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Foreword 

 

As has been often stated, the development of this website was part of  a journey of self-education and personal interests. As 

such, it was recognized that some information presented might be in error and would therefore require correction. However, 

while the HTML format of a website provides several benefits, e.g. dynamic linking and animation, its distributed structure can 

make the correction of typos and revision of the many hundreds of pages very time consuming. Therefore, some attempt has 

now been made to collate the various topics discussed into standalone PDF documents, which can be more easily corrected and 

distributed, while still retaining links to the website discussion. Although this approach has worked reasonably well for the 

‘Worldview’ and ‘Evolution’ sections, the total scope and size of  the ‘Science’ section requires the work to be segmented into a 

series of documents, such that the structure of the overall discussion of science might be lost. This structure consists of 3 

sections, which also aligned to the structure of William Clifford essay called ’The Ethics of Belief’: 

 

1. Foundation Principles: Duty of Inquiry 

2. Accepted Theory: Weight of Authority 

3. Speculative Direction: Limits of Inference 

 

These sections also reflect the chronology in which my self-education proceeded, essentially starting with some of the basic 

principles of classical physics, which then helped with the review of current accepted theory. However, having attempted to 

undertake the required ‘duty of inquiry’ and considered the ‘weight of authority’, a degree of scepticism developed about some 

of the assumptions of modern science, which now appear to be accepted as fact, even though the level of empirical verification 

appeared limited, at best, in many cases. While this review of science carries no weight of authority whatsoever, we must all 

make our own personal assessment regarding Clifford conclusion, when applied to science: 

 

"it is wrong always, everywhere, and for anyone, to believe anything on insufficient evidence" 

 

So having make an attempt to review the evidence, the final section on the speculative direction of science attempts to 

consider the  ‘limits of inference’ in respect to some ideas that have developed outside mainstream acceptance. These ideas 

essentially challenge some of the most basic assumptions of modern science. While mainstream science may well be able to 

prove that these ideas to be flawed, it is unclear that the current scientific worldview does not come its own flaws, if and when 

empirical verification is replaced by the premise of a mathematical model and theoretical abstraction. The scope of these 

concerns are outlined in a closing commentary.  

 

However, the scope of this initial document is primarily as an introductory overview of the various discussions of classical, 

modern and speculative science that will be presented in a series of PDF documents to follow.  

 

 

  

http://www.mysearch.org.uk/website1/html/5.Worldviews.html
http://www.mysearch.org.uk/website1/html/75.Evolution.html
http://www.mysearch.org.uk/website1/html/184.Science.html
http://www.mysearch.org.uk/website1/html/64.Ethics.html
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Albert Einstein (1879-1955) 

Science can only ascertain 

what is, but not what should 

be, and outside of its domain, 

value judgments of all kinds 

remain necessary. 

1. SCIENCE 

"Science is a series of judgments, 

revised without ceasing." 

 

We have already considered some of the more philosophical issues associated with the scientific worldview, 

therefore it is the intention of this section to, at least, start to consider some of the topics within the broad remit 

of modern science. However, there has to be some recognition of the breadth and depth of science, which is now 

so enormous that it is capable of filling entire libraries. 

 

 

 

Therefore, by necessity, the scope of the following section, covering science in general, is more by way of an 

overview in which further questions can be raised. As such, this section is more representative of a personal 

attempt to address the challenge thrown down by Clifford's essay entitled The Ethics of Belief in which he argued 

that any belief cannot be expressed without a duty of inquiry. While Clifford wrote his essay in the context of the 

secular debate of his day, it would seem that if these principles are valid, they must also apply to science and 

especially my own limited understanding at the start of this journey. Therefore, this section is broken into 3 major 

sub-sections that broadly align to the principles of inquiry, authority and inference: 

 

 Foundation Principles: A Duty of Inquiry  

This subsection is described in terms of foundation principles because it starts with some 

basic mathematics that act as a prerequisite to any review of the more classical models of physics 

associated with particles,  waves  and electromagnetic theory. While some of the mathematics of classical 

physics can be complex, the general principles or conclusions can normally be described in plain English, 

which makes it more accessible to a wider audience. However, it is important to note that while many of 

these theories have been subjected to a high level of empirical verification, subsequent theories appear to 

show that much of classical physics to be, at best, only an approximation of physical reality. 

http://www.mysearch.org.uk/website1/html/68.Science.html
http://www.mysearch.org.uk/website1/html/34.Clifford.html
http://www.mysearch.org.uk/website1/html/186.Foundation.html
http://www.mysearch.org.uk/website1/html/187.Maths.html
http://www.mysearch.org.uk/website1/html/203.Classical.html
http://www.mysearch.org.uk/website1/html/208.Particles.html
http://www.mysearch.org.uk/website1/html/215.Waves.html
http://www.mysearch.org.uk/website1/html/234.Light.html
http://www.mysearch.org.uk/website1/html/167.Physical.html
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Claude Bernard  

Those who have an excessive 

faith in their theories or in 

their ideas are not only poorly 

disposed to make discoveries, 

but they also make very poor 

observations. 

Dawkins’ Law  

The conservation of difficulty 

states that obscurantism in an 

academic subject expands to 

fill the vacuum of its intrinsic 

simplicity. 

 

 Accepted Theory: The Weight of Authority 

This subsection attempts to review some of the key theories of modern 

science, i.e. relativity,  quantum physics and  big-bang cosmology. 

Reviewing these topics is not always an easy process for a number of 

reasons. First, there is the level of mathematical complexity or 

abstraction on which these theories are often predicated. Second, is 

that while there are many who try to translate this complexity into 

plain English, the justification invariably refers back to a mathematical 

derivation. Third, few people are recognised authorities on these topics, although this does not seem to 

stop many from alluding to the claim, especially on the Internet. As such, many people must either reject 

or accept such theories based on a  degree of trust. While this section makes absolutely no claim to any 

weight of authority, it does try to review some of the key issues and raise questions, no matter if some of 

these question may appear naive to a genuine expert. 

 

 Speculative Direction: The Limits of Inference 

In the final subsection, topics will be discussed that are known to push or possibly exceed the 'limits of 

inference' and, as such, must be placed firmly under the heading of unverified hypotheses, i.e. 

speculation. While a note of caution needs to raised against such speculative ideas, it seems that many 

with a scientific background, including some eminent scientists, still take issue with the accepted models 

of science. This position might be quantify to some extent by considering the scope of outstanding 

problems within science in general. Therefore, this section will also reflect on some of the speculative 

ideas, which might be considered in response to the perceived problems, because they might just suggest 

the latent potential for the next major paradigm shift in scientific thinking in cosmology and the structure 

of matter. 

 

However, overall, this review of science will proceed on the basis that unless 

people adhere to some basic principles, as outlined by Clifford, science may be 

reduced to little more than an unsubstantiated belief for the majority in society. 

This said, we may still have to accept that some aspects of modern science may 

have already become so complex that many are forced to depend of the weight 

of authority of those who have knowledgeably and truthfully examined the 

evidence on our behalf. Even so, it might be foolhardy to just assume that 

science has not, and will not, exceed the limits of inference, not only in its hypotheses, but more importantly in 

what it already assumes to be accepted scientific fact. 

 

  

http://www.mysearch.org.uk/website1/html/235.Accepted.html
http://www.mysearch.org.uk/website1/html/237.Relativity.html
http://www.mysearch.org.uk/website1/html/323.Quantum.html
http://www.mysearch.org.uk/website1/html/332.Cosmology.html
http://www.mysearch.org.uk/website1/html/402.Speculative.html
http://www.mysearch.org.uk/website1/html/625.Problems.html
http://www.mysearch.org.uk/website1/html/625.Problems.html
http://www.mysearch.org.uk/website1/html/626.Ideas.html
http://www.mysearch.org.uk/website1/html/626.Ideas.html
http://www.mysearch.org.uk/website1/html/634.Cosmic.html
http://www.mysearch.org.uk/website1/html/656.WSM.html
http://www.mysearch.org.uk/website1/html/656.WSM.html
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1.1 Foundation Principles 
 

Daddy,' she says, 'which came first, the chicken or the egg?' Steadfastly, even desperately, we have been refusing to 

commit ourselves. But our questioner is insistent. The truth alone will satisfy her. Nothing less. At long last we gather up 

courage and issue our solemn pronouncement on the subject: 'Yes!' So it is here. 'Daddy, is it a wave or a particle?' 'Yes.' 

'Daddy, is the electron here or is it there?' 'Yes.' 'Daddy, do scientists really know what they are talking about?' 'Yes!' 

 

As a broad generalisation, the `foundation` principles are ones that were in place prior to the beginning of the 20th 

century. Men like Copernicus and Newton were the catalysts for great change prior to the 20th century; but these 

men were very much a product of an earlier worldview; often  governed by religious doctrine. As such, they were 

generally submerged in a worldview dominated by the prevailing religion of the culture in which they lived. For 

people living in these earlier times, it was natural that the quest for answers, to seemingly unanswerable 

questions, had ultimately to be deferred to God, irrespective of the theological variance. Of course, this does not 

mean that people no longer hold to similar views, only that there is now more of an accepted separation between 

scientific inquiry and faith, in as much that a deity, e.g. God, does not automatically have to be the default answer, 

when no immediate answer is forth coming. So while the church was an institution of much learning, at the time of 

Copernicus and Newton, in hindsight it might be seen that the Church also wanted to prejudge the answers to 

many important questions in the image of their theological beliefs, which in many cases were in direct conflict with 

empirical observations. In some ways, this was a step backwards, in as much that Greek Science had attempted to 

rationalise the universe without recourse to 

the `hand of God`, some 2000 years prior to 

the birth of Newton. 

 
Classical or Newtonian mechanics was clearly 

an advance over the more philosophical 

nature of Greek science. However, it shared 

one important aspect with `Aristotle's 

worldview` in terms of cause and effect. 

Today, we might describe their philosophical 

position as being closely associated with the 

ideas of `reductionism` and `determinism`. 

