Order and Fine Tuning in the Universe
See the study Creation-Intelligent Design-How the Universe Began
God Created the Earth and the Order in the Universe
D&C 88:41-48: “He comprehendeth all things, and all things are before him, and all things are round about him; and he is above all things, and in all things, and is through all things, and is round about all things; and all things are by him, and of him, even God, forever and ever. And again, verily I say unto you, he hath given a law unto all things, by which they move in their times and their seasons.
43-44 “And their courses are fixed, even the courses of the heavens and the earth, which comprehend the earth and all the planets. And they give light to each other in their times and in their seasons, in their minutes, in their hours, in their days, in their weeks, in their months, in their years—all these are one year with God, but not with man.

45-46 “The earth rolls upon her wings, and the sun giveth his light by day, and the moon giveth her light by night, and the stars also give their light, as they roll upon their wings in their glory, in the midst of the power of God. Unto what shall I liken these kingdoms, that ye may understand?

47-48 “Behold, all these are kingdoms, and any man who hath seen any or the least of these hath seen God moving in his majesty and power. I say unto you, he hath seen him; nevertheless, he who came unto his own was not comprehended.”

D&C 121:30-31: “And also, if there be bounds set to the heavens or to the seas, or to the dry land, or to the sun, moon, or stars—All the times of their revolutions, all the appointed days, months, and years, and all the days of their days, months, and years, and all their glories, laws, and set times, shall be revealed in the days of the dispensation of the fulness of times.”

The Prophet Joseph Smith taught:

“God has made certain decrees which are fixed and immovable: for instance, God set the sun, the moon, and the stars in the heavens, and gave them their laws, conditions and bounds, which they cannot pass, except by His commandments; they all move in perfect harmony in their sphere and order, and are as lights, wonders and signs unto us. The sea also has its bounds which it cannot pass. God has set many signs on the earth, as well as in the heavens; for instance, the oak of the forest, the fruit of the tree, the herb of the field, all bear a sign that seed hath been planted there; for it is a decree of the Lord that every tree, plant, and herb bearing seed should bring forth of its kind, and cannot come forth after any other law or principle.” (Teachings, pp. 197–98.)

Elder Russell M Nelson said:
“I testify that the earth and all life upon it are of divine origin. The Creation did not happen by chance. It did not come ex nihilo (out of nothing). And human minds and hands able to build buildings or create computers are not accidental. It is God who made us and not we ourselves. We are His people! The Creation itself testifies of a Creator. We cannot disregard the divine in the Creation. Without our grateful awareness of God’s hand in the Creation, we would be just as oblivious to our provider as are goldfish swimming in a bowl.”
Elder Howard W. Hunter spoke about ‘a regulating hand in an orderly universe.’ 

“There is an exactness of order in the Universe of which we become conscious. The days come and the nights follow. The tides rise and fall with regularity, the recurring lunar cycle of the moon is exact; the seasons come and go in the sequence of nature. The stars in the sky follow exact repeated orders; the planets and their satellites perform precisely in relation to their suns. The biologist sees the wonders and the beauty of plant and animal life, and the chemist discovers the mysteries of the elements of the earth; but with or without scientific training, every person becomes aware of a vast universe in which there is intricate exactness in all nature. 

When we observe the phenomena of the heavens and the earth, we can only come to one conclusion: these are the effects of some great cause. There must be a guiding hand to regulate the universe in its precise order. Are we not compelled to admit the admit the reality of a Supreme Being? Millions of people in the world have this deep and abiding conviction. Gen Conf  April 1970 “The reality of God”
Articles

‘The Earth...its Size is Perfect’
From https://www.everystudent.com/features/is-there-a-god.html  By Marilyn Adamson

