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1.0 Introduction

The human race has reached the tipping point for sustained, balanced survival on planet Earth. This is due to a population explosion, which has caused the onset of the seventh mass extinction event. If uncontrolled, the current world population of 8.1 billion will increase exponentially to 10.0 billion by 2057. Human overpopulation will result in the mass destruction of the natural environment, rampant biota extinction, climate change and rapid sea level rise. Unless overpopulation is controlled and the environment is protected, there are dire consequences for the human race in the foreseeable future.

Throughout geological time, there have been seven documented mass extinction events on Earth. Six of these events occurred in the Phanerozoic eon. There were probably multiple mass extinctions in the Archean and Proterozoic eons, but before the Phanerozoic, there were no animals with hard body parts to leave a significant fossil record.

The Great Oxygenation Event, which occurred between 2.3 and 2.5 billion years ago, released a considerable amount of atmospheric oxygen through photosynthesis by cyanobacteria in an environment lacking oxidisable iron. The oxygen-diluted atmospheric carbon dioxide resulted in the extinction of most anaerobic bacteria, which were eventually replaced by aerobic organisms. The Ordovician-Silurian extinction event that killed off 57% of all genera is ranked as the second-largest of all extinctions. It occurred from 440 to 450 million years ago and was caused by a fall in atmospheric carbon dioxide levels, resulting in widespread glaciations.

The late Devonian extinction refers to several events between 359 and 372 million years ago. About 50% of all genera became extinct. Possible triggers include a nearby supernova explosion, a dramatically dropping atmospheric ozone level, a reduction in atmospheric carbon dioxide levels and magmatism related to volcanic activity. The Permian-Triassic extinction event, which happened about 251 million years ago, was the greatest such event recorded in palaeontology, with 95% of all marine species and 70% of all terrestrial organisms becoming extinct. The main cause was catastrophic volcanic activity in Siberia and China, which resulted in massive flood basalt eruptions.

Vast quantities of carbon dioxide were released. There are indications that a massive asteroid hit Antarctica at the end of the Palaeozoic era. Life on Earth recovered quickly after the Permian extinctions. The Triassic-Jurassic extinction event has been dated to 205 million years ago and resulted in the death of all archosaurs, synapsids, almost all amphibians and 34% of all marine life. The cause was probably massive volcanic eruptions resulting in the flood basalts of the Central Atlantic Magmatic Province.

Ash and gases such as carbon dioxide and sulphur dioxide would have been released into the atmosphere. The Cretaceous-Paleogene extinction event, which occurred 65 million years ago, is believed to be the result of three major causes: volcanism, marine regression and extraterrestrial impact. There was a mass extinction of 75% of plant and animal species on Earth, which included all non-avian dinosaurs, mammals, pterosaurs, birds, lizards, plants, plesiosaurs, fish, sharks, molluscs and many species of plankton.

At this time, a large asteroid about 10 km in diameter crashed into the Earth at the Yucatán Peninsula in southeastern Mexico. The seventh mass extinction event has just begun, with the cause being the explosive human population increase, which has now reached a total of 8.1 billion beings on Earth. Animals are becoming extinct at 100 to 1,000 times faster than the normal background extinction rate. The present rate of extinction may be up to 140,000 species per year. Significant environmental change is occurring, which will affect the climate and life on Earth.

Terrestrial and extraterrestrial activities have contributed to mass extinction events. The most common causes have been flood basalt eruptions, sea level falls, global warming and cooling, oceanic anoxic events, depleting dissolved oxygen and methane and hydrogen sulphide emissions from the seas. Extinction sources from outer space include impacting meteors and gamma-ray bursts. A future collision between Earth and a significant comet would be a calamitous event.

A number of lesser extinctions have occurred throughout the Earth’s history. These events, which occur periodically every 26 to 30 million years, can be attributed to volcanic activity and climate change, meteor impacts and ocean anoxia. Changing atmospheric carbon dioxide levels have had a significant effect on the climate.

Current global overpopulation has resulted in densely populated urban zones, separated from food sources. Any sudden climate change would drastically reduce food production, resulting in mass starvation on a global scale. Vast, concentrated communities also permit the rapid spread of genetically mutated diseases. The coronavirus pandemic has resulted in several million deaths and many millions of infections. Future genetically modified strains could be much more virulent, resulting in widespread mortality.