Reductionism is the belief that any complex 

phenomena or object can be explained in terms of simpler phenomena or objects. Determinism considers every 

event, including human cognition and action, as being causally determined by a series of events that leads up to 

the observed effect. It is a worldview in which the concept of random chaos could not exist and led to the idea of a 

`clockwork universe`. While it may not have been obvious at the time, this scientific concept was to also have some 

profound implications on both philosophy and theology. 

 

http://www.mysearch.org.uk/website1/html/25.Catalysts.html
http://www.mysearch.org.uk/website1/html/5.Worldviews.html
http://www.mysearch.org.uk/website1/html/49.Theology.html
http://www.mysearch.org.uk/website1/html/13.Science.html
http://www.mysearch.org.uk/website1/html/32.Newton.html
http://www.mysearch.org.uk/website1/html/26.Aristotle.html
http://www.mysearch.org.uk/website1/html/26.Aristotle.html
http://www.mysearch.org.uk/website1/html/203.Classical.html
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Sir Isaac Newton  

It seems probable to me that God, in the 

beginning, formed matter in solid, 

massy, hard, impenetrable, moveable 

particles, of such sizes and figures, and 

with such other properties, and in such 

proportions to space, as most conduced 

to the end for which He formed them; 

and that these primitive particles, being 

solids, are incomparably harder than any 

porous bodies compounded of them, 

even so very hard as never to wear or 

break in pieces; no ordinary power being 

able to divide what God had made one 

in the first creation. 

 

How did this change come about? 

 

Over time, Newtonian mechanics became the accepted explanation by 

which any phenomena, of any kind, could be explained in terms of a 

process proceeding from cause to effect. Some would interpret 

Newtonian physics by saying God had created the world as a perfect 

machine that then required no further interference from God, i.e. deism 

rather than theism. This idea was possibly best articulated by the 

mathematician Laplace, who suggested that a `Supreme Intelligence` 

armed with a knowledge of Newtonian laws and a knowledge of the 

positions and velocities of all particles in the Universe could deduce the 

state of the Universe at any time in the future. Of course, we might 

question why an ‘all-knowing God’ would have to do this, as well as the 

role of freewill in such a worldview. However, Newton's own view was 

possibly more circumspect than Laplace, as he believed that while the 

laws of motion and the principle of universal gravitation were suffice to 

regulate the cosmos, they still required the help of God. Gravity, he hinted, was a divine action, while space was 

the `sensorium` of God with his `divine abode` being the ultimate coordinate system. 

 

However, despite Newton’s requirement for a  deity, the main focus of this section will be placed on outlining 

some of the more the salient points and implications of the classical perspective, i.e. 

 

 Mathematical foundations 

 Classical assumptions 

 Atomic particle model 

 Mechanical waves 

 Electromagnetic waves 

 

While the concepts outlined above would form the foundation stones of classical physics, the seeds of change had 

already been planted within the classical worldview. For there were two ideas that would come undermine the 

determinism of the clockwork universe, i.e. the Bohr model of the atom and quantized energy in the form of the 

photon. Both these concepts are ideas that would emerge at the beginning of the 20th century and lead to another 

evolutionary paradigm shift in scientific thinking, comparable in scope to that of Copernicus. These ideas would 

eventually lead to the concept of an expanding universe built on the apparent chaos of quantum probability and 

undermine the previous deterministic certainty of a universe, infinite in time and space. However, these are topics 

for the next section of accepted science. 

  

http://www.mysearch.org.uk/website1/html/52.Scope.html
http://www.mysearch.org.uk/website1/html/52.Scope.html
http://www.mysearch.org.uk/website1/html/187.Maths.html
http://www.mysearch.org.uk/website1/html/203.Classical.html
http://www.mysearch.org.uk/website1/html/208.Particles.html
http://www.mysearch.org.uk/website1/html/215.Waves.html
http://www.mysearch.org.uk/website1/html/234.Light.html
http://www.mysearch.org.uk/website1/html/211.Bohr.html
http://www.mysearch.org.uk/website1/html/28.Copernicus.html
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Ludwig von Bertalanffy  

"Modern science is characterized by 

its ever-increasing specialization, 

necessitated by the enormous 

amount of data, the complexity of 

techniques and of theoretical 

structures within every field. Thus 

science is split into innumerable 

disciplines continually generating 

new sub-disciplines. In consequence, 

the physicist, the biologist, the 

psychologist and the social scientist 

are, so to speak, encapsulated in 

their private universes, and it is 

difficult to get word from one 

cocoon to the other..." 

1.2 Accepted Theory 
 

The birth of science as we know it arguably began with Isaac Newton's formulation of the laws of gravitation and 

motion. It is no exaggeration to say that physics was reborn in the early 20th-century with the twin revolutions of 

quantum mechanics and the theory of relativity. Paul Davies 

 

In the first section discussing science, we examined the foundation principles under the ‘duty of inquiry’ required 

by Clifford essay ‘The Ethics of Belief’. In this section, we now turn our attention to the ‘weight of authority’ that 

supports the three great theories of the 20th century: 

 

 Relativity 

 Quantum Mechanics 

 Cosmology  

 

As a generalisation, relativity is a theory that influences how we have come 

to think about the macroscopic universe, while quantum mechanics is 

often associated with the microscopic universe of sub-atomic particles. 

However, in-turn, these theories have come to underpin the now generally 

accepted Big Bang model of cosmology. However, what often surprises 

people is that, even after 100 years, modern science has not really 

resolved all the differences that exist between the ‘macroscopic model’ of 

relativity and ‘microscopic model’ of quantum theory or even necessarily 

come to terms with all its implications. As such, we may also have to 

accept that there are still fundamental discrepancies in our understanding 

of the workings of the universe on the scale of both the very large and the very small. So, in some respects, we 

might start this section, where we left the discussion related to foundation science, i.e. with a question related to 

the wave-particle duality: 

 

What is the fundamental ‘substance’ of the universe? 

 

Today, the original wave-particle duality debate is often subsumed into quantum theory, where not only do 

electromagnetic waves have particle-like features, but particles also have wave-like feature. In this context, 

accepted science might be said to have already embraced the idea that matter particles may only represent a 

concentration of energy, as defined by Einstein’s famous equation [E=mc
2
], such that the idea of 

material ‘substance’ has to evaporate at some level within the microscopic universe. By the same token, waves 

might also be generalised as energy propagating between 2 points in space-time. Therefore, in this section, we 

may need to start qualifying the scope and meaning of previous classical notions of physical particles, for in many 

ways, it becomes increasingly difficult to maintain this idea, especially at the sub-atomic level, where the 

http://www.mysearch.org.uk/website1/html/186.Foundation.html
http://www.mysearch.org.uk/website1/html/64.Ethics.html
http://www.mysearch.org.uk/website1/html/237.Relativity.html
http://www.mysearch.org.uk/website1/html/323.Quantum.html
http://www.mysearch.org.uk/website1/html/332.Cosmology.html
http://www.mysearch.org.uk/website1/html/353.Big%20Bang.html
http://www.mysearch.org.uk/website1/html/522.Duality.html
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Richard P. Feynman 

"What I am going to tell you about is 

what we teach our physics students 

in the third or fourth year of 

graduate school... It is my task to 

convince you not to turn away 

because you don't understand it. You 

see my physics students don't 

understand it... That is because I 

don't understand it. Nobody does." 

substance of the particle appears to carry no real meaning. Of course, if we accept this position, we might also 

have to question the inference of a particle model that is still used to describe the interactions within the sub-

atomic domain.  

 

 
 

In this context, the classical model of particle physics attempts to describe the building blocks that give form to the 

universe, although the quantum particle model subjects the original idea to much revision. However, while the 

diagram above may appear to be all encompassing, it only really covers about 4% of the ‘substance’ within the 

universe with the additional realisation that only about 0.0000000000000000000042 percent of the universe 

contains any matter, as we understand it. 

 

So what is the remaining 96% of the 'matter' universe made of? 

 

Well, currently there is a theoretical assumption that 22% exists in the form 

of dark matter, while the remaining 74% is in the form of dark energy. 

However, neither dark matter nor dark energy is shown on the diagram 

above, because the composition is essentially speculative and unknown. In 

the context of cosmology, dark energy is a ‘substance’ that is assumed to 

uniformly fill the entirety of space and to be the source of a repulsive force 

causing the universe to expand. 

 

When was the standard model established? 

 

While the standard model of particle physics might still be described as work-in-progress; it was basically 

developed in the 1970s and attempts to describe the substance of the universe in terms of particles, i.e. fermions 

http://www.mysearch.org.uk/website1/html/208.Particles.html
http://www.mysearch.org.uk/website1/html/558.Particles.html
http://www.mysearch.org.uk/website1/html/383.Dark%20Matter.html
http://www.mysearch.org.uk/website1/html/387.Dark%20Energy.html
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and bosons. However, while force particles, i.e. bosons, may be classically associated with mass [m] through 

Newton’s 2
nd

 law [F=ma], our previous discussion of an electric field [E]  exerting a force [F=qE] is more circumspect 

in its physical association to mass. Equally, linking Einstein’s and Planck’s energy equations raises the notion that 

mass [m] and frequency [f] are closely inter-related; especially if [h] and [c] are assumed to be constants: 

 

[1]       

 
However, over time, the standard model has grown to define an increasing number of particles, i.e. 200+; although 

most interactions are now described using only 17 fundamental particles, i.e. 6 types of quarks, 6 types of leptons, 

4 types of force-carrying bosons and a hypothetical Higgs boson, which scientists at CERN now claim to have 

‘observed’ on the 4 July 2012. However, all matter particles have associated anti-matter particles, e.g. the electron 

counterpart is called a positron. Within the particle model, there are four known forces carried by boson particles. 

The strong and weak forces essentially exist only within the atomic nucleus and bind sub-atomic particles within 

the atomic structure as a whole. While gravity is essentially the only force to scale to the macroscopic universe, 

forces such as friction and pressure, along with all electric and magnetic interactions between charged particles 

are due to electromagnetic forces. The electromagnetic and gravitational forces are both subject to an inverse 

square law of distance, which implies that these forces theoretically extend to infinity, while the strong and weak 

nuclear forces are essentially restricted to distances on the scale of the atom. 

