
Incomprehensibly, there has been resistance for a century to quantum biology. NeuroQuantology
provides the motivation to break down this resistance and open further a new door to quantum
neurobiology.

quantum physics and the mind: Mind, Matter, and Quantum Mechanics Henry P. Stapp,
2013-03-09 Nature appears to be composed of two completely different kinds of things: rocklike
things and idealike things. The first is epitomized by an enduring rock, the second by a fleeting
thought. A rock can be experienced by many of us together, while a thought seems to belong to one
of us alone. Thoughts and rocks are intertwined in the unfolding of nature, as Michelangelo's David
so eloquently attests. Yet is it possible to under stand rationally how two completely different kinds
of things can interact with each other? Logic says no, and history confirms that verdict. To form a
rational comprehension of the interplay between the matterlike and mind like parts of nature these
two components ought to be understood as aspects of some single primal stuff. But what is the
nature of a primal stuff that can have mind and matter as two of its aspects? An answer to this
age-old question has now been forced upon us. Physi cists, probing ever deeper into the nature of
matter, found that they were forced to bring into their theory the human observers and their
thoughts. Moreover, the mathematical structure of the theory combines in a marvelous way the
features of nature that go with the concepts of mind and matter. Although it is possible, in the face
of this linkage, to try to maintain the tra ditionallogical nonrelatedness of these two aspects of
nature, that endeavor leads to great puzzles and mysteries.

quantum physics and the mind: Shadows of the Mind Roger Penrose, 1994 Presents the
author's thesis that consciousness, in its manifestation in the human quality of understanding, is
doing something that mere computation cannot; and attempts to understand how such
non-computational action might arise within scientifically comprehensive physical laws.

quantum physics and the mind: Quantum Mind Arnold Mindell, PH.D., 2012-12 Quantum
Mind. The Edge Between Physics and Psychology This is the second edition with new preface from
the author. In a single volume, Arnold Mindell brings together psychology, physics, math, myth, and
shamanism - not only mapping the way for next-generation science but also applying this wisdom to



personal growth, group dynamics, social and political processes, and environmental issues.
Beginning with a discussion of cultural impacts on mathematics, he presents esoteric but plausible
interpretations of imaginary numbers and the quantum wavefunction. In this context he discusses
dreams, psychology, illness, shape-shifting (moving among realities), and the self-reflecting Universe
- bringing in not only shamanism but also the Aboriginal, Greek, and Hindu myths and even sacred
geometry from the Masonic orders and the Native Americans. The book is enriched by several
psychological exercises that enable the reader to subjectively experience mathematics (counting,
discounting, squaring, complex conjugating), physics (parallel worlds, time travel), and shamanism
(shape-shifting).

quantum physics and the mind: A Physicist's View Of Matter And Mind Chandre
Dharma-wardana, 2013-03-20 This is a highly interdisciplinary book straddling physics and complex
systems such as living organisms. The presentation is from the perspective of physics, in a manner
accessible to those interested in scientific knowledge integrated within its socio-cultural and
philosophical backgrounds. Two key areas of human understanding, namely physics and conscious
complex systems, are presented in simple language. An optional technical presentation is also given
in parallel where it is needed.

quantum physics and the mind: Star Wave Fred Alan Wolf, 1984-01-01

quantum physics and the mind: The Large, the Small and the Human Mind Roger Penrose,
Abner Shimony, Nancy Cartwright, Stephen Hawking, 2000-04-28 The author of the provocative
works The Emperor's New Mind and Shadows of the Mind now presents a masterful summary of the
complex ideas presented in those books, highlighting areas of research where he perceives there are
major unsolved problems that strike at the heart of our understanding of the laws of physics.
[lustrated with cartoons & diagrams. 3 tables. Copyright © Libri GmbH. All rights reserved.
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