Globally, society is currently constrained by fragmentism, a lack of ethics and a loss of the true reason for human existence. This is compounded by political aimlessness, educational indifference and puerile media propaganda. For continued human survival, the facts of life are clear: a drastic reduction in the global population is required. Globalisation is necessary for rational sociological control, order and evolutionary progress.

Education needs to concentrate on advances in science, engineering, technology and genetics. Rapid advancement is required in human evolution to cope with future space travel. Life on Earth is finite and will be terminated by a cataclysmic event. Huge volcanic eruptions, collisions with extraterrestrial bodies, supernova explosions and gamma-ray bursts are possible. The Sun will incinerate Earth in about five billion years when it becomes a red giant. At that time, the outer planets in the Solar System will become inhabitable. Travelling out into the universe is essential for human survival.





2.0 Development of Science

Science is the basic catalyst for technological advancement. The three major branches of science are natural, social and formal. Classical science commenced with the ancient Greeks. The atom was first described by the Greek philosopher Democritus in 400 BC. Scientific progress flourished in Greek and Roman times and was followed by the Dark Ages between the 5th and 14th centuries. The renewal of learning in Europe began in the 12th century. Important scientific work commenced in the first half of the 14th century. This coincided with the Renaissance period, which extended from the 14th century to the 17th century.

A fundamental understanding of science is essential for comprehending the relevance of physics, chemistry and mathematics in human development. Physics has always been the most important branch of science for technological advancement. In the future, genetic engineering will play a key role in accelerated human evolution.


2.1 Origins of Modern Physics

Following the Dark Ages, the birth of modern physics in the Renaissance period resulted in accelerated scientific understanding and technological application. Key milestones have been the original work of Sir Isaac Newton, the development of thermodynamics and the recent innovative concepts of Albert Einstein.


2.1.1. Sir Isaac Newton (1643 to 1727)

Sir Isaac Newton is probably the greatest scientist in human history. His achievements included describing universal gravitation and the three laws of motion, elucidating the principles of conservation of momentum and angular momentum, and developing differential and integral calculus at the same time as Gottfried Leibniz.

The absolute theory of space and time was propounded by Isaac Newton. In this theory, space and time are real things, being containers of infinite extension or duration within which the whole succession of natural events in the world has a definite position. Things may be at rest or moving, and this is not simply a matter of their relations to other objects changing. Newtonian space is an emptiness in which events occur without being influenced by space. Such space is known as flat. Newtonian space on a cosmic scale goes on forever.

Newton’s three laws of motion are described below.


	An object continues in a state of rest or motion at a constant speed along a straight line unless acted upon by an external force. This law is sometimes called the law of inertia. Inertia is the natural tendency of an object to remain at rest or in motion at a constant speed along a straight line. The mass of an object is a quantitative measure of inertia.


	When an external force acts on an object of a given mass, the acceleration that results is directly proportional to the net force and has a magnitude that is inversely proportional to the mass. The direction of acceleration is the same as the direction of the net force.


	Whenever one body exerts a force on a second body, the second body exerts an opposite-directed force of equal magnitude on the first body (i.e., for every action, there is an equal but opposite reaction).




Newton’s law of gravitational attraction states that every particle in the universe exerts an attractive force on every other particle. A particle is a piece of matter small enough to be regarded as a mathematical point. The attractive force is proportional to the mass of each particle. The further apart the particles are, the smaller the force.

Newton’s law indicates that there is no unique standard of rest, which means it is not possible to determine whether two events that happened at different times occurred in the same position in space. The non-existence of absolute rest means that an event cannot be given an absolute position in space.

Newton believed in absolute time, meaning that the interval of time between two events could be accurately and unambiguously measured. Time was unrelated to space. Einstein later introduced the concept of relative time, which is related to the movement of matter in space. The two beliefs are not mutually exclusive but are interrelated, with qualifications.



2.1.2. Thermodynamics

Thermodynamics is a branch of physics that deals with heat, work and temperature. Sadi Carnot, who is known as the father of thermodynamics, published Reflections on the Motive Power of Fire in 1824. The term thermodynamics was introduced by James Joule in 1849 to describe the science of relations between heat and power. The object of focus is the system and the environment in the surroundings. A system and its surroundings can be separated by a diathermal wall, which permits the flow of heat, or an adiabatic wall, which is a perfect insulator.