The Right Atmosphere: “The Earth's size and corresponding gravity holds a thin layer of mostly nitrogen and oxygen gases, only extending about 50 miles above the Earth's surface. If Earth were smaller, an atmosphere would be impossible, like the planet Mercury. If Earth were larger, its atmosphere would contain free hydrogen, like Jupiter. Earth is the only known planet equipped with an atmosphere of the right mixture of gases to sustain plant, animal and human life.”
“The Earth is located the Right Distance from the Sun. Picture a typical front door of a house. If the Sun were at the top of the door frame, the Earth would be like a small coin sitting on the bottom door frame.” The Earth remains this perfect distance from the sun while it rotates around the sun at a speed of nearly 67,000 mph. It is also rotating on its axis, allowing the entire surface of the Earth to be properly warmed and cooled every day.”
“Consider the temperature swings we encounter, roughly -30 degrees to +120 degrees. If the Earth were any further away from the sun, we would all freeze. Any closer and we would burn up. Even a fractional variance in the Earth's position to the sun would make life on Earth impossible.”
“And our Moon is the perfect size and distance from the Earth for its gravitational pull. The Moon creates important ocean tides and movement so ocean waters do not stagnate, and yet our massive oceans are restrained from spilling over across the continents.”
“Water...colorless, odorless and without taste, and yet no living thing can survive without it. Plants, animals and human beings consist mostly of water (about two-thirds of the human body is water). 

Why the characteristics of water are uniquely suited to life:

It has wide margin between its boiling point and freezing point. Water allows us to live in an environment of fluctuating temperature changes, while keeping our bodies a steady 98.6 degrees.

Water is a universal solvent allowing various chemicals, minerals and nutrients to easily dissolve and be carried throughout our bodies and into the smallest blood vessels.

Water is also chemically neutral. Without affecting the makeup of the substances it carries, water enables food, medicines and minerals to be absorbed and used by the body.

Water has a unique surface tension. Water in plants can therefore flow upward against gravity, bringing life-giving water and nutrients to the top of even the tallest trees.

Water freezes from the top down and floats, so fish can live in the winter.

Ninety-seven percent of the Earth's water is in the oceans. But on our Earth, there is a system which removes salt from the water and then distributes that water throughout the globe. Evaporation takes the ocean waters, leaving the salt, and forms clouds which are easily moved by the wind to disperse water over the land, for vegetation, animals and people. It is a system of purification and supply that sustains life on this planet, a system of recycled and reused water.”
The Universe Operates by Uniform Laws of Nature. Why does it?

“All of the sciences--molecular biology, chemistry, physics, astronomy, etc.--hinge on the consistent laws of nature.

Dr. Emily Baldwin commented, "One of the most important numbers in physics, the proton-electron mass ratio, is the same in a galaxy six billion light years away as it is here on Earth…"

How is it that we can identify laws of nature that never change? Why is the universe so orderly, so reliable?

"The greatest scientists have been struck by how strange this is. There is no logical necessity for a universe that obeys rules, let alone one that abides by the rules of mathematics. This astonishment springs from the recognition that the universe doesn't have to behave this way. It is easy to imagine a universe in which conditions change unpredictably from instant to instant, or even a universe in which things pop in and out of existence."

Physicist Paul C. Davies, comments, "…to be a scientist, you had to have faith that the universe is governed by dependable, immutable, absolute, universal, mathematical laws…”

All of our ability to discover, solve problems, create is made possible by the orderly laws of the universe that never change and can be measured with precision.

Richard Feynman, a Nobel Prize winner for quantum electrodynamics, said, "Why nature is mathematical is a mystery...The fact that there are rules at all is a kind of miracle." END
Fine-Tuning of the Universe (1)
The Fine-Tuning of the Universe
Taken from https://www.discovery.org/a/sixfold-evidence-for-intelligent-design/
“The term “Big Bang” conjures images of an explosion, and usually when we think of an explosion, we imagine a highly chaotic, stochastic event that destroys any order that is present rather than creating or preserving order. The Big Bang was not that kind of an “explosion.” It’s much better understood as a “finely tuned expansion event,” where all the matter and energy in the universe were expanding from an unimaginably high energy state. However, matching that energy was control and guidance through natural laws that were designed to produce a habitable universe, a home for life.

Consider some of the finely tuned factors that make our universe possible:

If the strong nuclear force were slightly more powerful, then there would be no hydrogen, an essential element of life. If it was slightly weaker, then hydrogen would be the only element in existence.

If the weak nuclear force were slightly different, then either there would not be enough helium to generate heavy elements in stars, or stars would burn out too quickly and supernova explosions could not scatter heavy elements across the universe.