 

How does the particle model align to relativity and quantum theories? 

 

The standard model is said to be consistent with both quantum mechanics and special relativity, but gravity is still 

excluded from this model, because the graviton force particle has never been observed. However, there is one 

other critical force-particle, the Higgs boson, which is still subject to further verification, that is critical to the 

description of mass within the constraint of a particle model. In this context, the Higgs boson is said to cause the 

interaction between particles that accounts for the effect of mass; although it does not explain why the photon has 

to be described as a massless force particle. The standard model is also said to align with Quantum Field Theory 

(QFT), which is in-turn based on the ideas contained within Quantum ElectroDynamics (QED) that is thought to 

explain how electrons, positrons & photons interact. When QFT is discussed in the context of the strong force, it is 

associated with Quantum ChromoDynamics (QCD), which is said to explain how quarks & gluons interact to form 

other composite sub-atomic particles, e.g. protons and neutrons. A free neutron, i.e. outside the atomic nucleus, 

has a mean lifetime of ~15 minutes, before it typically decays into a proton plus electron plus an electron anti-

neutrino. The decay of a proton outside of the nucleus has never been observed, but is calculated to have a mean 

lifetime of not less than 10
36

 years. 

 

OK, but what about the description of the universe as a whole? 

 

http://www.mysearch.org.uk/website1/html/466.Fields.html
http://www.mysearch.org.uk/website1/html/553.Part-2.html#Higgs_Particle_Discovery
http://www.mysearch.org.uk/website1/html/588.QFT.html
http://www.mysearch.org.uk/website1/html/588.QFT.html
http://www.mysearch.org.uk/website1/html/560.Interactions.html
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In mass terms only, about 85% of the universe is not accounted for by any of the particles in the standard model, 

other than a somewhat conceptual description of dark matter. According to the Big Bang theory, our universe 

resulted from a ‘singularity’ some 13.7 billion years ago, although the idea of the singularity itself cannot be really 

be described by any accepted physics. Within this cosmological model, the 4 fundamental forces, as perceived 

today, are thought to have remained a unified force for the first 10
−43 

seconds, after which gravity and the strong 

nuclear forces separated from the other two forces. Then, after 10
−12

 seconds, the electromagnetic force 

separated from the weak nuclear force, leaving the small, but rapidly expanding universe to consist of a hot quark-

gluon plasma, which included leptons and anti-particles. After 10
−6

 seconds, hadrons began to form, although most 

hadrons and anti-hadrons were eliminated by mutual annihilation, leaving only the 1/billionth residue of hadrons 

after the first second of existence. 

 

What does accepted science tell us about the next 13.7 billion years? 

 

Well, within the spread of a number of different variants of the Big Bang model, between 1-3 seconds after the 

expansion of the singularity, the universe continued with the mutual annihilation of leptons and anti-leptons until 

only essentially leptons remained. As a by-product of this mutual annihilations process, the universe was super-hot 

and dominated by photons. However, various models suggest that after some 3-20 minutes, protons and neutrons 

would have began to combine to form atomic nuclei, but that the resulting plasma of electrons and nuclei, i.e. 

ionised hydrogen and helium, would have existed in this state for some 300,000 years until the temperature 

dropped to about 5,000ºC. At which point, the lower energy levels would have allowed hydrogen and helium 

atoms formed. Note, if the amount of matter and anti-matter had been totally symmetrical, the subsequent 

mutual annihilation would have resulted in a universe consisting of only photons. However, current models 

assumed that for every billion annihilations, a single particle of matter remained, which now accounts for all the 

matter we see in the universe. Today, about 99% of the photons in the universe exist in the form of what is called 

the Cosmic Microwave Background (CMB), which is the residue energy of the mutual annihilations that took place 

some 13.7 billion years ago. Originally, the temperature of CMB plasma would have been measured in terms of 

millions of degrees, but which has now cooled to an ambient temperature that is less than 3 degrees above 

absolute zero. In comparison, the number of photons ever radiated by all the stars in the universe is trivial. 

 

But what level of verification exists for this model? 

 

The evidence for dark matter primarily exists in the form of gravitational anomalies, e.g. the rotation of galaxies. 

The scale of these anomalies suggests that dark matter has to be a dominant form of mass in the universe, which 

not only caused hydrogen to coalesce into stars, but became the primary binding force that holds galaxy together. 

In order to fit current observations, dark matter cannot interact with the electromagnetic force, which is why it is 

so difficult to detect outside the scope of the gravitational anomalies, which therefore remains the primary 

evidence for the existence of dark matter. As such, dark matter is assumed to be non-baryonic, which simply 

means that its composition does not align to the standard model. Some physicists continue to argue that dark 

http://www.mysearch.org.uk/website1/html/353.Big%20Bang.html
http://www.mysearch.org.uk/website1/html/355.Quantum.html#The_Unification_of_Forces:
http://www.mysearch.org.uk/website1/html/356.Primordial.html#Decoupling_&_Recombination:_300,000_years:
http://www.mysearch.org.uk/website1/html/384.Radiation.html#Cosmic_Microwave_Background_(CMB)__
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John Kenneth Galbraith 

“The real accomplishment of modern 

science and technology consists in 

taking ordinary men, informing them 

narrowly and deeply and then, 

through appropriate organization, 

arranging to have their knowledge 

combined with that of other 

specialized but equally ordinary men. 

This dispenses with the need for 

genius. The resulting performance, 

though less inspiring, is far more 

predictable.” 

matter does not exist and that science should consider the possibility that the current theory of gravitation may 

need to be revised in order to explain the observed gravitational anomalies. For now, it is probably fair to say that 

the concept of dark matter is still an unverified idea. However, it is possibly more true to say that the evidence for 

dark energy is even more circumspect in that its existence is based on a more tenuous observation related to the 

rate of expansion of the universe based primarily on redshift observations. However, the details behind this issue 

will be deferred to the main discussion of cosmology.  

 

Are there any alternative models? 

 

While there is no shortage of alternative models, all are essentially conceptual and most suffer from a comparable 

lack of verifiable evidence. As such, this section will try not to confuse the status of accepted science by 

introducing too many ideas outside what might be called mainstream science. However, more tentative theories 

will be discussed in the next section entitled: Speculative Direction. As an alternative to the particle model, string 

theory attempts to describe the building blocks of the universe in terms of strings of energy rather point particles. 

The general goal being to try and unify relativistic quantum field theory with the theory of general relativity at the 

Planck scale, i.e. 10
−35

 metres, where Einstein's equations of general relativity essentially breakdown. However, the 

idea introduces much theoretical complexity, not least, being the idea that 

strings vibrate in ten dimensions, six of which are tightly coiled on the 

Planck-scale that cannot be physically verified. Such abstractions has led 

some scientist to highlight the dangers of hypothesis being evaluated, if 

not verified, solely on the basis of mathematical models, independent of 

any substantive verification within the physical universe. 

 

So what is the scope of accepted science? 

 

In true, the scope of accepted science is now so enormous that it requires 

entire libraries dedicated to the myriads of sub-branches; each of which is 

considered a specialist subject in its own right, requiring years of study and 

training to comprehend. As such, the selection of relativity, quantum 

mechanics and cosmology represents little more than a litmus test of some of the issues that are intended to 

complement the previous discussion of the Scientific Perspective in the context of Worldviews.  

 

 

There does seem to be a sense in which physics has gone beyond what human intuition can understand. We shouldn't be 

too surprised about that because we're evolved to understand things that move at a medium pace at a medium scale. 

We can't cope with the very tiny scale of quantum physics or the very large scale of relativity. Richard Dawkins 

 

  

http://www.mysearch.org.uk/website1/html/332.Cosmology.html
http://www.mysearch.org.uk/website1/html/402.Speculative.html
http://www.mysearch.org.uk/website1/html/68.Science.html
http://www.mysearch.org.uk/website1/html/5.Worldviews.html
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Douglas Adams  

"There is a theory which states that if ever 

anybody discovers exactly what the 

Universe is for and why it is here, it will 

instantly disappear and be replaced by 

something even more bizarre and 

inexplicable. There is another theory which 

states that this has already happened." 

1.3 Speculative Directions 
 

It probably needs to be highlighted from the outset that the goal of 

this section is simply to review what may initially appear to be some 

highly speculative ideas. Almost by definition, most speculative ideas 

do not generally have any initial mainstream acceptance. Therefore, 

the first obvious question to address following such a statement may 

be: 

 

Why bother with such ideas? 

 

First, it is simply interesting to consider a wider spectrum of ideas. Second, it seems unscientific to reject an idea 

without taking some trouble to understand its basic arguments. Third, the idea might just have a good case for 

further consideration. Of course, the weight of authority normally suggests that most speculative ideas will 

eventually be proved wrong, although once in a while, history suggests that one or two may come to represent a 

paradigm shift in the way we look at the world. However, we might also consider another more basic question: 

 

What is the role of speculation in modern science? 

 

In the summary of quantum physics, the issue of the methodology of 

science was raised in terms of the growing dependency on 'deductive' 

rather 'inductive' reasoning. As a generalisation, deductive reasoning 

was defined as proceeding from premise to some logical conclusion, 

although in the absence of substantiated proof, the conclusion might 

still be questionable. In contrast, inductive reasoning was defined as 

proceeding from observation to conclusion and therefore might be 

more reflective of a methodology anchored in verification. While 

deductive reasoning can be grounded in mathematical consistency, it 

has a tendency to be more speculative in scope than inductive 

reasoning grounded observation. Therefore, the next question to be 

tabled might simply be: 

 

How much of theoretical physics has actually been verified? 

 

In the last 100 years, three major theories have been developed, i.e. relativity, quantum physics and cosmology, 

which many will argue represents the pinnacle of human thinking. However, if you ask most physicists whether any 

these theories are truly reflective of physical reality, you might get a somewhat more circumspect answer. 