In thermodynamics, there are four laws, which are defined below.


	The zeroth law of thermodynamics states that two systems individually in thermal equilibrium with a third system are in thermal equilibrium with each other. This law establishes temperature as the indicator of thermal equilibrium.


	The first law of thermodynamics is the conservation of energy principle applied to heat, work and the change in internal energy. The internal energy of a system changes from an initial value to a final value due to heat and work.


	The second law of thermodynamics is known as the heat flow statement. Heat flows spontaneously from a system at a higher temperature to a system at a lower temperature and does not spontaneously flow in the reverse direction. Entropy is a measure of the unavailable energy in a thermodynamic system and can be regarded as the amount of disorder in a system. Reversible processes do not change the total entropy of the universe, but irreversible processes increase the entropy of the universe. The second law of thermodynamics, stated in terms of entropy, is that the total entropy of the universe does not change when a reversible process occurs, but increases when an irreversible process occurs.


	The third law of thermodynamics states that it is not possible to lower the temperature of any system to absolute zero in a finite number of steps.




The second law of thermodynamics is not consistent with universal trends. If correct, all matter within the universe would become tired and die. This does not occur because of events such as the Big Bang and collisions between supermassive black holes, which rejuvenate matter.



2.1.3. Albert Einstein (1879 to 1955)

Albert Einstein is known as the father of modern physics. He introduced the special theory of relativity in 1905. The theory is designated “special” because it applies the principle of relativity only to frames in uniform relative motion. In this theory, an event is a physical occurrence at a specific place and time. A reference frame is a set of three-dimensional points and a clock. An inertial reference frame is one in which Newton’s law of inertia is valid. Rotating and accelerating reference frames are not inertial reference frames. Einstein’s theory of relativity is based on two fundamental assumptions.


	The Principle of Relativity. The laws of physics are the same in all inertial reference frames.


	The Constancy of the Speed of Light. The speed of light in a vacuum, measured in any inertial reference frame, has the same value of c (3.00 x 108 m/sec) irrespective of how fast the source of light and the observer are moving relative to each other.




Because all the laws of physics are the same for all inertial reference frames, there is no experiment that distinguishes between an inertial frame that is at rest and one that is moving at a constant velocity. Since there is no preferred inertial system, it is impossible to detect absolute motion. The term absolute velocity is therefore meaningless. Einstein postulated that only relative velocity between objects (not their absolute velocities) can be measured and is physically meaningful. Relative time is therefore related to the differential velocities between two comparative objects.

Einstein’s second postulate obviates the need for an ether and states that light always moves at speed c (3.00 x 108 m/sec) with respect to any inertial observer. Although defying logic, this property of light has been experimentally verified many times. It can be concluded that at light speed, relative time slows down to a measurement of zero.

The classical concepts of time, length, momentum, kinetic energy and the addition of velocities developed by Newton and other scientists are limited to speeds well below the speed of light. Relativistic concepts apply to and are consistent at all speeds from zero to light speed when the concept of relative time changes. At super light speed, relative time appears to go backwards.

Special relativity has some interesting consequences. The distance between two points and the time interval between two events are dependent on the reference frame in which they are measured. Absolute length and absolute time cannot occur in relativity. Events at different locations that occur simultaneously in one reference frame are not simultaneous in another frame moving uniformly past the first. Results from this theory include length contraction, time dilation and the relativity of simultaneity.

Newtonian mechanics relate to absolute or universal time, in which the duration of the time interval between events remains the same on the universal time number line, which extends from minus infinity to plus infinity. Einstein discounted the assumption of simultaneity by accepting that a time interval measurement is dependent on the reference frame in which the measurement is made. This excludes the universe as a preferred frame of reference. The time concepts of Newton and Einstein are not mutually exclusive. Newtonian time includes the past, present and future, extending from minus infinity in the past to plus infinity in the future.

Within this framework, Einstein selected frames of reference for travelling objects. He abandoned the assumption of simultaneity, accepting rather that a relative time interval measurement is dependent on the reference frame in which the measurement is made. Because there is no preferred inertial frame of reference, there is no correct answer for time events viewed from two reference frames. Relative time does not impact absolute or universal time, which is a constant process from the past to the future, dependent on the ongoing movement of matter in space.

The two postulates of special relativity demonstrate the interchangeability of matter and energy in Einstein’s mass-energy equivalence formula E = mc2, where energy is equal to mass times the speed of light squared.

