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  Preface


  The desire to seek answers to the really big questions is not restricted to Philosophers, Scientists, Poets, or Dreamers.  The prospect of never answering many of these questions does not detract from the joy of the journey while researching the possibilities.  In Rules for Eternity, we are not searching for, or offering, ultimate answers.  The aim is to identify a common thread running through all aspects of the natural Universe, and to reflect on how this knowledge might have practical application to human civilization.


  Science and Philosophy record Humanity’s imaginative interaction with its environment in the broadest terms.  As history is written, our ideas and beliefs are subject to revision and verification.  Wherever we happen to be sitting on the evolutionary time-line, we are always at the boundary between the known and the unknown.  The future provides increasingly fertile ground for theoretical physicists to explore, but the demands they place on engineering for proof are becoming prohibitive.  Eventually Science will reach the limits of verification at both the subatomic and outer cosmic level, where none of the competing theories can be deemed more acceptable than the rest.


  The last several hundred years have presented the perfect environment for individuals of astounding intellect to create watershed moments in science.  There was a time when the Law-of-Gravity could be postulated because of an apple that fell on the head of a great mathematician.  It now seems as though the 'easy' science has been done.  To take our understanding to the next level requires an incredible investment in time, money, manpower, and cooperation.  A perfect example of this is the Large Hadron Collider, which has so far yielded intriguing extensions to what was previously a simple concept involving gravitational-attraction between bodies with mass.


  Rules for Eternity attempts to marry the science of the day with the unanswerable questions.  Without wishing to spoil the plot, this book hopes to provide a convincing argument for what is stated on the front cover – "There is no beginning; There is no end".  This presents a daunting challenge given our predisposition to think in terms of beginnings and endings, even when musing about Eternity.




  Introduction


  Every aspect of our existence is controlled by Rules or Laws.  Some of these Rules can be broken, with varying degrees of consequence.  Invariably, these transient Rules are man-made.  They can relate to a Continent, a State, or even attempt to define the minute constraints on where we might walk, sit, or smoke.


  There are other Rules that must be obeyed without question, and there is not an opportunity to manoeuvre outside their restrictions, no matter how serious the intent.  These unbreakable or Immutable Rules come from a higher authority, and are very much the focus of this book.


  Many grey areas exist due to incomplete knowledge and understanding of the immutable rules.  Identifying the exact scope of these rules will have a profound influence on the future directions available to Science.  In the past, science-fiction writers have done a wonderful job of forecasting many advances in many fields of endeavour.  Perhaps there is no better example than Arthur C. Clarke, who first defined the Geostationary-Orbit, and clearly saw the place it would have in our technological future ( ref: Geostationary Orbit ).


  But, in some cases, these same writers may possibly have done a disservice in creating a bar that might be too high to reach.  There is a growing expectation that, given enough time, humans can do anything.  While that attitude is to be admired, is it realistic?  The purpose to this exploration of the Rules is hopefully to provide a reality-check on what is achievable, and what is pure fiction.


  A requirement for seeing into the future is a solid understanding of the current rapidly expanding knowledge-base.  It would be an utterly false expectation if we imagined we would ever be allowed or enabled to see the whole picture.  Our entire world is but a pixel on the postage-stamp applied to an infinite universe.  If we managed to eventually blow planet Earth back to a chaos of atoms and molecules, the effect would be less than a leaf-shake in the forest of our nearest galactic neighbours.


  To examine the Rules to their fullest extent will require extrapolation way beyond our observable world.  Once outside the observable event-horizon, we are squarely in the realms of Philosophy.  In this book, we do go there, and make no pretence otherwise.




  

    

  


  1.  Endless Constraints on Existence


  


  As humans, every microsecond of our existence is governed by rules.  At the lighter end of the spectrum, we create many of these rules ourselves, supposedly for the purpose of aiding the smooth running of society.  At the other end of the spectrum sits a multitude of rules where we have no influence whatsoever.  We are purely observers in this space, and one never-ending objective is to try to define the function and purpose for the rules of Nature.  The intent of this book is to examine, perhaps philosophically, the way the natural rules interact with each other and ourselves.


  In the broadest sense, Rules are either a description of, or a prescription for behaviour.   As the Laws of Nature cannot be altered, scientific endeavour is confined solely to observing the results of the application of these laws, and devising endless experiments to test various hypotheses and models in an attempt to refine our understanding of the rules.  In the case of man-made rules, they are meant to provide guidance for some desired behaviour.  For these, there is often a voluminous written-record in the form of statutes and regulations.  Rules-of-Nature are not available for reference in some earthbound library, and it is exceedingly difficult to imagine where the rules might actually reside.  Although this presents a daunting challenge, there is something quite useful that does arise from exploring the thought.  Much of the quest for mankind involves an investigation to discover origins.  We have landed in a small slice of an infinite timeline.  The 'origin of everything' occurred well outside anything that the human mind might imagine.  Similarly, it is impossible to wrap the 'end of everything' in a way that has even a remote connection with our reality.