 

http://www.mysearch.org.uk/website1/html/626.Ideas.html
http://www.mysearch.org.uk/website1/html/624.Summary.html
http://www.mysearch.org.uk/website1/html/237.Relativity.html
http://www.mysearch.org.uk/website1/html/323.Quantum.html
http://www.mysearch.org.uk/website1/html/332.Cosmology.html
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John Hewitt 

A widely-accepted foundation stone of 

scientific logic involves a process of 

elimination, requiring all available 

possibilities to be considered with incorrect 

ideas discarded when they fail to predict 

experimental results. Just as the police 

must consider all possible suspects during 

an investigation, so a scientist must, as a 

matter of professional responsibility and 

competence, consider all possible 

explanations when forming his conclusions. 

So what is the problem or concern? 

 

In practice, many of the underlying assumptions in support of these theories have only been subject to limited 

verification, such that the overall conclusion may primarily rest on a mathematical premise, i.e. deductive 

reasoning. As indicated, while this does not implicitly mean that any associated conclusion is wrong, it must still 

remain an unsubstantiated conclusion. So while initially reflecting on such issues, let us table the next question: 

 

Who determines what is and isn’t accepted scientific knowledge? 

 

In the present era, it might be assumed that no single individual can 

determine the acceptance of all scientific knowledge; although the 

opinions of some individuals might carry more weight than others. It 

might also be recognised that acceptance of certain scientific 

theories may differ along religious and/or cultural lines. For example, 

Christian or Islamic fundamentalists might well challenge, not only 

basic assumptions, but also what many may already consider to be 

proven facts. However, there may be more subtle distinctions in the 

philosophical approach to science across different cultures. For 

example, western society is much more orientated towards a 

structural view of science, which is to  some extent reflected in its 

language being orientated towards nouns, i.e. Westerners like to give 

things names. In contrast, many eastern cultures are far more process orientated, which is reflected in their 

language being more verb-orientated.  From a somewhat retrospective view, we might also cite the development 

of different philosophical approaches within science itself, where determinism initially argued that every event has 

to be causally determined, while reductionism argued that any complex phenomena or object can be explained in 

terms of simpler phenomena or objects. However, it might be argued that neither of these positions actually 

addressed the problem that the Greeks identified as the ‘prime-mover’. Of course, given the more fundamental 

debate regarding the epistemological versus ontological nature of reality within quantum physics, it is unclear 

whether the arguments of determinism and reductionism are still reflected in any sort of global consensus. 

However, such divisions moved us on to the next question: 

 

What is the scope of any global scientific consensus? 

 

Despite the range of perspectives outlined, it might still be true to say that the current scientific consensus  is 

broadly secular in its position in that it no longer makes any explicit reference to a deity in its description of cause 

and effect. It might also be argued that any global consensus is now broadly aligned to a western philosophy due 

to the spread of western culture over the last 100 years; although we might now debate whether this state of 

affairs will continue for the next 100 years. However, maybe we should separate any notion of a global consensus 

http://www.mysearch.org.uk/website1/html/16.Prime-Mover.html
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Roger Bacon  

The strongest arguments prove nothing 

so long as the conclusions are not 

verified by experience. Experimental 

science is the queen of sciences and the 

goal of all speculation 

into the applied and theoretical disciplines, as it is possible that much of applied science still effectively operates 

on the basic assumptions of determinism and reductionism. In this respect, much of particle physics might still be 

described as an applied science, i.e. most concepts are still subject to reductionism and determinism, while only its 

most fundamental ideas may be challenged by quantum field theory. If so, the scope of any global scientific 

consensus may be far from universal, not only due to differences in 

culture and application, but also in the fundamental questioning of its 

methodology. 

 

So what aspect of the scientific methodology might be challenged? 

 

Again, as another generalisation, it might be said that any consensus of 

scientific knowledge starts with the peer review of its research papers, which are often subject to only limited 

experimental verification before being published. However, the following quote by David Colquhoun may cast 

even more doubt on the effectiveness of the current peer review process. 

 

"Peer review is the process that decides whether your work gets published in an academic journal. It doesn't 

work very well any more, mainly as a result of the enormous number of papers that are being published, an 

estimated 1.3 million papers in 23,750 journals in 2006. There simply aren't enough competent people to do 

the job. The overwhelming effect of the huge, and unpaid, effort that is put into reviewing papers is to 

maintain a status hierarchy of journals. Any paper, however bad, can now get published in a journal that 

claims to be peer-reviewed." 

 

Of course, the peer review process only represents the first step along the path of scientific acceptance, as there is 

still the key requirement rooted in empirical verification, i.e. experimental data. However, while the methodology 

of experimental verification may still be the bedrock of applied science, it is less clear whether verification is 

always a viable option in some branches of theoretical physics. For example, in the preceding section on ‘ accepted 

science’ we appear to have come across a number of examples where theoretical physics may have exceeded the 

‘limits of inference’ and the ability of empirical verification, such that a theory may essentially hinge on the 

strength of a mathematical premise. This is not necessarily a criticism in itself, as most accepted theories will have 

originally started out as little more than speculation supported, in some degree, by only mathematical logic. 

 

So what restrictions does/should science put on speculation in terms of who and how? 

 

As a starting point, we might consider a person’s qualifications in terms of their ability and knowledge in a given 

field. For example, most people will have been exposed to some foundation physics in school, albeit only anchored 

in the basic principles of Newtonian mechanics and particle physics. These foundation ideas are sometimes 

complemented by some initial wave mechanics and the general idea of electromagnetic waves; only later to be 

quantified in terms of Maxwell’s equations and then subsequently challenged in terms of the quantum description 

http://www.mysearch.org.uk/website1/html/235.Accepted.html
http://www.mysearch.org.uk/website1/html/235.Accepted.html
http://www.mysearch.org.uk/website1/html/34.Clifford.html
http://www.mysearch.org.uk/website1/html/186.Foundation.html
http://www.mysearch.org.uk/website1/html/220.Physics.html
http://www.mysearch.org.uk/website1/html/467.Maxwell.html
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of a photon. However, in truth, most people have to abandon their questioning of the underlying nature of 

physical reality, sooner rather later, due not only to the mounting pressure of their own adolescent reality, but the 

emerging practical reality of earning a living in their ‘day job’. Of course, a small percentage of people will continue 

their education into science through university, although in many cases, this education will be focused on the 

applied sciences and the hope of gainful employment at the end of the course. As such, only an ever-smaller 

percentage will progress their education into theoretical physics with the implicit need for an equally strong 

grounding in advanced  mathematics. Clearly, at this point, we might have to accept that a person’s ability to 

successfully follow this path cannot just reflect a casual interest in theoretical physics, as it appears to  demand an 

appropriate intelligence quotient (IQ) in order to understand what appears to be an exponential growth in 

theoretical complexity. 

 
 

If  we were to take an IQ score of 145, as a purely arbitrary threshold, then a developed country like America, with 

a population of 300 million, might have 300,000 people potentially smart enough to qualify as a theoretical 

physicist. Of course, this is not to say that all theoretical physicists have an IQ of 145+ or that all people with an IQ 

of 145+ will necessarily have any interest in theoretical physics. Therefore, we might wish to immediately qualify 

the number of people employed as professional physicists, in America, by noting the estimate of  some 15,600 jobs 

in physics in 2008. We might also crudely breakdown this number as 33% residing in private firms, another 33% in 

government posts with the remainder in faculty positions at colleges and universities. 

 

So might these professional physicists be the only people qualified to speculate? 

 

While the actual number can only be guessed, this assessment might suggest that only a small percentage of even 

professional physicists may actually have the necessarily academic ability and background knowledge outside their 

own specialised field. Therefore, a more reasonable position might be to simply state that anybody is allowed to 

speculate on anything, although we reserve the right to question the ‘weight of authority’ of an apparently 

unqualified person to speculate on any paradigm-shifting new theory.  

http://www.mysearch.org.uk/website1/html/520.Photoelectric.html
http://www.mysearch.org.uk/website1/html/109.Intelligence.html
http://www.mysearch.org.uk/website1/html/34.Clifford.html
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Richard P. Feynman 

It always bothers me that according to the 

laws as we understand them today, it takes a 

computing machine an infinite number of 

logical operations to figure out what goes on 

in no matter how tiny a region of space and no 

matter how tiny a region of time. I have often 

made the hypothesis that ultimately physics 

will not require a mathematical statement, 

that in the end the machinery will be revealed 

and the laws will turn out to be simple. But 

this speculation is of the same nature as those 

other people make the statement: 'I like it' or 

'I don't like it'. It is not good to be too 

prejudiced about these things. 

As such, in 1905, any reasonable person might have rightly 

questioned the authority of a 26-year-old patent clerk 

called Albert Einstein to publish 4 papers outlining his ideas on the 

photoelectric effect, Brownian motion, special relativity and the 

equivalence of  matter and energy. We might also want to put 

Einstein’s speculative ideas into some context of the time, when 

just a few years before, in 1900, Lord Kelvin had stated that: 

 

"There is nothing new to be discovered in physics now.  

All that remains is more and more precise measurement." 

 

At the time, Lord Kelvin was a renowned  mathematician,  

physicist and engineer, whose weight of authority had already 

been firmly established based on his work on the mathematical 

analysis of electricity, the formulation of the 1
st

 and 2
nd

 laws of thermodynamics and his general involvement in 

unification of physics at that time. However, despite his undoubted intellect and knowledge, both as a 

mathematician and physicists, he was to be proved to be very wrong in his speculative calculation of the age of the 

Earth and the prospects for heavier-than-air flight. In these cases, it would appear that the weight of authority of 

Lord Kelvin’s reputation, in isolation, was not enough to reflect the true level of certainty of the science to come. 