Einstein stated that nothing may travel faster than the speed of light. Due to the equivalence of energy and mass, the energy that an object has through its movement will add to its mass, making it harder to increase its speed. At 10% of the speed of light, an object’s mass is 0.5% more than normal, but at 90% of light speed, it would be greater than twice its normal mass.

As an object approaches the speed of light, its mass increases rapidly, and it can never reach light speed because by then it would have infinite mass and would have needed an infinite amount of energy to get there. Only light or other such waves with no mass can travel at light speed. This indicates that the speed of light is a barrier that requires a particle-to-wave transformation for travel at such speed.

Einstein introduced relativistic spacetime, where time cannot be separated from the three spatial dimensions, because the rate at which relative time passes depends on an object’s velocity relative to the speed of light and also on the strength of intense gravitational fields, which have a slowing effect on such time.

In 1916, Einstein published the general theory of relativity. This theory unifies special relativity and Newton’s law of gravitational attraction. Gravity is considered to be a property of the geometry of space and time. The curvature of spacetime is directly related to the mass-energy and linear momentum of whatever matter and radiation are present. General relativity is a metric theory of gravitation in which Einstein’s field equations describe the relation between the geometry of four-dimensional spacetime and the energy-momentum contained in that spacetime.

General relativity also predicts the existence of gravitational waves, which are fluctuations in the curvature of spacetime, propagated as waves, travelling outward from moving objects. Energy carried by these waves is known as gravitational radiation. Gravitational waves do not actually exist because the matter does not emit gravitational particles. Cosmic shock waves which are not gravitational waves are formed when collisions occur between very large astral bodies and are transmitted through space.

Following the publication of the theory of general relativity, Einstein made many unsuccessful attempts to unify gravity with electromagnetism for a unified field theory. The search for a unifying theory was halted by the discovery of weak and strong nuclear forces and by the acceptance of quantum mechanics.

The theory of everything in modern physics attempts to explain and combine all known physical phenomena. To date, theories of quantum mechanics and general relativity have not been combined. In a theory of everything, gravity, electromagnetism, and weak and strong nuclear forces would be unified.

The grand unified theory predicts that at extremely high energies, the electromagnetic, weak, and strong nuclear forces are fused into a single unified field. In the theory of everything, gravity is merged into the three other gauge symmetries.







3.0 Rationalisation of Modern Science

The future survival of the human race is dependent on rational, accelerated, scientific and technological advancement. At present, a number of scientific concepts are illogical, resulting in confusion and irrational conclusions. A return to proper philosophical reasoning and logical scientific progress is required to sustain human life for travel into the wider universe.

Matter, space, time and quantum mechanics are critical concepts that are prerequisites for future scientific advancements.


3.1. Matter

Matter is defined as the substance or substances of which physical objects are composed. Within the universe, there is visible matter in the form of stars, galaxies, dust clouds, planets, asteroids and other bodies, as well as dark matter, which does not reflect light because it is so dense. Black holes, which are a type of dark matter, are not visible, but their presence can be established by their anomalous gravitational influence on adjacent astral bodies.

A black hole is an object in which the gravitational field is so strong that its escape velocity is greater than the speed of light. Such objects form when massive stars explode. The outer layers are blasted into space, and the inner layers implode to form black holes. Black holes accrete by gravitationally attracting adjacent matter. A large black hole can absorb an approaching smaller black hole.

Continued accretion results in the formation of mega black holes, which have absorbed surrounding matter. When two mega black holes gravitationally interact, they hurtle towards each other at increasing velocities. The resulting collision produces a Big Bang-type explosion with the release of a vast quantity of matter and energy.

Black hole matter is the densest possible state of matter in which all subatomic particles are coalesced. The collision of two mega black holes and the subsequent Big Bang-type explosion overcame the dilemma of the second law of thermodynamics. Such events rejuvenate universal matter, preventing it from becoming tired.

Extreme gravitational attraction within a black hole defies the uncertainty principle of quantum mechanics, which states that it is not possible to precisely measure the position and momentum of a particle. In a black hole, gravity fixes the location and momentum of each particle for precise measurement.

Mass is the amount of matter in a body. A body’s resistance to acceleration or its inertia is measured by its mass. Inertia is the tendency of an object to remain at rest or in motion at a constant speed along a straight line. The mass of an object is a measure of its inertia.

