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Abstract
Quantum physicists have made many attempts to solve the quantum measurement problem,
but no solution seems to have received widespread acceptance. The time has come for a new
approach. In Sense Perception and Reality: A Theory of Perceptual Relativity, Quantum Mechanics
and the Observer Dependent Universe and in a new paper The End of Realism I suggest the quantum
measurement problem is caused by a failure to understand that each species has its own sensory world
and that when we say the wave function collapses and brings a particle into existence we mean the
particle is bought into existence in the human sensory world by the combined operation of the human
sensory apparatus, particle detectors and the experimental set up. This is similar to the Copenhagen
Interpretation suggested by Niels Bohr and others, but the understanding that the collapse of the wave
function brings a particle into existence in the human sensory world removes the need for a dividing
line between the quantum world and the macro world. The same rules can apply to both worlds and
the ideas stated in this paper considerably strengthen the Copenhagen Interpretation of quantum
mechanics.
The Quantum Measurement Problem has been around for about eighty years, ever since Niels
Bohr, Werner Heisenburg, Max Born and others proposed the Copenhagen Interpretation of quantum
physics. As part of the Copenhagen Interpretation they suggested quantum entities such as photons,
electrons and other sub atomic particles only come into existence when an observation is made.
Before an observation is made quantum entities and their properties, such as electron spin or photon
polarization, do not really exist and all that can be known about them is described in the Schodinger
wave function. The wave function gives the mathematical probabilities of the state of a quantum
entity before an observation is made. The quantum entity only comes into existence and acquires
definite properties when an observation or measurement is made of the entity. This is known as the
collapse of the wave function as the indefinite qualities of quantum entities turn into definite qualities.
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The idea that quantum entities could only come into existence when observed has been
questioned by many people who believe things should exist independent of observation. They
consider this is how things exist in the macro world and the quantum world should be the same. This
has led to the idea that there is a problem in our understanding of the quantum world. More
particularly, the problem is whether the wave function collapses when an observation is made, and if
so, why does it collapse when an observation is made? Critics of the idea of quantum entities not
existing before an observation, and of observations collapsing the wave function and bringing
quantum entities into existence, usually consider macro level entities exist independent of observation
and the same should apply to quantum entities. They include Albert Einstein and Erwin Schrodinger.
Erwin Schrodinger invented the ideas of the wave function and a thought experiment known as
Schrodinger’s Cat designed to show how absurd the idea of observations bringing quantum entities
into existence, was.
The belief that macro entities can exist independent of observation is highly questionable.
Recent scientific work in the area of animal perception makes it clear other animals acquire a very
different view of the world than we do, due to each species possessing very different sensory
apparatus. Given that we have acquired our sensory apparatus through a process of biological
evolution, just as all other species have acquired their sensory apparatus, there does not seem to be
any reason to regard the human view of the world as truer or more real than that of any other animal.
The question needs to be asked “If something exists independent of observation, does it exist in the
form one animal sees it or the form any other of the million or so species of animal perceives it?” In
the third edition of Sense Perception and Reality (Slide Share, Scribd and Issuu)
http://www.slideshare.net/RochelleForrester/sense-perception-and-reality-a-theory-ofperceptual-relativity-quantum-mechanics-and-the-observer-dependent-universe) I state:
“There are millions of different animal species on this planet. Each species sees the same
thing in different ways. This suggests there is no single, true, real view of what is being observed and
no particular form in which, what is being observed, can exist in when it is not being observed. Each
of the many different views, different species can have, can only come into existence when an
observation is made. Before the observation is made, the particular view seen by an observer is not
seen by anyone, so it does not exist. The particular view will continue only for so long as an observer
keeps observing. Once the observation stops the particular view will disappear as no other being will
see the particular point in space-time in that particular way. This means that things will only come
into existence when they are observed and must acquire their properties, such as shape, size and
colour, only when they are observed. If something existed independent of an observation, in what
form does it exist? The form in which a human perceives it, or the form an antelope, dog, bat, snake,
bird, frog or insect perceives it? All these animals will see a particular thing in a variety of different
ways and some may not perceive it at all.