If the electromagnetic force were slightly stronger or weaker, atomic bonds, and thus complex molecules, could not form.

If the value of the gravitational constant were slightly larger, one consequence would be that stars would become too hot and burn out too quickly. If it were smaller, stars would never burn at all and heavy elements would not be produced.

The finely tuned laws and constants of the universe are an example of specified complexity in nature. They are complex in that their values and settings are highly unlikely. They are specified in that they match the specific requirements needed for life.

As Nobel laureate in physics Charles Townes stated:

“Intelligent design, as one sees it from a scientific point of view, seems to be quite real. This is a very special universe: it’s remarkable that it came out just this way. If the laws of physics weren’t just the way they are, we couldn’t be here at all. The sun couldn’t be there, the laws of gravity and nuclear laws and magnetic theory, quantum mechanics, and so on have to be just the way they are for us to be here.
See  https://www.youtube.com/watch?v=EE76nwimuT0
Fine-Tuning of the Universe (2)
The following is taken from https://biologos.org/common-questions/what-do-fine-tuning-and-the-multiverse-say-about-god/
“Fine-tuning refers to the surprising precision of nature’s physical constants and the early  conditions of the universe. To explain how a habitable planet like Earth could even exist, these fundamental constants have to be set to just the right values (like tuning a dial to find just the right radio station). If the universe had physical constants with even slightly different values, the universe simply could not support life: it would expand too quickly, or never form carbon atoms, or never make complex molecules like DNA.

Fine-tuning refers to “just right” properties

Our universe has several properties that are set to precise values, and slight changes to those values would prevent life as we know it. 
Three Examples.

1: The Strength of Gravity

“When the Big Bang occurred billions of years ago, the matter in the universe was uniformly distributed. There were no stars, planets or galaxies—just particles floating about in the dark void of space. As the universe expanded outwards from the Big Bang, gravity pulled ever-so-gently on the matter, gathering it into clumps that eventually became stars and galaxies. But gravity had to have just the right force—if it was a bit stronger, it would have pulled all the atoms together into one big ball. The Big Bang—and our prospects—would have ended quickly in a Big Crunch. And if gravity was a bit weaker, the expanding universe would have distributed the atoms so widely that they would never have been gathered into stars and galaxies.

The strength of gravity has to be exactly right for stars to form. But what do we mean by “exactly”? Well, it turns out that if we change gravity by even a tiny fraction of a percent—enough so that you would be, say, one billionth of a gram heavier or lighter—the universe becomes so different that there are no stars, galaxies, or planets. And with no planets, there would be no life. Change the value slightly, and the universe moves along a very different path. And remarkably, every one of these different paths leads to a universe without life in it. Our universe is friendly to life, but only because the past 13.8 billion years have unfolded in a particular way that led to a habitable planet with liquid water and rich chemistry.

2: The Formation of Carbon

Carbon is the element upon which all known life is based. Carbon atoms form in the cores of stars by fusion reactions. In these reactions, three helium atoms collide and fuse together to make a carbon atom. However, in order for that fusion reaction to work, the energy levels must match up in just the right way, or the three helium atoms would bounce off of each other before they could fuse.

To create this unusual match-up of energies, two physical forces (the strong and electromagnetic forces) must cooperate in just the right way. The slightest change to either the strong or electromagnetic forces would alter the energy levels, resulting in greatly reduced production of carbon. The values are tuned so that carbon is produced efficiently, leading to abundant amounts of an element we need for life.
3: The Stability of DNA

Every atom has a nucleus of protons and neutrons and a cloud of electrons swirling around it. When an atom binds with another atom to make a molecule, the charged protons and electrons interact to hold them together. The mass of a proton is nearly 2,000 times the mass of the electron (1,836.15267389 times, to be precise). But if this ratio changed by only a small amount, the stability of many common chemicals would be compromised. In the end, this would prevent the formation of many molecules, including DNA, the building blocks of life. As theologian and scientist Alister McGrath has pointed out,

“[The entire biological] evolutionary process depends upon the unusual chemistry of carbon, which allows it to bond to itself, as well as other elements, creating highly complex molecules that are stable over prevailing terrestrial temperatures, and are capable of conveying genetic information (especially DNA).”
These are just a few examples.