 

 
 

So, in the absence of any obviously contradicting information, it is possible that an accepted theory in the present 

era may also acquire an unjustified level of certainty based on the weight of authority of its supporters, which may 

not differ so much from Lord Kelvin’s quote above. However, in hindsight, whenever we look back into the past, 

we come to the realisation that virtually all accepted theories come to have a much lower level of certainty than 

originally assumed at the time. From this perspective, it may not be unreasonable to assume that our present level 

of certainty in some theories may also be somewhat inflated when eventually viewed in retrospect from the 

future. 
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Elisha Gray  

A man who is all theory is like a rudderless 

ship on a shoreless sea. Theories and 

speculations may be indulged in with safety 

only as long as they are based on facts that 

we can go back to at all times and know 

that we are on solid ground. 

Robert Lanza   

We have failed to protect science 

against speculative extensions of 

nature, continuing to assign physical 

and mathematical properties to 

hypothetical entities beyond what is 

observable in nature. 

OK, but what point is this introduction really trying to make? 

 

At one level, it might appear that only those who are both academically gifted and knowledgeable in some 

specialised field are qualified to develop or judge the validity of a speculative, but possibly paradigm-shifting 

theory. However, history suggests that this rarely, if ever, happens as Leo Tolstoy’s quote may explain: 

 

"I know that most men, including those at ease with problems of the greatest complexity, can seldom accept 

even the simplest and most obvious truth if it be such as would oblige them to admit the falsity of 

conclusions which they have delighted in explaining to colleagues, which they have proudly taught to others, 

and which they have woven, thread by thread, into the fabric of their lives." 

 

In this context, history may suggest that radically new ideas invariably 

come from ‘mavericks’ outside the establishment. However, it is 

unclear whether the complexity and scope of modern science now 

leaves much room for the isolated maverick and therefore science 

has the right to be suspicious of the hundreds of speculative theories 

that are now published without an accepted level of peer review. 

While many of these speculative papers are simply ignored and 

buried beneath the next wave of speculative publications, it seems that those mavericks with some scientific 

credentials often come under specific attack and simply dismissed as crackpots. While, in many cases, the label 

might not be that far from the mark, it often seems that the rebuttal of an idea in this category is not necessarily 

accompanied by any obvious scientific ‘critique’ other than the fact that the proposal does not align to established 

thinking. However, what then often accompanies the initial rebuttal is a series of affirmation of the implied 

‘crackpot’ status by people, who in all probability are not qualified to make any further comment, such that we 

might wish to reflect on the words of Plato: 

 

Wise men talk because they have something to say;  
fools because they have to say something 

 

Therefore, with this thought in mind, it is suggested that we should not 

lose sight of all the open issues  that current science seems ill-equipped 

to explain or simply side-steps based on some debatable philosophical 

interpretation. So while the series of discussions linked to cosmology and 

the wave structure of matter will explore the speculative ideas of a 

number of people, it will do so within a ‘duty of inquiry’ of the issues that 

mainstream science does not appear to address, at least, in terms of my 

own present understanding. As always, any constructive arguments that 

undermine any speculation being forwarded will be welcomed. 

http://www.mysearch.org.uk/website1/html/625.Problems.html
http://www.mysearch.org.uk/website1/html/614.Philosophy.html
http://www.mysearch.org.uk/website1/html/614.Philosophy.html
http://www.mysearch.org.uk/website1/html/634.Cosmic.html
http://www.mysearch.org.uk/website1/html/656.WSM.html
http://www.mysearch.org.uk/website1/html/34.Clifford.html
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Richard Feynman 

Admitting that we do not know and 

maintaining perpetually the attitude that 

we do not know the direction necessarily 

to go, permits a possibility of alteration 

of thinking, of new contributions and 

new discoveries for the problem of 

developing a way to do what we want 

ultimately, even when we do not know 

what we want. 

1.4 An Unqualified Commentary 

 
At the end of most scientific discussions, an attempt is often made to 

draw some conclusions about the work presented, albeit with a few 

‘qualified’ caveats. Of course, having never claimed any authority on 

any of the issues discussed, it was felt that maybe this commentary 

should be qualified with the caveat of ‘unqualified’. Equally, the 

word ‘conclusion’ was avoided because it might suggest a finality that 

rarely applies in science. For even on the opening page of this section, 

it was recognised that ‘this section must always be defined as work-in-

progress’; although it might have been simpler, and more accurate, to 

simply stated ‘this section will always be incomplete’.  For if there is 

any overarching conclusion in science, which is supported by history, 

it is that the debate about ‘this model’ versus ‘that model’ will 

continue long into the future. 

 

Given such caveats, was there any purpose to the work presented? 

 

In retrospect, we can always question any human endeavour, no 

matter how great or small. However, it appears to be part of 

the human condition, both as individuals and collectively, that we come 

to seek some understanding of the world and the wider universe. As 

such, this website was only ever a ‘personal attempt’ to learn, rather 

than to lecture, on the nature of existence and this alone defines its 

purpose, no matter if it turns out to be wrong on every account. This 

said, the development of the Mysearch website  was a genuine attempt to conduct an honest ‘duty of inquiry’ into 

a broad spread of ideas that underpin modern science, and our various worldviews, such that any commentary 

would not necessarily be without some foundations. 

 

OK, so what unqualified commentary might be made about science as a whole? 

 

While the details of the scientific method might be debated, the framework, shown in the following diagram, 

consisting of incremental stages may not be unreasonable for general reference. Within this methodology, there is 

room for speculation, hypothesis and theory, which ideally only becomes accepted as ‘fact’ once verified via some 

quantifiable and repeatable process. Of course, it has to be recognised that even an accepted ‘fact’ can 

subsequently be proved wrong, but this is very different from the acceptance of hypothesis or theory prior to any 

reasonable level of verification. 

 

http://www.mysearch.org.uk/website1/html/184.Science.html
http://www.mysearch.org.uk/website1/html/6.Human-Nature.html
http://www.mysearch.org.uk/index.html
http://www.mysearch.org.uk/website1/html/5.Worldviews.html
http://www.mysearch.org.uk/website1/html/402.Speculative.html
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Peter Medawar 

I cannot give any scientist of any 

age better advice than this: the 

intensity of the conviction that a 

hypothesis is true has no bearing 

on whether it is true or not. 

So does deviation from this scientific method take place? 

 

History might suggest that there has always been a tendency to start 

accepting well established theory, as fact, prior to any formal verification. 

For example, Aristotle’s model of the universe was long held true, even 

though it was only founded on philosophical conjecture with little thought 

given to its verification. While later theories associated with Newton’s 

laws of motion and universal gravitation might be seen as classical 

examples of the scientific method, it was clear that many theories were 

starting to outpace the ability of science to necessarily verify. So, by the 

time we come to the latter part of the 19
th

 and early 20
th

 centuries, it 

might be argued that scientific verification was becoming increasingly 

dependent on the construct of mathematical models, which were often 

only supported by a few inconclusive experiments. In this context, we 

might perceive the development of ‘theoretical science’ as opposed to the 

‘applied sciences’ to the point that there may now be a perception that 

theoretical science is somehow intellectually superior to the applied sciences. 

 

If true, why might some hold to this elitist ‘segregation’ of science? 

 

Well, at one level, many of the issues addressed within the general classification of theoretical science appeared to 

have no obvious or definitive answer at the time of publication. Therefore, it started to be seen as the ‘ leading-

edge’ of advanced scientific thinking, even though the ‘applied sciences’ still reflected the actual bedrock of 

verified knowledge. However, in being unshackled from the need to verify any given theory before publication, it 

would appear that theoretical science gained the ability to capture the public imagination, and research funding, 

such that we, the general public, also started to believe that science was 

moving ever-closer towards some elusive ‘Theory of Everything’. 

But why the apparent criticism of such optimism? 
 

While it is both difficult and time-consuming for the lay-person to understand 

many of details being discussed within the remit of theoretical science, there is 

a ‘feeling’ that some of the subjects reviewed under the heading of accepted theory are not necessarily as ‘cut-

and-dry’ as mainstream science would like us to believe. One might go as far to say that the accepted worldview of 

science may be just as capable of indoctrination and hype as any other form of worldview. While this may be too 

strong, ‘big science’ has certainly learnt the value of marketing PR in its need to raise research funding and this is 

not always a ‘good thing’. 

 

So is this just the pretext for another conspiracy theory? 

http://www.mysearch.org.uk/website1/html/10.History.html
http://www.mysearch.org.uk/website1/html/26.Aristotle.html
http://www.mysearch.org.uk/website1/html/32.Newton.html
http://www.mysearch.org.uk/website1/html/32.Newton.html
http://www.mysearch.org.uk/website1/html/627.Models.html
http://www.mysearch.org.uk/website1/html/625.Problems.html
http://www.mysearch.org.uk/website1/html/235.Accepted.html
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Karl Popper 

If we are uncritical we shall 

always find what we want: we 

shall look for, and find, 

confirmations, and we shall look 

away from, and not see, 

whatever might be dangerous to 

our pet theories. 

Absolutely not. There are many discussions within this website that argue 

strongly in support of the scientific worldview, but this does not mean that 

every claim of science should be simply accepted as a ‘gospel truth’. For this 

would not only be to abandon the scientific method, but to belittle the very 

‘ethos of science'. So while still strongly supporting the needs, goals and 

necessity of science, it is naïve to believe that the institutions of science are 

immune to the pressures and temptations of the world, where success brings 

not only esteem and influence, but financial security. As a consequence, many 

young scientist may have come to perceive the dangers in challenging too many of the accepted ‘pillars of 

science’ . However, putting such concerns to one side, it has been repeatedly argued that the following principles 

laid down by William Clifford over 100 years ago are still a valid ‘yardstick’ by which to examine any worldview, 

including the scientific one. 

 

 The Duty of Inquiry: It is wrong to believe, or accept, as fact anything based on insufficient evidence. As 

such, doubt and investigation should take precedence over acceptance and belief.  

 

 The Weight of Authority: We should only accept the 

statements of another when it is reasonable to assume that 

this person has adhered to the duty of inquiry and 

knowledgeably speaks the truth, so far as it may be known. 