  Much of the current human generation is immersed in the fruits of technology to an unprecedented extent.  This can lead to a dangerous situation where we become collectively cocky about our place in the scheme of things.  Because of the wonders technology has delivered thus far, we might be harbouring a belief that we could have complete control of our own destiny.  However, it would be a fundamental mistake to ascribe to humans the power reserved for the gods.  It is an interesting exercise to investigate how there will always be external constraints on human civilization.  There is a need to ensure that we continue to play within the goalposts, and avoid spending fruitless effort in trying to change their location.  This cockiness seems to be translating to a disrespect for our planet and a blasé attitude towards our long-term survival.  It is hoped this book can bring some realistic perspective regarding our role in the giant scenario of life.


  Firstly, a brief diversion into the history of man-made or transient rules, and a suggestion as to why these have become so prolific in modern society.  Sometime over the last several million years, mankind developed the characteristics that set us apart from our near-relatives in the animal world.  During the early stages in the evolution of man, virtually all rules were provided and controlled by Nature.  As our civilizations advanced, the need arose for a more complex set of rules to accommodate the increasing stresses and demands of society.  Prior to this, our ancestors were driven purely by natural rules or instinct.  These natural rules were closely related to survival – the necessity to eat and drink; the drive to find a partner and procreate; the honing of skills required to kill anything that was trying to kill them.


  A human in isolation would be driven purely by instinct.  As he starts to form part of a larger collective, a set of rules develops that defines an appropriate moral code for the group.  Often, any disregard for moral-rules is classified as a Sin.  In many cases, the rules of morality are just a detailed version of what we consider to be instinct.  However, quite different moral codes can exist for different societies or tribes, even within the same animal species.  For most human societies, killing of one's own species is not considered acceptable.  In the animal kingdom, this behaviour might sometimes be not only acceptable practice, but may be an essential part of the life-cycle for that species.  There is no moral code among animals, only survival instincts, although the distinction between the two is not always clear-cut.  To illustrate this point, there are many reported cases where conditions that threaten survival can turn animals into killers of their own species ( ref: Animal Infanticide ).


  Ancient Egyptian and Greek civilizations were no strangers to rules.  Both maintained a basic set of man-made rules, all created by the RULERS – the clue is in their title.  However, there was a twist.  Fearing man-made rules may not have sufficient authority to impress the masses, many of the rules were packaged as dictates from the gods.  This had the added benefit that no particular ruler would need to take responsibility for any rule that might have had negative consequences.  Even though there was a lack of hard evidence for the existence of gods, it seemed justifiable to allow for the possibility as good insurance.  The gods of the day were not just about making rules on how society should run.  They also provided a convenient explanation for the many things that were not understood.  This practice continues today where we tend to explain the unknown as work of the gods ( ref: God of the Gaps ).


  The basic tenet behind the creation of man-made rules was the assumption that they were essential to ensure the smooth functioning of society.  That assumption is, in all likelihood, a valid one.  In ancient times, there was little understanding of the natural rules that were already in place, guiding every step to maintain the health of the planet and to seek the best long-term outcomes for its inhabitants.  In modern times, an important attempt to formally explain this process has been the Gaia Principle ( ref: The Gaia Hypothesis ).  More and more we are discovering a need for global agreement, and rules, to ensure that collective human behaviour does not disrupt our planet's equilibrium.  Currently, the obvious example is out-of-cycle warming of the Earth, caused by human population growth and industrialization.


  The number of rules of society, or transient rules, has grown out of all proportion in modern times.  The assumption is that every step must be controlled by bureaucratic processes.  This dictum applies equally to all forms of government, from dictatorships to the most well-intentioned democracies.  Almost invariably, these man-made rules become corrupted by alternative agendas, and develop a slant to sustaining those who make the rules, rather than seeking an ultimate benefit for society.  One could be forgiven for making the cynical observation that there might always be in place a clearly defined set-of-rules solely to accommodate the whims of the ruling classes.  That said, many of these rules are quite essential for the smooth running of society.


  There are examples from history where the rules of man run into conflict with the natural laws.  The Mayans and Incas developed extremely rich cultures, even though their civilizations were relatively short-lived.  Study of cause-and-effect was in its infancy, and some interpretations suffered high error-rates.  Natural laws usually provide an opportunity for graceful retirement from the population for the old and weak.  Much has been written on the practice of offering as sacrifice the young and productive to placate the gods, and this would appear to run counter to the long-term-benefit of a civilization.  Perhaps this misguided attempt at formulating rules played some part in the ultimate decline of these ancient civilizations.