Evidence for fine-tuning is recognized by physicists and astronomers of all religions and worldviews, and has been for decades. As agnostic Steven Weinberg, a Nobel Laureate in Physics, wrote,

“…how surprising it is that the laws of nature and the initial conditions of the universe should allow for the existence of beings who could observe it. Life as we know it would be impossible if any one of several physical quantities had slightly different values.” END

John Taylor stated:
“But as an intelligent being, if I have a mind capable of reflection, I wish to contemplate the works of nature, and to know something of nature's God, and my destiny. I love to view the things around me; to gaze upon the sun, moon, and stars; to study the planetary system, and the world we inhabit; to behold their beauty, order, harmony, and the operations of existence around me. ... everything is beautifully harmonious, and perfectly adapted to the position it occupies in the world. Whether you look at birds, beasts, or the human system, you see something exquisitely beautiful and harmonious, and worthy of the contemplation there was a God, if there was no such thing as religion in the world.” Journal of Discourses, 1:151-52. 
Some Thoughts on the Order of the Universe

We live in an orderly universe, not an accidental one. Its movements are measured, its events are plotted, and its creatures develop towards a well-defined objective. All this could not be possible unless the universe were ruled by immutable laws

There is an invisible mechanism within the universe and an intelligent mind directing this mechanism.

The cosmic order behind things is a divine one or it would be supplanted by nothing less than chaos. It is creative, intelligent, conscious

The universe could not exist as such if there were not some sort of equilibrium holding it together, some sort of balancing arrangement as in the spinning of the earth on its axis and the planets around the sun.

The great worlds which move so marvellously and rhythmically through our sky, however, must leave the more reflective minds with a wondering sense of the sublime intelligence which has patterned the universe.

There is enough evidence in Nature and in humanity for the existence of a Higher Power. Those who say they cannot find it have looked through the coloured spectacles of preconceived notions or else in too limited an area. There is plenty of it for those who look aright, and who widen their horizon; it will then be conclusive.

There are orderly patterns in Nature which we can call "laws" in its timings, properties, measurements, and lives.

Consider how orderly is the periodicity of giant-dimensioned planetary travels as well as of microscopic atomic weights.

Wherever we search in the universe, whether among the stars or the molecules, its structure reveals both orderliness and intelligence.

The elements which chemically make up the physical universe interact mechanically. But because it is a universe and not a chaos there is a directing Intelligence behind the orderliness of this interaction.
Intelligently Designed Universe

‘Is There Scientific Evidence for the Existence of God?’
Walter Bradley July 9, 1995, https://www.discovery.org/a/18843/ (Extracts only)

Note: Walter L. Bradley received his B.S. degree in Engineering Science (Physics) in 1965 and his Ph.D. in Materials Science and Engineering in 1968, both from the University of Texas (Austin).  
See the article for full details, analogies graphs, charts and mathematical formula

“What is implied by the concept of “an Intelligently Designed Universe”?

“What does it mean on a grand scale to assert that the universe is the product of an intelligent designer? In a scientific age that exalts rationalism and chance, what empirical evidence could possibly support such a claim? As humans contemplating the immense complexity of the cosmos, might certain features of the universe suggest that our “home” has in fact been carefully crafted for our benefit? Can our own human experiences of creativity and design illuminate the concept of a cosmic designer? These questions underlie the discussion of intelligent design theory, a resurgent area of inquiry by both Christian and secular scientists in search of a reasonable explanation for the marvelous complexity of the universe.”