If something exists independent of observation, does it have the colours that some animals
will see it possessing or colours other animals will see it having, or something in black and white as
other animals will perceive it? Surely a thing cannot be of one set of colours and another set of
colours and black and white at the same time. The only situation where something can be of
alternative sets of colours, or black and white, at the same time, is where it is observed at that time by
different observers whose sensory apparatus will give it different appearances. But if there are no
observers and no sensory apparatus you cannot have something being of different colours or black and
white at the same time. So it is hard to see how anything can exist unless it is observed. What you see
may well exist in some form when not observed, but it certainly does not exist in the form in which
you see it, as that form is created by your sensory apparatus, and if the sensory apparatus is not
working then, what you see ceases to exist.
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The arguments given in the previous paragraphs are very strong so I will restate them in a
slightly different form. Some animals can see only in black and white, so everything is a shade of
grey, others can see in various colours. If you cease to look at something and it continues to exist,
what color does it have? The color one species sees it in, or the color another species sees it in?
Clearly it can’t be grey and have another color at the same time. The same applies to other sense
perceptions, a vibration in the air sounds different to different species, the same odour can smell
different to different species. Remove the observer, what sound or smell continues to exist? The way
one observer hears the sound or the way the other observer hears it? Does an odour continue to exist
the way one observer smells it or the way another smells it? Something cannot be of different colors,
smells or sounds at the same time. Clearly the sense perceptions a particular observer has disappear
when the observer ceases to be making an observation.
The problem is most people have a human centric view of the world and think everything
exists in the form humans perceive it and continues to exist in that form when there is no human
observer. But there are millions of other views every bit as valid as ours. Why should something
continue to exist in the form a human sees it and not in the form other species see it? There seems to
be no way we can justify a belief that the human view of the world is so special that it continues when
there is no observer, while other species views of the world disappear.
When we say things don’t exist unless observed, it means they don’t exist in the human
sensory world. They may exist in other species worlds and possibly in other forms quite different
from any species world. Our normal ideas of existence are too simplistic; there are multiple ways in
which things can exist and multiple worlds they can exist in. The human sensory world is only one
such world. Tables, trees and people only exist in the human sensory world when observed with the
human sensory apparatus.
Each species has its own sensory world, which are often very different from each other
species sensory world. There is some overlap between these worlds but there are many aspects of one
species world which will be completely unknown to members of other species. The human view of
the world is only one view and is no more valid than that of any other species.”
It seems quite plain that different animals see the world in quite different ways due to each species
having different sensory apparatus. The sensory apparatus of all species arose through a process of
biological evolution, so while they are all different, there seems to be no reason to regard any of them
as providing a truer or more real view of the world than any other of them. If no particular species
view is truer or more real than any other species view, they would all be equally real. If each species
views of the world are different and each is equally true, then there is no real or true state in which
anything can exist in, when not observed, that is known to any conscious being. If such a state exists,
it is not a state known to any conscious being.
It is sometimes considered that science, maths and logic will enable us to perceive the real
world. All our scientific discoveries take place within the human sensory world in that they must be
perceived, understood and interpreted by our sensory apparatus. They extend our sensory world but
they remain part of our sensory world. Science, maths and logic give an improved width and depth of
understanding to the human sensory world, but it remains a sensory world dependent upon the human
sensory apparatus. While science, maths and logic widen the human sensory world, the human
sensory world remains very limited and is still just one view of the universe, and there remains many,
maybe millions, or an infinity of other views, all as true and valid as ours. They give us additional
subjective views of our world; they do not give us a single, objective, true or real view of a world that
exists independent of observers. The human view of the world, even when extended or enlarged by
science, maths and logic remains a sensory world created by a particular sensory apparatus.
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Scientific discoveries and experiments have the same problem that our sensory apparatus has,
they have thresholds and limitations, so they only provide us with some information about the world
we observe. All scientific information must go through our existing sensory apparatus so it is subject
to the same problems as all the other information going through our sensory apparatus. It gives a view
of the world, not a true or real view of a world that exists independently of observers. Humans can
apply mathematics to the information we receive about the world but it is only mathematics about our
world and the things in our world. It still gets us no closer to a true or real observer independent
world. We can use logic and rationality about the things we perceive but the conclusions we reach are
only conclusions about the world created by our sensory apparatus. They do not tell us about a real or
true observer independent world, only about the world produced by our sensory apparatus. General
Relativity is usually considered the best explanation of the universe we have, but it is based on our
sense of sight. In Sense Perception and Reality I suggested a very intelligent dog could produce an
explanation of the universe every bit as true as general relativity, but based upon the sense of smell.