 

 The Limits of Inference: We may infer beyond our experience 

only when what we do not know is like what we do know, 

while continuing to accept that any inference must be subject 

to verification. 

 

But are these principles really that problematic to theoretic science? 

 

 While the first two principles may not be an obvious problem, the 

segregation of science into different specialised fields of research, 

especially over the last hundred years or so, means that the knowledge 

of many scientists is defined by depth within a single field of science 

rather than the breadth across the spectrum of science. Therefore, 

when the problem space extends across multiple fields of expertise, it 

is often necessary for one specialist to simply rely on the work of another. As such, it may not always be obvious as 

to whether any given assumption, in a hierarchy of other assumptions, is based on ‘insufficient evidence’. However, 

it seems clear that the ‘limits of inference’ principle could be a particular problem to theoretical science, if seen as 

a barrier to further speculation. So while speculation is a legitimate part of the scientific method, the problems 

http://www.mysearch.org.uk/website1/html/184.Science.html
http://www.mysearch.org.uk/website1/html/41.Truth.html
http://www.mysearch.org.uk/website1/html/68.Science.html
http://www.mysearch.org.uk/website1/html/8.Evolution.html
http://www.mysearch.org.uk/website1/html/34.Clifford.html
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start when speculation becomes hypothesis, hypothesis is 

established as theory, and theory is finally accepted as fact before 

any reasonable level of verification is attained. We might outline a 

few of the issues previously discussed as examples: 

 

What is a black hole and do they exist? 

 

The earliest ideas of a black hole can be dated back to 1783, while 

the basic idea of a escape velocity exceeding the speed of light can 

still be discussed in terms of Newtonian mechanics. However, the 

later definition of the Schwarzschild radius suggested the idea of 

an event horizon, which in connection to relativistic theory implied 

a breakdown of all normal ideas about spacetime, after which all 

the mass contained within the event horizon would collapse into a 

singularity. However, the idea of the singularity preceded any in-

depth understanding of the classical atomic structure and the possible limits to sub-atomic degeneracy. So, over 

the years, ever more complex models of a black-hole have been developed in an attempt to reconcile the 

description within the accepted understanding of both relativity and quantum theory. However, the basic idea is 

now so well established that few ever question their physical existence, in some form or another, even although 

we might still have to question the mathematical models that describe them and the actual role they play in 

the large-scale structure of the cosmos. 

 

What about quantum theory and its many interpretations? 

 

While the details of a black-hole might be questioned, its description can still be outlined to a wider audience in 

terms of Newtonian mechanics. However, this was never the case with quantum theory, which appeared to cross 

the limits of inference from the outset, as it is ‘nothing like what we 

know’, or possibly understand even today, in terms of its requirements 

for wave-particle duality and its probability description of the wave 

function collapse. While such reservations cannot simply refute the 

idea, 'causal logic' and Occam’s Razor might suggest that verification was 

even more essential in this case. However, today, every young physicists 

is made well aware of Einstein’s failed attempts to discredit aspects of 

quantum theory, e.g. EPR. So, over time, quantum theory has become 

established as ‘fact’ , while morphing from quantum mechanics 

into Quantum Field Theory (QFT), which now encompasses 3 different 

models of the quantum world. 

 

http://www.mysearch.org.uk/website1/html/290.Blackholes.html
http://www.mysearch.org.uk/website1/html/261.Gravity.html
http://www.mysearch.org.uk/website1/html/276.Radius.html
http://www.mysearch.org.uk/website1/html/303.Conclusion.html#Falling_Towards_the_Event_Horizon
http://www.mysearch.org.uk/website1/html/237.Relativity.html
http://www.mysearch.org.uk/website1/html/244.SpaceTime.html
http://www.mysearch.org.uk/website1/html/210.Atomic.html
http://www.mysearch.org.uk/website1/html/292.Assumptions.html
http://www.mysearch.org.uk/website1/html/285.Coordinates.html
http://www.mysearch.org.uk/website1/html/237.Relativity.html
http://www.mysearch.org.uk/website1/html/323.Quantum.html
http://www.mysearch.org.uk/website1/html/359.Structure.html
http://www.mysearch.org.uk/website1/html/616.Interpretations.html
http://www.mysearch.org.uk/website1/html/522.Duality.html
http://www.mysearch.org.uk/website1/html/549.Collapse.html
http://www.mysearch.org.uk/website1/html/549.Collapse.html
http://en.wikipedia.org/wiki/Causality
http://en.wikipedia.org/wiki/Occam's_razor
http://www.mysearch.org.uk/website1/html/551.Entanglement.html
http://www.mysearch.org.uk/website1/html/588.QFT.html
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 Quantum Electro-Dynamics (QED) 

 Quantum Chromo-Dynamics (QCD) 

 Electro-Weak Theory (EWT) 

 

While some may still question the actual level of verification 

associated with all these models, it does not seem to have 

stopped theoretical science from using these models to 

underpin the standard particle model. However, despite all 

the reservations associated with these theories, both in 

terms of mathematical consistency and as a description of 

physical cause and effect; the last 60 years of 

experimentation appears to have only tested specific ‘data-

points’  in isolation without necessarily challenging or proving 

some of the more fundamental concepts underpinning the 

 standard model. While this website has simply made an 

attempt to understand some of the issues associated with 

these models, in truth, it is a specialist area of research that 

few have the authority or resources to question. Of course, over the years, some have tried to question the details 

of these quantum models and a few have even attempted to propose alternative theories. In different times, these 

individuals might be described as ‘maverick thinkers’ or kindly dismissed as ‘Don Quixote’ characters charging the 

established ‘windmill’ of accepted science. However, in today’s world, the ‘trolls’ of the scientific community seem 

to quickly pile-in and form a ‘majority’ who then dismiss these individuals out-of-hand as ‘cranks’ or ‘nuts’ with 

dire warnings that their work should simply be discarded without review. Of course, they need not worry too much 

on the last point, as ‘cranks and nuts’ never get their work passed ‘peer-review’. Again, it is possible that young 

scientists quickly learn of the dangers of straying too far off the mainstream path of science, at least, if they want a 

career in theoretical science. If you think this is unfair, try opening a thread of discussion in the Physics 

Forum about any non-mainstream idea and monitor the reaction. Anyway, moving on: 

 

 What about the state-of-play of the theoretical science of cosmology? 

 

Possibly, given its scope to cover all of time and space, it seems that the field of cosmology has been allowed to 

disregard any consideration of the ‘limits of inference’ principle. While the lay-person can still review the ideas 

associated with the Friedmann equations and run their own energy-density models, it is not clear that they will be 

any the wiser as to what is really going on. For this model is primarily using gravity-only calculations, which takes 

little account of other forces and energy sources at work in the universe. However, today, even the most basic 

energy-density model powered by gravitation requires the inclusion of ‘dark energy ’, the attributes of which are 

like ‘nothing we know’. Of course, it has long been recognised that the energy-density model would also 

breakdown as the moment of the ‘Big Bang’ approaches a ‘quantum singularity’ . As such, the energy-density 

http://www.mysearch.org.uk/website1/html/589.Dynamics.html
http://www.mysearch.org.uk/website1/html/560.Interactions.html
http://www.mysearch.org.uk/website1/html/557.Concepts.html#Were_there_any_other_important_theories_at_this_time_
http://www.mysearch.org.uk/website1/html/558.Particles.html
http://en.wikipedia.org/wiki/Don_Quixote
http://en.wikipedia.org/wiki/Troll_(Internet)
http://www.mysearch.org.uk/website1/html/402.Speculative.html#peer_review_process
http://www.physicsforums.com/
http://www.physicsforums.com/
http://www.mysearch.org.uk/website1/html/332.Cosmology.html
http://www.mysearch.org.uk/website1/html/342.Friedmann.html
http://www.mysearch.org.uk/website1/html/506.LCDM.html
http://www.mysearch.org.uk/website1/html/401.Calculator.html
http://www.mysearch.org.uk/website1/html/655.Plasma.html
http://www.mysearch.org.uk/website1/html/387.Dark%20Energy.html
http://www.mysearch.org.uk/website1/html/353.Big%20Bang.html
http://www.mysearch.org.uk/website1/html/496.Quantum.html
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model is now preceded by the idea of quantum inflation, which in-turn can make references to even more 

speculative ideas, such as string theory, quantum gravity and colliding M-branes etc. However, despite the degree 

of speculation associated with all these ideas, confidence still appears  high about our understanding right back 

beyond the first microsecond of existence of the universe, although increasing qualification may now surround the 

full scope of the quantum universe. Even if we return to the comparatively mundane examination of galactic 

rotation, it would seem that basic Newtonian mechanics has to be jettisoned in favour of another unverified idea 

in the form of ‘dark matter’, which also has no description in the current particle model. Never the less, 

cosmologists appear increasingly confident based on ‘evidence’ in the form of various computer simulations of the 

current standard model. 

 

Note: The model, called Illustris, creates a 3D space of some 12 billion pixels using the ‘accepted’ equations 

of cosmology, but with the added assumption of normal and dark matter plus dark energy. The simulation 

starts just 12 million years after the ‘Big Bang’ and simulates some 41,000 galaxies condensing into galactic 

clusters from a seemingly chaotic churning of matter. 

 

You are left to consider whether a simulation leading to a known 

end-point, i.e. today’s observed universe, is sufficient verification 

of the cosmological model. However, just in case there is still 

some doubts, there is some $8.8 billion currently being 

earmarked for the James Webb Space Telescope (JWST), the 

successor to the Hubble Space Telescope (HST). While this ‘big 

science’ project will surely help theoretical science put pay to any 

remaining cynicism surrounding the current model, the following 

question is tabled none the less: 

 

Can theoretical science really talk with authority when verification 

is questionable? 

 

As the issues touched on above are discussed in more detail in 

various subsection documents, we might turn the attention on one final topic that has been in the news lately 

linked to the ‘discovery’ of the Higgs boson. The search for the Higgs particle is now being typically acclaimed as 

one of the great success stories of ‘big science’ and another verification of the standard particle model. While not 

an easy subject for the lay-person to understand, we may still all be interested in what $13.25 billion of research 

funding has achieved. 