  Societies are formed around common beliefs, desires, and objectives.  These societies gain strength from rules that are both consistent and cohesive.  If rules are to be accepted and obeyed without undue enforcement, there must also be a clear benefit to society as a whole.  As societies change and grow so do the associated rules.  There appears to be a strong correlation between the number of transient or man-made rules, the size of a population, and the ability of that population to communicate.  The more we communicate, the more we generate rules.  All man-made rules that govern society are experimental, and subject to change over time.


  Our species on planet Earth is pushing the bounds on every front as to what the laws of Nature will allow.  Any belief that humans now have total control of all factors governing our civilization, is really misguided and incredibly arrogant.  Take the natural controls on population as an example.  In nature, virtually all animal populations are regulated by the available resources and prevailing conditions.  Thanks to Industrialization, Technology, and the sheer weight of numbers, mankind has reversed the situation.  Humans are now consuming resources at an unsustainable level, rather than treating resources as a limitation on population growth.  There are many natural forces that impose restrictions on population.  The decision on where humans could live, and how many could populate a given space, seemed to be one of free-choice.  There is a general formula or rule that seems to apply to all life at a high level, both for plant and animal species.  Natural mechanisms kick in when population trends are not in the best interests of the planet as a whole.  Again, with reference to the Gaia Hypothesis, we are now bending those rules to the limit.


  Despite our best efforts, it is very unlikely that these controls can be manipulated to fully satisfy the human inhabitants of Earth.  Before we had any influence at all, we were at the mercy of plague and famine.  These were large-scale demonstrations of the natural forces designed to limit population growth.  Like beavers, we have the ability to terraform our environment and alter the delicate balance to the detriment of other lifeforms.  It would seem we have the power of life or death over all life on Earth, except our own.  It's quite possible the dominant species in the dinosaur-age developed a similar sense of superiority and arrogance at a time when they ruled the world and their survival seemed assured.  Given the limited resources of our planet, we must look very carefully at the management of these resources.  In ancient societies, our ancestors tended to live comfortably within the bounds of sustainability.


  Many cultures saw a serious purpose in making things better for following generations.  Viewed with the benefit of what we now know, some attempts to improve ancient civilizations may seem misguided.  But the intent was there, nonetheless.  There was no hint that mankind was actually quite insignificant on a Cosmic-scale.  However, there is one thing that human civilizations of old agreed upon – they were being driven by external forces, the complexity of which was beyond comprehension.  Invariably, as noted earlier, the gods were given all responsibility for the unexplained and the inexplicable.


  Looking back a few centuries, there was a common belief that not much existed outside the view from the naked-eye.  The stars in the sky were just specks on a canvas; they weren't seen as replications of our own Solar System or Galaxy.  Because the conception was relatively self-contained, there was an innate respect for life and the delicate balance of things that control it.  Perhaps as a result of a dramatically expanded understanding of the Cosmos over the last few decades, it may seem that our actions have no consequences or significance in the bigger picture.  While that's absolutely true, we should not lose sight of the fact that the whole purpose to life is to make things better for the people who are living it, or have the potential to live it.


  The above discussion relates to man-made rules.  However, these rules pale into insignificance when compared with the far greater number of rules over which we have no control – the rules that govern our existence, the Rules-of-Nature.  In defining transient rules, we have a reasonable degree of flexibility.  We have no influence whatsoever on the rules-of-nature.  In this space, we are mere observers with quite limited degrees of freedom.  Although we have no influence on the rules themselves, we can seemingly affect the outcome from the application of some of those rules by altering the situations to which the rules could apply.


  Rules-of-nature are not experimental – they have been put in place to take account of all possible future contingencies.  They are immutable.  And that is an extremely important distinction between man-made rules and the rules-of-nature.  From our vantage point in the cosmos, we can view the historical record back almost to the time when our Universe began.  On examination of the record over that time, there is absolutely no evidence to show that any of the laws-of-physics have changed a single skerrick.  Our model to explain observations of the big picture relies heavily on extrapolating physics from our everyday experience.  One thing scientific investigation has established so far is that there is an incredibly complex and mathematically beautiful interconnection between all fundamental components of the physical world.  The ultimate goal for science is to find a unifying theory that ties together seemingly unrelated elements.  There are no guarantees that such a theory exists at all.  We are driven in this direction by the success in the past at finding unexpected relationships between seemingly unrelated physical quantities.


  Perhaps there is no better illustration of this than the ubiquitous equation E = mc2.  A couple of centuries ago, who could possibly have imagined that energy might be
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