The dog’s view of the universe, based on its sense of smell, would be just as true and real as the
human view of the universe based on our sense of sight. But neither view will tell us how the universe
really is.
Science, maths and logic are unable to provide us with a real or true view of the universe,
although they do provide additional information about our universe. The limits of science, maths and
logic can be seen by the ideas of conventionalism, scientific revolutions, falsificationism, our inability
to prove cause and effect and the problem of induction. Conventionalism is the idea proposed by
Henri Poincare who famously wrote “If a phenomena admits of a complete mechanical explanation, it
will admit to an infinity of others, which will account equally as well for all of the peculiarities
disclosed by the experiment.” Basically any observation can be explained by an infinite number of
theories; we simply accept the simplest theory. The classic examples are planetary orbits which
Newton considered to be elliptical orbits in flat space but which were later described by Einstein as
circular orbits in curved space. However any description of the orbits will fit in with observations if
you adopt an appropriate view of the shape of space. Alternatively any view of the shape of space is
consistent with particular planetary orbits. There are an infinite number of theories that can explain
the solar system; we just believe the simplest theory. You can always add ad hoc modifications to
make any theory work, but we prefer a theory without them.
Scientific revolutions were explained by Thomas Kuhn in The Structure of Scientific
Revolutions and they involve new scientific theories replacing old theories as new facts are discovered
that contradict the old theories. An obvious example is where the planet Mercury did not conform to
the Newtonian theory of planetary orbits. A new theory, General Relativity, was produced which
provided a better and more accurate explanation of planetary orbits.
Falsificationism, developed by Karl Popper, suggests a scientific theory can never be proved
true and the most that scientists can do is to try to falsify a theory. If the theory survives attempts to
falsify it, it can be accepted as the best theory available, but it can never be regarded as completely
true.
We can never absolutely prove cause and effect as we can never show a necessary connection
between a cause and an effect. All we can show are co relations between phenomena and more and
more co relations especially in a variety of situations can make belief in cause and effect more
plausible. It is however not possible to totally rule out, that what appears to be cause and effect are
just co relations caused by another event.
The problem of induction is the problem that despite repeated observations of the same
phenomena, you can never be sure that new observations of the phenomena will be the same as the
previous observations. A common example is the belief that all swans were white, until black swans
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were discovered. This means there is no guarantee future observations of nature will be consistent
with prior observations.
If we were dealing with, and had access to, a single observer independent reality, none of the
problems of conventionalism, inability to prove cause and effect, falsificationism, the problem of
induction and scientific revolutions would exist. We would know with certainty what was the correct
theory, we would be able to be certain of cause and effect, we could prove theories rather than just
falsify incorrect theories, new observations would not contradict old observations and there would be
no scientific revolutions in which old knowledge would be replaced with new knowledge. These
problems and imperfections in science all suggest we are dealing with an observer dependent world
rather than a single real observer independent world.
Science, maths and logic provide a greater understanding of the phenomena within our
sensory world. They reveal patterns and relationships between phenomena in our sensory world and
they extend our sensory world but it still remains a sensory world. They do not give us a single, real,
objective world that exists independently of observers.
The idea of an observer dependent universe has been considered to be inconsistent with a
modern objective science. But this is not the case as an observer dependent universe is a physical,
solid, tangible universe that is coherent and consistent over time. Science takes place within the
human sensory world and although people do not perceive the human sensory world in exactly the
same way, they do perceive it in very similar ways, as all humans have very similar sensory
apparatus. Similar sensory apparatus, means humans live in the same sensory world and all scientists
get the same results when they do the same experiments, assuming they carry out the experiments
correctly. This allows what David Lindley, in Where does the Weirdness Go? p 159-161, called a
weak objectivity, which is sufficient for the practice of modern science. If we perceived an observer
independent world, our world would not have the limits on modern science shown by
conventionalism, the inability to prove cause and effect, scientific revolutions, falsificationism and the
problem of induction. All these difficulties for modern science are consistent with science being
practised in a particular tangible, consistent and coherent observer dependent sensory world where
scientists all get the same results from scientific experiments.