 

Note: The reference to ‘big science’ does not necessarily mean fundamental science. Rather it seems reflect 

the ‘big’ money required to do anything that remotely comes near to addressing some of the  fundamental 

questions raised over the last 100 years . 

http://www.mysearch.org.uk/website1/html/497.Inflation.html
http://www.mysearch.org.uk/website1/html/355.Quantum.html#Inflation_10-35_seconds:_
http://www.mysearch.org.uk/website1/html/645.Rotation.html
http://www.mysearch.org.uk/website1/html/645.Rotation.html
http://www.mysearch.org.uk/website1/html/383.Dark%20Matter.html
http://www.mysearch.org.uk/website1/html/498.Models.html
http://www.mysearch.org.uk/website1/html/625.Problems.html
http://www.mysearch.org.uk/website1/html/625.Problems.html
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Paul Alderson 

I have yet to see any problem, 

however complicated, which, 

when you looked at it the right 

way, did not become still more 

complicated. 

The search for the Higgs Boson has occupied theoretical science for the last 50 years or so. While the name of 

Peter Higgs is now firmly linked to the 2012 CERN ‘discovery’, there is some historical debate surrounding the 

initial theoretical prediction of the Higgs boson and Higgs field, as there were a number of theoretical scientists 

working on a mass-generating mechanism back in the early 1960’s. However, possibly as a means of confirming 

the success and validity of CERN’s discovery, Sir Peter Higgs has since been knighted, become a Nobel Prize 

Laureate and won the freedom of the city of Edinburgh, although for the 

purposes of this discussion, we shall focus on a more important issue: 

 

What the hell is a Higgs boson and the Higgs field? 

 

If you know nothing about the particle model , it is suggested that you follow the 

previous link to review the outline description of the terminology frequently 

used. However, for simplicity, we can reduce the complexity of particle model to just three particles, where an 

atomic nucleus consists of ‘protons’ and ‘neutrons’ surrounded by ‘electrons’. 

 

Note: In order to cross-reference the jargon of the particle model, the protons and neutrons are associated 

with a grouping called ‘baryons’, which are thought to have a sub-structure defined in terms of ‘quarks’. The 

electron, as a particle, has no known sub-structure and is associated with a group called ‘leptons’. The 

groupings of ‘baryons’ and ‘leptons’ also sit under the overall group name of ‘fermions’. 

 

For the moment, these group names do not help and the more important point is that we have 3 types of particles, 

i.e. protons, neutrons and electrons, to which we might attached the concept of mass. As such, we might now try 

to  introduce the idea of another group called ‘bosons’ that are often confusing described using the semantics of a 

‘particle’, but which act as a ‘force-carrier’. In this context, we might equate the idea of different bosons to the 

basic description of the fundamental forces plus an extended idea of mass: 

 

Boson Force 

Photon electromagnetic 

Gluon strong 

W-Z weak 

Graviton gravity 

Higgs ‘mass’ 

 

The Higgs boson is highlighted, because mass is not classically defined as a force. However, it might be argued that 

mass and gravity are distinct concepts, such that mass might still exist without gravity, where mass would be left to 

explain inertia. 

http://en.wikipedia.org/wiki/Higgs_mechanism
http://en.wikipedia.org/wiki/Higgs_boson
http://simple.wikipedia.org/wiki/Higgs_field
http://www.mysearch.org.uk/website1/html/558.Particles.html
http://www.mysearch.org.uk/website1/html/563.Forces.html
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Note: The idea of a ‘force-carrier’ may appear quite strange to a lay-person familiar with the description of 

force as the change in energy [E] with distance [x], i.e. [dE/dx]. As such, we might wish to consider what 

scalar energy is being transported by the ‘force-carrier’, e.g. kinetic energy [1/2mv
2
] apparently requiring 

the force-carrier to have mass or as potential energy possibly being transported as a wave in the field? If the 

latter, what is the source and nature of this potential energy? 

 

So, as a generalisation, the idea of the Higgs boson appears to 

describe a ‘particle’ that acts as the ‘force-carrier’ responsible for 

the mass of ‘real’ particles, i.e. the protons, neutrons and 

electron. At this point, it is worth remembering that the universe 

is not responsible for the semantics of its description, this is 

purely the work of theoretical scientists. 

 

 OK, but where does the Higgs field fit into this? 

 

In the confines of quantum theory, the idea of a particle gets 

replaced by the discussion of fields, where the field represents 

some quantity at each point in space. Some fields are described as 

scalar fields, only having magnitude, while others are described as 

vector fields having both magnitude and direction. 

 

Note: Given the level of physical verification, it may not be unfair to describe Quantum Field Theory (QFT) as 

a mathematical and conceptual model that underpins the standard particle model. Therefore, the physical 

reality of the many quantum fields discussed in this context may still be questionable, such that we might 

also have to question the physical reality of the Higgs fields. 

 

So while the semantics of a particle is often retained, quantum theory is essentially describing a particle as 

something more like a ‘ripple’ in a field. Using this analogy, the Higgs boson might be described as the smallest 

possible ripple in the Higgs field. However, it is the Higgs scalar field that is thought to give a ‘particle’ its mass 

through an ‘interaction’ in which particles that interact strongly with the Higgs field have more mass and vice 

versa. 

 

Note: Whether the idea of mass, either inertial or gravitational, is actually explained by this conceptual 

description of field interaction may also have to be questioned and examined in more detail. However, it 

appears to be more of an analogy rather than an explanation. For example, Q: why is the mass of a proton 

1836 times greater than an electron, A: because it interacts 1836 times more strongly with the Higgs field. 

Of course, we might want to know how mass as an energy-density and a scalar quantity interacts with 

anything without some description of the kinematics at work. 

http://www.mysearch.org.uk/website1/html/564.Fields.html
http://www.mysearch.org.uk/website1/html/588.QFT.html
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So what level of verification now supports this theory? 

 

Well, as is normal in theoretical science, the ‘devil in the detail’, which far exceeds the lay-person description given 

above. However, a lay-person might still recognise that the Higgs boson and associated field is not open to direct 

observation, such that it has to be inferred through the complexity of computer analysis of high-energy collisions, 

which may involve billions of particles. 

 

Note: As the Higgs boson cannot be directly detected, its existence is inferred by following a decay trail  of 

the boson into other particles. However, the interpretation of this decay trail may be very dependent on the 

actual particle model assumed to underpin the analysis. While there are apparently a  number of ways the 

Higgs boson might decay, the CERN analysis has focused on just two; the  decay into two photons and the 

decay into four leptons. 

 

 

So what was actually detected by CERN? 

 

Reading between the lines of the many, many, many articles written about the Higgs discovery, it would seem that 

CERN have only actually claimed to have found ‘a’ Higgs boson, but not necessarily ‘the’ Higgs boson assumed by 

the current particle model. Therefore, as indicated, the devil is in the detail, not only when it comes to the theory, 

but also the actual verification process itself. Clearly, the verification process for the Higgs boson is very complex in 

all its details, such that we might only characterise this complexity. It would seem that the verification process is 

anchored in a computer simulation of the Higgs boson, which is designed to analyse the decay processes according 

to calculations accepted by the standard model. Within the simulation, an algorithm is required to select all the 
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particles that might be produced within the ‘observed’ decay trails and all the many other processes or 

‘background noise’ that might also produce similar results. A method is then needed to filter the possible ‘genuine’ 

data from all the background noise by comparing energy, momentum, angles and mass plus many other quantities, 

which might affect the interpretations of the results. 

 

Note: Presumably, these ‘particles’ are moving with relativistic velocities, such that relativistic effects would 

also have to be accounted, not only in terms of energy and momentum, but the effective kinetic mass and 

decay times affected by time-dilation. Just devil in the detail? 

 

Having established the simulation, the raw data collected by the actual detection technology, which represents 

another level of complexity that we shall ignore, is then fed into the computer simulation model, which if correct 

will then filter and calculate the required strength of the energy ‘signal’ , which is then interpreted as evidence of 

the existence of Higgs boson. 

 

So what ‘signal’ was detected? 

 

Based on theory, the mass of the Higgs boson is now assumed to correspond to an energy in the region of 125GeV, 

which might be compared to that of a proton in the region of ~1GeV.  However, these units do not real convey 

much information on an intuitive level, such that we might convert 125GeV to 2*10
-8

 joules, where 1 joule might 

be visualised in terms of an apple falling 1 metre. So while the mass of the Higgs boson may appear large in 

comparison to other sub-atomic ‘particles’, its energy is still incredible small. In addition, the Higgs boson is highly 

unstable with a decay lifetime in the order of one tenth of one billionth of one trillionth of a second, i.e. 10
-

22
 seconds. 

 

Note: Does ‘something’ that only has a theoretical lifetime of 10
-22

 seconds actual constitute a ‘particle’ ? If 

not, might it be interpreted as some, as yet, unexplained transition or fluctuation in the minuscule energy 

states being modelled within a computer simulation predicated on an essentially unverified particle model? 

 

However, while the Higgs boson only represents 1/100
th

 of billionth of the energy of a falling apple and only exists 

for 1/10
th

 of one billionth of one trillionth of a second, it requires very high energy conditions to come into 

existence within Higgs field, which is assumed to exist throughout space-time. So far, the only place on Earth, 

where these conditions are thought to have been recreated is within the Large Hadron Collider (LHC) at CERN. As 

outlined, the Higgs boson cannot be detected directly, only inferred via the detection, analysis and interpretation 

of many decay products, e.g. 
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Andrew Lang 

He uses statistics as a 

drunken man uses lamp 

posts, for support, rather 

than illumination. 

 
 

While the decay paths into 2 photon or 2 Z-boson are low-percentage outcomes, they apparently have the 

advantage of producing much less background noise. However, it is not possible for a 125-GeV Higgs boson to 

decay into two Z-bosons, because they each have an assumed mass of 91GeV, i.e. a combined mass of 182GeV, 

which is more than 125 GeV. This seems to be explained away in terms of a Z-boson and a virtual Z-boson, whose 

effective mass is much less. However, this ambiguity might explain why the Higgs boson signal was predicated on 

finding a photon decay trail as it was though the best way to find a ‘clean’ signal. 