In his classic, Natural Theology (1802), eighteenth-century English philosopher and theologian William Paley marshaled evidence for a designed universe from both the physical and biological sciences. However, his argument for design was called into question by Darwin’s theory of evolution. But new discoveries in the latter half of the twentieth century in the fields of astronomy, cosmology, and abiogenesis (the origin of life) have provided extremely compelling evidence for a designed universe. These findings have been publicized in the popular print media (Time, December 1992 and Newsweek, July 1998), featured in television specials on PBS and BBC, and disseminated through a wide variety of popular and scholarly books, including entries from prestigious academic publishing houses such as Oxford and Cambridge University Presses.
My personal experience as a lecturer supports the growing openness to intelligent design theory in the academic world. Having given over 135 talks on this subject to more than 65,000 students and professors at over 65 major university campuses from 1986 to 2002, I have observed a dramatic change in audience receptivity to the idea that an intelligent designer of the universe may exist. I have noted a widespread acceptance (albeit begrudging in some quarters) that this growing body of scientific evidence demands an intellectually honest reckoning, as no exclusively naturalistic explanation seems capable of rising to the occasion.

Before we examine the evidence from cosmology, physics, and chemistry that suggests the universe has been designed as an ideal habitat for life in general and for humans in particular, let me first clarify what is meant by the term “design.”

The first step in evaluating the possibility of intelligent design is to examine closely the characteristics (or artifacts) of the natural world in order to assess whether all external “appearances” of design are merely “designoids,” or whether they are, in fact, true examples of design by an intelligent Creator.
Let us begin by considering the essential elements of intelligent design by human beings.
How Does An Engineer Design Consumer Products?

Design engineers using their understanding of natural laws, as described by mathematics, and their capacity to prescribe the conditions under which these natural laws function locally to produce a purposeful outcome………... (Gives much detail including mathematics)

Human Design Consists in Setting the Boundary Conditions

Note that the engineer has no control over the laws of nature and the mathematical forms they assume. Neither does the engineer have any control over the values of the universal constants, such as the gravity force constant. The engineer can only set the boundary conditions; for example, when drawing up blueprints to specify exactly how a device will look and operate when it has been manufactured.

Example of Automobile Design

If we revisit the design process, this time using the more realistic–though complex–example of automobile design, the engineer must carefully prescribe the boundary conditions such that the chemical energy released by the internal combustion of gasoline is converted into mechanical energy in the form of torque to the car wheels. Furthermore, the dimensions for each engine part are of critical importance. The absolute size and shape of each part is determined by the car’s desired weight, speed, passenger and luggage capacity, and other performance specifications. These factors determine the size of the engine cylinders and pistons and the rate of gasoline injected into the engine cylinders, the scale of the brake and suspension systems, the size and type of tires, and so forth. And whatever their absolute characteristics, the parts chosen must also be scaled in relationship to one another so that they can work together harmoniously.

Notice that many of the specifications are related to each other and therefore cannot be independently specified or assigned. The greater this interdependence of specified boundary conditions, the more complex and demanding is the design process. Small errors in the specification of any such requirement will produce either a car with very poor performance or, worse, a car that does not function at all.

In summary, we can see that human design consists in specification of conditions under which the laws of nature operate to produce a purposeful outcome. 

Needs Statement for a Habitable Place in a Suitable Universe

We teach mechanical engineering students to begin the design process by specifying as clearly as possible the “needs statement” for their project. Then, the assignment for the semester is to develop a design solution that accomplishes the “need(s)” specified for the project. In similar fashion, the minimal needs to be satisfied for a universe to be capable of supporting life of any imaginable type, not just life as we know it, must be identified. Like our automobile illustration, many of the specifications will necessarily be interrelated to make a functional universe. From this essential “needs statement” we can then see how these needs (or design requirements) are met in our universe. 
We are essentially doing reverse engineering, constructing the blueprint backwards from the product (like an illicit manufacturing company copying a competitor’s product). Only then will we be ready to entertain Dawkins’ question, “Are there many ways in which these requirements could be satisfied within nature?” Or are the conditions so unique and interrelated that their collective satisfaction by accident would be a “miracle” in its own right? Let us then begin by drafting a “needs statement” for a habitable universe. Then we shall see how these requirements are satisfied in our universe.
Needs Statement for a Suitable Universe

An abbreviated list of requirements for a universe suitable to support life of any imaginable type must include the following items:

Order to provide the stable environment that is conducive to the development of life, but with just enough chaotic behavior to provide a driving force for change.

Sufficient chemical stability and elemental diversity to build the complex molecules necessary for essential life functions: processing energy, storing information, and replicating. A universe of just hydrogen and helium will not “work.”