The Quantum Measurement Problem comes down to what we mean when we say “comes into
existence” and “reality”. We normally say something comes into existence when it comes into
existence in the human sensory world created by the human sensory apparatus. This is because we are
unaware of the existence of anything outside the human sensory world. When an observer stops
observing something, it does not stop existing in any form other than in the observer’s sensory
perceptions and in the observer’s sensory world.
When an observation is made it may bring something into existence if it is capable of
perceiving it. Another sensory apparatus may look at the same point in space time and not bring
something into existence if it is outside the thresholds of the sensory apparatus. If the sensory
apparatus is capable of picking something up i.e. it is within the sensory apparatus thresholds, it will
do so. If the thing is outside the thresholds it will fail to perceive it. In that sense the sensory apparatus
and an act of observation brings something into existence.
The reason things don’t exist until observed in the macro world is because by exists we mean
exists in the human sensory world created by interaction between the human sensory apparatus and
whatever is out there. The human sensory world is the world we live in and know and it is the only
world we live in and know. It has been extended by the use of a variety of scientific instruments and
experiments, so that it is something that can change over time. Scientific discoveries are part of the
human sensory world.
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How can we say something exists unless we have awareness of it? We can only have
awareness of anything if it exists in the human sensory world. We cannot talk meaningfully about
anything existing except in our sensory world, as expanded by our scientific instruments and
experiments. If it does not exist in the human sensory world, then we would say it does not exist in
any scientific or factual sense. Belief in a God or Gods is a belief in a supernatural world beyond the
scope of this article.
We erroneously believe our sensory apparatus shows us everything that can be perceived and
we describe that which can be perceived as existing and that which cannot be perceived as not
existing. Existing means existing in the human sensory world or being capable of being detected by
our scientific instruments. If anything exists outside the human sensory world, we consider it does not
exist because we have no awareness of it.
What we regard as “existence” or “reality” should be understood as the human sensory world
created by the human sensory apparatus interacting with the external world. We know nothing about
the external world; we cannot even be sure it exists. It is the human sensory world we know and live
in and that is what we mean when we use words like reality and existence.
The idea that the world is observer dependent is not derived solely from our observations of
other animal perception and of the operation of sensory apparatus, in the macro world. It is also
derived from observations of the results of experiments on quantum entities in the world of quantum
mechanics. There are a number of such experiments but the one usually cited is the double slit
experiment, where quantum entities are considered, in the Copenhagen Interpretation, only to come
into existence when they are observed. In the third edition of Sense Perception and Reality I state:
“The consequences of the Copenhagen Interpretation are that the observer plays a critical role
in determining how the world is. The behaviour of quantum entities depends on whether an
observation is being made. If it is, then the wave function collapses and they behave as particles. If no
observation is made, then quantum entities behave as waves as is shown by the phenomena of
interference in the double slit experiment. The waves however are probability waves which do not
have any material form; they are just mathematical concepts. They do not really exist. The probability
waves are however able to interfere in the same way that material waves do. (Gribben, 1995, 11).
Heinz Pagels in The Cosmic Code p 144 states "There is no meaning to the objective existence of an
electron at some point in space, for example at one of the two slits, independent of actual observation.
The electron seems to spring into existence as a real object only when we observe it". The act of
observation brings the particle into existence. Based on the results of the double slit experiments,
Niels Bohr, the most prominent proponent of the Copenhagen Interpretation, considered that whether
you get waves or particles depends on the whole experimental set-up including the quantum entities,
the slits, the detector screen and the human observer. If you set up the experiment in certain ways (e.g.
one or two slits open, detectors at one or other of the two slits or no detector at the slits, deciding to
have the detectors on or off after the electrons or photons have gone through the slits) you will get
certain results. (Gribben, 1995, 14). What you see depends upon the observer, the experimental set up
and that which is being observed.