 

Note: The statement that the photon decay produces the ‘cleanest’ sign is not really understood as most 

particle-antiparticle pairs appear capable of decaying into two photons. Presumable more devil in the 

detail? 

 

So what confidence is there in the CERN results? 

 

Despite all the obvious complexity and reliance on a hierarchy of assumptions embedded in the particle model and 

the mathematics of quantum theory, scientists at CERN have declared a statistical confidence of [5σ], which might 

be translated as being one chance 1 in 3.5 million that the signal detected was a false-positive resulting from 

background noise. However, whether this is actually confirming that the ‘signal’ found at 125GeV is the Higgs 

boson, as required by the standard particle model, might still be debated, as it is lighter than theory initially 

suggested.  This said, the discovery of the Higgs boson now appears to be supported by mainstream particle 

physics and the many thousands of websites and publications, which obviously feel ‘qualified’  to fully understand 

the evidence presented. However, a degree of caution may still be necessary when it comes to separating out 

those who are simply ‘affirming’ their belief in the evidence, those who are simply ‘reporting’ what they been told, 

those who may have simply been ‘involved’ in the CERN project and those are truly ‘qualified’ to both ‘confirm’ and 

‘explain’ the findings. 

 

Note: At this point, it would be a public service if CERN could identified exactly 

who is ‘qualified’ to talk authoritively on all the technical details of 

discovering a Higgs boson, albeit not necessarily ‘the’ Higgs boson and their 

overall confidence in the theoretical quantum-particle model used to support 

it. For does a [5σ] confidence really apply to the whole theory? 

 

http://en.wikipedia.org/wiki/Standard_deviation
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So does the notion of scientific investigative journalism still exist? 

 

 

Despite these concerns, it would appear that the majority have already decided that the standard particle model 

has been re-affirmed by the CERN experiment such that ‘big science’ might now be well positioned to seek more 

funding for its next experimental program. 

 

However, despite the apparent growing statistical confidence, might the particle model still be wrong? 

 

One overarching concern that might still be raised is the apparent lack of consistency within the standard particle 

model, which appears self-evident in the continued use of ‘particle’ semantics. For it seems that the actual theory 

is predicated on a mathematic description of quantum fields, many of which may still be questionable in terms of 

http://www.mysearch.org.uk/website1/html/656.WSM.html#What_is_a_particle_
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any physical reality. So while it may have to be left to time to ultimately answer some of the questions raised, 

might we not still try to clarify some of the semantics of a ‘particle’ model, which in reality appears to have been 

jettisoned in preference of the underlying quantum model. Today, most theoretical scientists appear to be 

comfortable with the idea of the duality of ‘particle-fields’ , which presumably stretches back to the ‘wave-particle’ 

duality of quantum mechanics. However, others may still ask for clarification in terms of the ‘cause and 

effect’ description that might then explain this model, e.g. 

 

 The current model seems to describe the Higgs boson as a ’ripple’ in the Higgs Field, which presumably 

may have to be quantized in the same way as the photon associated with an EM field. However, there is 

still considerable ambiguity about the actual existence of a photon across the entire EM spectrum, 

especially in the radio spectrum, where the wavelength would be measured in kilometres. Does the Higgs 

boson ripple have any frequency spectrum in terms of Planck’s energy equation, i.e. E=hf? 

 

 As a generalisation, fields of force as associated with electric and gravitational potential are normally 

vector fields, so what mechanism explains the Higgs boson ripple ‘propagating’ through the Higgs scalar 

field, i.e. what causes the Higgs boson to move in the Higgs field in order to fulfil its role as a force-carrier? 

 

 It is assumed that the Higgs field permeates all of space-time, but what evidence supports this assumption 

and what relationship does this quantum field have with the spacetime of relativity or all the 

other quantum fields implied by quantum theory? Again, is there a physical ‘cause and effect’  mechanism 

that helps explain the existence and purpose of so many conceptual fields? 

 

 At this time, there appears to be no experimental evidence supporting the existence of the ‘graviton 

boson’ within the particle model. As such, the assumed existence of the ‘Higgs boson’ would only start to 

partially address the issue of unifying the standard model in respect to both mass and gravitation. Equally, 

is it possible that the addition of mass as a fundamental force-carrier may have some serious implications 

on Einstein’s field equations of general relativity?   

 

 Finally, we might return to the idea of mass having any substance beyond its description as an energy-

density confined within some given volume of space-time. For it has been argued that ‘mass’ has no more 

substance than a ‘particle’ at the quantum level and both may have to be replaced by the more 

fundamental concept of field-energy. If so, mass (kg) cannot be used as a fundamental unit in the 

definition of energy, rather its appear to be more logical for the reverse. However, the idea of energy as a 

scalar quantity then requires a mechanism to explain its movement in space-time. Does the Higgs 

mechanism help in this regard? 

 

http://www.mysearch.org.uk/website1/html/522.Duality.html
http://www.mysearch.org.uk/website1/html/632.Photons.html
http://www.mysearch.org.uk/website1/html/565.Classical.html
http://www.mysearch.org.uk/website1/html/245.Concepts.html
http://www.mysearch.org.uk/website1/html/568.Classes.html
http://en.wikipedia.org/wiki/Graviton
http://en.wikipedia.org/wiki/Graviton
http://www.mysearch.org.uk/website1/html/317.Equations.html
http://www.mysearch.org.uk/website1/html/630.Energy.html
http://www.mysearch.org.uk/website1/html/630.Energy.html
http://www.mysearch.org.uk/website1/html/628.Space.html
http://www.mysearch.org.uk/website1/html/629.Time.html
http://www.mysearch.org.uk/website1/html/679.Basics.html
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While the concerns above may easily be addressed an a ‘qualified’ expert or simply dismissed as ‘unqualified 

commentary’, the issue of verification still appears to be a ‘thorn in the side’ of theoretical science for a number of 

reasons. 

 

 The sheer complexity of the verification process and the reliance on the data analysis predicated on so 

many theoretical assumptions might appear to leave considerable room for further questioning.   

 

 Ideally, verification requires the result data to be reproduced by another independent organisations. 

However, in this case, the costs and expertise required to build the LHC appears so prohibitive that any 

truly independent secondary verification may be unlikely in the near future. This appears equally true in 

the theoretical ‘big science’ of cosmology, which seems to be adding to the complexity of the standard 

particle model by ‘discovering’ new particle-energy concepts in the form of ‘dark matter’ and ‘dark 

energy’.  

 

 It is unclear whether the current particle-quantum model has ever been shown to provide a ‘cause and 

effect’  description of sub-atomic reality. While possibly accepting its value as a means of calculation, it 

might be ask whether this fact has simply been exploited by ‘big science’ to justify the search parameters 

of its next expensive experiment. So while these models may be the best we have, it is unclear that these 

models help to truly reflect or provide an accurately description of what might be called quantum reality. 

 

 
 

But why should we, the general public, care about such concerns? 

 

From my own perspective, the future of humanity may ultimately depend on the ‘scientific worldview’ being built 

on solid foundations. In this respect, history shows us that the ‘worldview’ of the majority, i.e. mainstream opinion, 

http://www.mysearch.org.uk/website1/html/364.Concordance.html
http://www.mysearch.org.uk/website1/html/383.Dark%20Matter.html
http://www.mysearch.org.uk/website1/html/387.Dark%20Energy.html
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is invariably, if not always wrong or at the very least incomplete. As a consequence, it has also required the 

courage of possibly ‘unqualified’ individuals, i.e. the mavericks, dreamers, cranks and nuts, to challenge 

the accepted worldview. However, the 20
th

 century has seen a ‘paradigm shift’ away from the work of essentially 

independent scientists towards scientific research teams, funded by the large institutions of modern society. This is 

not necessarily a criticism, as this larger scale approach and field specialisation has brought about many benefits 

and should certainly not be judged in terms of a subliminal conspiracy theory. However, this is not to say that the 

development of ‘big science’ cannot cause problems, if aspects of its operation is giving more priority to the reality 

of its ongoing research funding than the reality of the scientific model being pursued. 

 

Note: Forbes has put the total cost of CERN project in the order of $13.25 billion to-date. CERN also employs 

some 2,400 full-time employees and 1,500 part-time employees; while hosting some 10,000 visiting 

scientists and engineers from 600+ universities representing 113 nations. As such, it qualifies as big 

‘influential’ science. 

 

However, the sort of money required to fund ‘big science’ in today’s world of economic recession does not come 

easy. Therefore, the many institutions of science, both applied and theoretical, are competing for limited pots of 

money. However, the justification for funding theoretical science, which may have no obvious payback to society, 

may have come to rely heavily the general perception and acceptance of a theoretical model, i.e. its brand image. 

For we might well ask: 

 

Who would fund a multi-billion dollar research program suspected of being founded on false assumptions and 

suspect theory? 

 

While, as repeatedly stated, this is not a thinly disguised attempt to forward a conspiracy theory involving ‘big 

science’, it is possibly naïve not to assume that the various institutions of ‘big science’ associated with 

governments, academia and commerce, do not spend a considerable amount of time, money and influence in 

promoting their own specific ‘worldview’ of science. In this respect, the larger institutions of theoretical science 

may effectively create a ‘cartel’ that is stifling the competition in terms of any alternative models, which in any 

other field of free-enterprise would probably be subject to investigation by a monopolies commission. Of course, 

the counter-argument is that theoretical science is simply reflecting a convergence of consensus within the 

scientific community towards a given theoretical model based on the available evidence. Either way, it might still 

be wise to remember the words of Albert Einstein:  

 

Concepts that have proven useful in ordering things  

easily achieve such an authority that we forget their 

 mundane origin and accept them as unalterable facts.  

Scientific progress is often stalled for a long time  

by such errors. 
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