Predictability in chemical reactions, allowing compounds to form from the various elements.

A “universal connector,” an element that is essential for the molecules of life. It must have the chemical property that permits it to react readily with almost all other elements, forming bonds that are stable, but not too stable, so disassembly is also possible. Carbon is the only element in our periodic chart that satisfies this requirement.

A “universal solvent” in which the chemistry of life can unfold. Since chemical reactions are too slow in the solid state, and complex life would not likely be sustained as a gas, there is a need for a liquid element or compound that readily dissolves both the reactants and the reaction products essential to living systems: namely, a liquid with the properties of water.

A stable source of energy to sustain living systems in which there must be photons from the sun with sufficient energy to drive organic, chemical reactions, but not so energetic as to destroy organic molecules (as in the case of highly energetic ultraviolet radiation).

A means of transporting the energy from the source (like our sun) to the place where chemical reactions occur in the solvent (like water on Earth) must be available. In the process, there must be minimal losses in transmission if the energy is to be utilized efficiently.

Unless ALL of these conditions and many more not included in this list are met, we would have a universe that would preclude the possibility of conscious, complex life forms. However, it is possible to meet all of these conditions for the universe and still not necessarily find a suitable habitat in the universe for complex, conscious life. Therefore, we might say that the above requirements for our universe are necessary, but not by themselves sufficient, conditions for a habitat suitable for complex human life.
 Next, we try to identify the additional conditions within such a suitable universe that would provide a place of habitation for conscious, complex life.
Needs Statement for a Habitat Place in the Suitable Universe for Complex, Conscious Life

An abbreviated, but illustrative, list of additional requirements must be specified for a place of habitation in this universe. 
First, we need a star that is located in a relatively “quiet” region of the universe (e.g., not too many neighbors that are producing high intensity, sterilizing radiation). This star needs to have its highest intensity of radiation in the range that is suitable to drive the chemical reactions essential to life without destroying the products of these reactions. (Sun)
Furthermore, this star needs to have a very special satellite within its solar system. (earth) A partial list of the requirements this satellite must meet include:

A planet or moon that is terrestrial–or, solid rather than gaseous.
A temperature range suitable to maintain the universal solvent as a liquid rather than a solid or gas.
Just the right concentration of heavy (radioactive) elements to heat the core of the planet and provide the necessary energy to drive plate tectonics, to build up land mass in what would otherwise be a smooth, round planet completely covered with solvent.
Just the right amount of solvent (water) (carefully coupled to the plate tectonics activity) to provide a planet with similar proportions of its surfaces as oceans and land mass.
Just the right protection from the destructive forces in nature such as radiation and asteroids over a reasonable amount of time; and

Just the right stabilized axis tilt and angular velocity to give moderate, regular, and predictable seasons and moderate temperature fluctuations from day to night.

While one is tempted to think that these requirements are easily met, given the large number of stars, it should be noted that there are few places in the universe sufficiently free of sterilizing radiation to provide a suitable solar system. 
The number of candidate “neighborhoods” is further reduced by the requirements of a sun with the right amount of mass to give the right electromagnetic radiation spectrum.
Furthermore, the occurrence of a suitable satellite in conjunction with such a star is even more problematic. Only the earth in our solar system of sixty-two satellites meets the above requirements for a “home” (earth) in safe “neighborhood” like our sun and solar system, which are well placed in a quiet place in a suitable universe as described above.

In the next sections, we will see how these universal and local “needs” (or design requirements) are met by the specific mathematical form encoded in nature, the exact values of the universal constants in our universe, and the remarkable “coincidence” that initial (or boundary) conditions are exactly what they must be.
Blueprint for a Habitable Universe – Mathematics and the Deep Structure of the Universe
Table 1. 
The Fundamental Laws of Nature.

Mechanics (Hamilton’s Equations)

Electrodynamics (Maxwell’s Equations)

Statistical Mechanics (Boltzmann’s Equations)

Quantum Mechanics (Schrödinger’s Equations)

General Relativity (Einstein’s Equation)

Yet even the splendid orderliness of the cosmos, expressible in the mathematical forms seen in Table 1, is only a small first step in creating a universe with a suitable place for habitation by complex, conscious life. The particulars of the mathematical forms themselves are also critical. Consider the problem of stability at the atomic and cosmic levels……………….