There has been much controversy about what is meant by an observation causing a quantum
entity to come into existence. The controversy is caused by ambiguity in the meaning of terms such as
existence and reality. No one seems to know what they mean in the context of quantum mechanics, so
I will explain what they mean. The correct interpretation is that when we say that quantum entities do
not exist except when observed, we mean they do not exist as part of the human sensory world,
created by the human sensory apparatus, when an observation is made. The human sensory world is
the world we know and live in, and is the world given to us by our sensory apparatus. There is nothing
to stop quantum entities existing in other worlds when being observed in the human sensory world
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and when not being observed in the human sensory world. In addition all observations made by a
human observer are personal to that observer, although other human observers will perceive
something very similar to that which is observed by other human observers due to having very similar
sensory apparatus. The evidence we perceive in our experiments which indicates the presence of
quantum entities should be treated in the same way as our perceptions of tables, trees and people in
the macro world.
Such a view of quantum entity existence provides a logical explanation for the quantum
measurement problem which is consistent with the explanation for the working of the human sensory
apparatus provided in Part I of this book. We don’t actually see quantum entities, we see macro level
evidence the quantum entities exist, and this macro level evidence comes into existence in exactly the
same way as everything else in the macro world. The solution to the quantum measurement problem,
lies not in the quantum world, but in how the human sensory apparatus works in the macro world.”
In the macro world light is either emitted from a light source like a star or an electric light or
reflected off an object. Most of it just passes through space or the earth’s atmosphere without being
detected. Some of the light is detected by the human eye and other light is detected by other animal’s
eyes. That which is detected by the human eye is turned by the operations of the human eye and brain
into an image which becomes part of the human sensory world. Photons detected by other animals are
turned by the operations of their eyes and brains into images which form part of their sensory worlds.
In order for something to become part of a particular species sensory world an observation is required
otherwise the photons do not become part of any conscious being’s world. They are lost in that they
are not detected by any sensory apparatus. What human beings call “reality” is simply the human
sensory world and nothing can become part of the human sensory world unless it is observed by the
human sensory apparatus. Hence an observation is required before anything can become part of the
human sensory world and when we talk about “reality” and “existence” we mean the human sensory
world. We cannot mean anything other than the human sensory world because there is nothing other
than the human sensory world known to us.
All the other human senses work the same way as the sense of sight. Some vibrations in the
air, feelings derived from the sense of touch, chemicals in the air or in the mouth are detected by the
human senses of hearing, touch, smell and taste and become part of the human sensory world. Some
vibrations in the air, feelings derived from the sense of touch, chemicals in the air or in the mouth are
detected by other animals and become part of their sensory world and other vibrations, feelings and
chemicals are not detected by any conscious being and do not form part of the sensory world of any
conscious being. In order for sounds, smells, feelings and tastes to be part of the sensory world of any
conscious being there must be an observation or perception. If there is no observation or perception
the sounds, feelings, smells and tastes will not be part of the sensory world of any conscious being.
To put the question into its opposite format “How can anything exist in the human sensory
world, without it being perceived?” Plainly nothing can exist in the human sensory world without
being perceived as perception is required whenever anything exists in the human sensory world. It
may exist outside the human sensory world but for it to exist in the human sensory world there must
be some form of perception. What is required is a mental change from the idea, the world is how we
perceive it, to the idea, that our view of the universe is simply a view and that there are vast numbers
of other views every bit as valid as ours.
The belief that “existence” and “reality” are synonymous with the human sensory world is
just a case of human centrism that fails to recognise that the human view of the world is just one view
of the universe and that there are many other views just as valid as ours. It is an irrational bias or
prejudice that cannot be justified as our sensory apparatus arose through a process of biological
evolution, the same as those of all other species. It is also obvious our sensory apparatus is not any
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better than that of other species. It is our careless, sloppy and imprecise use of language, and our
failure to understand the existence of other sensory worlds, that constitutes the problem with wave
function collapse.
What causes the collapse of the wave function? It is the entry of stimuli into the sensory
apparatus of a conscious observer, such as photons of the right wave length hitting the human eye and
entering the eye through the cornea and pupil and then through a lens which focuses the light on to the
retina. The retina then sends a signal to the brain via the optic nerve and the brain turns the
information into the images we see. Those images and information from the other senses constitute
the human sensory world. Clearly the images and other information could not exist without
observation. Nothing else in the human sensory world exists without an observation being made, so
why should the results of experiments, indicating the presence of quantum entities, which show in
macro level experimental apparatus be any different?