Matter and energy are interchangeable as shown in Albert Einstein’s equation, E = mc2 (energy is equal to mass times the speed of light squared). The principle of conservation of matter and energy states that matter and energy cannot be created or destroyed but can be converted from one form to another. This means that all the matter and energy in the universe have always existed and will continue to exist indefinitely into the future. Matter is rejuvenated by Big Bang-type events.

Einstein showed that the total energy (E) of a moving object is related to its mass and speed by the following formula:

[image: The relativistic energy equation, showing E equals m times c squared, divided by the square root of 1 minus v squared over c squared.]

When an object is at rest (v=0), the total energy, which is known as rest energy, is:

[image: Formula E is equal to mc square.]

The rest energy is the energy equivalent of the mass of an object at rest. The law of conservation of mass-energy states that the sum of the mass-energy of a system of particles before interaction equals the sum of the mass-energy of the system after interaction. Therefore, the total amount of mass-energy in the universe remains the same irrespective of the type of interaction event. The distribution of matter and energy throughout the universe remains the same, even though local concentrations occur due to black hole accretion. Big Bang explosions scatter the black hole matter with considerable energy release.

The atom is the basic unit of matter. The classical description of an atom is a central nucleus consisting of positively charged protons and neutral neutrons surrounded by shells of electrons with a negative charge, geometrically similar to the Sun and planets in the Solar System.

The idea that all matter consists of elementary atoms differing in mass and chemical properties has been successful in explaining the many properties of matter. The periodic table was developed by the Russian chemist Dmitri Mendeleev on the basis that certain groups of elements exhibit similar chemical properties. There are eight groups with a total of 118 elements. For each element, the atomic number, atomic mass and configuration of outermost electrons are given. The variety of physical and chemical properties of the elements is explained in terms of rules governing the three components, namely electrons, protons and neutrons.

Since 1945, many new particles have been discovered in experiments involving high-energy collisions between particles. The resultant particles are generally unstable, with very short half-lives. More than 400 temporary, unstable particles have been discovered. More recently, physicists have established that all particles, except for electrons, photons and a few related particles, comprise smaller particles called quarks. Protons and neutrons, collectively known as nucleons, consist of quarks.

Electrons and quarks are currently regarded as elementary particles. There are two types of quarks known as up and down quarks. The proton is considered to comprise two up quarks and one down quark, while the neutron is composed of two down quarks and one up quark. Each down quark has an allotted charge of 1/3 of the charge of an electron, and each up quark has an allotted charge of 2/3 of the charge of a proton. These charges explain the observed charges of protons and neutrons. Triplets of quarks are confined within composite particles like protons and neutrons.

Particles are subjected to four fundamental forces, which, in order of decreasing strength, are strong, electromagnetic, weak and gravitational forces. The strong force binds quarks tightly together to form protons, neutrons and other hadrons. The electromagnetic force binds electrons and protons within atoms and molecules and is about 10-2 times weaker than the strong force. The weak force, which causes the beta decay of nuclei and the decay of heavier quarks and leptons, has a strength of about 10-6 times that of the strong force. The gravitational force is a long-range force that has a strength of about 10-43 times that of the strong force. A future unified theory will quantify all forces in terms of a single force.

Strong force is mediated by particles called gluons. Electromagnetic force is carried by photons, which are the quanta of the electromagnetic field. Weak force is mediated by particles called W± and Z0 bosons, and gravitational force is expressed by quanta of the gravitational field, termed gravitons. Field quanta, like photons and gluons, are collectively known as bosons, whereas entities considered to be particles, such as electrons and quarks, are known as fermions.

Antimatter is matter made of particles (antiparticles) with the identical mass and spin as those of ordinary matter, but with opposite charge. The positron, discovered by Carl Anderson in 1932, is the electron’s antiparticle. Under proper conditions, an electron and a positron can annihilate each other to produce two gamma-ray photons. Antiprotons and antineutrons were produced in 1955 by Emilio Segrè and Owen Chamberlain using a particle accelerator at the University of California.

Every particle has an antiparticle of equal mass and spin, of equal and opposite charge, magnetic moment and strangeness. The exceptions are the neutral photon, pion and eta, each of which is its own antiparticle. Particles and antiparticles annihilate each other. That the matter seen today comprises quarks indicates
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