Particle detectors work in the same way as the human sensory apparatus. They detect some
things and there are some things they cannot detect. This leads to the creation of sensory worlds
created by particle detectors. The particles and particle information they can detect are in a sensory
world, but particles and information they cannot detect will not exist in the same sensory world
created by the particle detector, but they may exist in other sensory worlds. The other sensory worlds
may be created by natural sensory apparatus, the human eye and other animal eyes are photon
detectors, or they may be created by other artificial detectors.
Particle detectors come in great variety. They are used to detect, tract and identify radiation
and sub atomic particles such as electrons and other quantum entities. They can measure particular
properties of particles such as charge, momentum, spin and energy. In the past bubble chambers,
cloud chambers and photographic plates have been used but now there are a great variety of detectors.
A scintillation counter is an instrument designed to detect and measure ionizing radiation. An
ionizing particle moves through scintillator material and produces ionized atoms which pursue
particular paths. Charged particles move along a path being the path of the ionizing particle.
Uncharged gamma rays are converted to an energetic electron by the photo electric effect, pair
production or Compton scattering. Low energy photons are also produced in proportion to the energy
of the ionizing particle. Some of the low energy photons hit the photocathode on a photomultiplier
tube, which produces one electron for each photon hit by means of the photo electric effect. The
electrons hit the dynodes of the photomultiplier tube and produce more electrons which eventually
reach the anode of the photomultiplier tube which produces a measurable pulse which provides
information about the energy of the original incident radiation of the scintillator material.
A Geiger counter is an instrument used for detecting ionizing radiation such as alpha
particles, beta particles and gamma rays using a Geiger-Muller tube. The tube contains an inert gas
such as helium, neon or argon at low pressure. A high voltage electric charge is applied to the gas in
the tube. The tube briefly conducts an electrical charge, when a particle or photon of incident
radiation makes gas conductive by ionization. The ionization is increase by the Townsend avalanche
effect which creates an easily measured pulse, which is detected by electronic instruments. The
instruments can produce a counts or radiation dose measurement of the radiation. The counts display
shows the number of ionizing events over a period of time, such as per second. The counts display is
usually used for the detection of alpha and beta particles. The radiation dose measurements are more
complex and are commonly used for detecting gamma and x-rays. Geiger counters are unable to
differentiate between types of radiation due to the output pulse being at the same level, regardless of
the energy of the incident radiation. Geiger counters are also unable to detect high radiation levels due
to “dead time” in the tube. “Dead time” is a period, after each ionization of the gas, during which
additional incident radiation is unable to be detected.
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The way particle detectors work is very similar to the way the sense of sight works in the
macro world. Radiation enters the detector and is processed and turned into an electric charge that is
subject to further processing which produces an image which is able to be perceived by the human
sensory apparatus. The experimental apparatus should be considered as an extension or even a part of
the observer’s sensory apparatus. Change anything in the human sensory apparatus, such as the eye or
how the brain processes information from the sense organs, and you perceive different sense
perceptions. Equally change the experimental apparatus and you also get different sense perceptions
and experimental results. The sense perceptions we receive are created by the operation of the human
sensory apparatus. Our sensory apparatus are detection devices not greatly different from other
detection devices such as particle detectors which detect sub atomic particles. Particle detectors are
sensory apparatus just like our naturally evolved sensory apparatus.
All our scientific instruments and our scientific experiments are just different ways of seeing
the world. The world we perceive through our unaided sensory apparatus is just one view of the
universe. Change the sensory apparatus and you change the world you live in. At present we have no
way of knowing how the world really is, if it has some real form at all. All our knowledge of the
world comes through our sensory apparatus and our scientific instruments and experiments and they
give us views of the world conditioned and controlled by the nature of our sensory apparatus,
scientific instruments and experiments. If anyone was able to get to a real world not controlled or
conditioned by sensory apparatus, instruments and experiments, it may be the greatest intellectual
achievement in human history.
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