To summarize, for life to exist, we need an orderly (and by implication, intelligible) universe. Order at many different levels is required.
For instance, to have planets that circle their stars, we need Newtonian mechanics operating in a three-dimensional universe. For there to be multiple stable elements of the periodic table to provide a sufficient variety of atomic “building blocks” for life, we need atomic structure to be constrained by the laws of quantum mechanics. We further need the orderliness in chemical reactions that is the consequence of Boltzmann’s equation for the second law of thermodynamics. And for an energy source like the sun to transfer its life-giving energy to a habitat like Earth, we require the laws of electromagnetic radiation that Maxwell described.

Our universe is indeed orderly, and in precisely the way necessary for it to serve as a suitable habitat for life. The wonderful internal ordering of the cosmos is matched only by its extraordinary economy. Each one of the fundamental laws of nature is essential to life itself. A universe lacking any of the laws shown in Table 1 would almost certainly be a universe without life. Many modern scientists, like the mathematicians centuries before them, have been awestruck by the evidence for intelligent design implicit in nature’s mathematical harmony and the internal consistency of the laws of nature. 

Australian Astrophysicist Paul Davies declares: “All the evidence so far indicates that many complex structures depend most delicately on the existing form of these laws. It is tempting to believe, therefore, that a complex universe will emerge only if the laws of physics are very close to what they are….The laws, which enable the universe to come into being spontaneously, seem themselves to be the product of exceedingly ingenious design. If physics is the product of design, the universe must have a purpose, and the evidence of modern physics suggests strongly to me that the purpose includes us.” 
British Astronomer Sir Fred Hoyle likewise comments,

“I do not believe that any scientist who examines the evidence would fail to draw the inference that the laws of nuclear physics have been deliberately designed with regard to the consequences they produce inside stars. If this is so, then my apparently random quirks have become part of a deep-laid scheme. If not then we are back again at a monstrous sequence of accidents.” 

Nobel laureates Eugene Wigner and Albert Einstein have respectfully evoked “mystery” or “eternal mystery” in their meditations upon the brilliant mathematical encoding of nature’s deep structures. But as Kepler, Newton, Galileo, Copernicus, Davies, and Hoyle and many others have noted, the mysterious coherency of the mathematical forms underlying the cosmos is solved if we recognize these forms to be the creative intentionality of an intelligent creator who has purposefully designed our cosmos as an ideal habitat for us.

Blueprint for a Habitable Universe: Universal Constants 

Next, let us turn to the deepest level of cosmic harmony and coherence – that of the elemental forces and universal constants which govern all of nature. Much of the essential design of our universe is embodied in the scaling of the various forces, such as gravity and electromagnetism, and the sizing of the rest mass of the various elemental particles such as electrons, protons, and neutrons.

There are certain universal constants that are indispensable for our mathematical description of the universe (see Table 2). These include Planck’s constant, h; the speed of light, c; the gravity-force constant, G; the rest masses of the proton, electron, and neutron; the unit charge for the electron or proton; the weak force, strong nuclear force, electromagnetic coupling constants; and Boltzmann’s constant, k. Table 2. 
Universal Constants.

	Speed of light
	c = 3.0 x 108 m/s

	Planck’s constant
	h = 6.63 x 10-34 J-s

	Boltzmann’s constant
	k = 1.38 x 10-23 J / oK

	Unit charge
	q = 1.6 x 10-19 Coulombs

	Rest mass proton
	mp = 1.67 x 10-27 kg

	Rest mass of neutron
	mn = 1.69 x 10-27 kg

	Rest mass of electron
	me = 9.11 x 10-31 kg

	gravity force constant
	G = 6.67 x 10-11 N-m2/ kg2


When cosmological models were first developed in the mid-twentieth century, cosmologists naively assumed that the selection of a given set of constants was not critical to the formation of a suitable habitat for life. Through subsequent parametric studies that varied those constants, scientists now know that relatively small changes in any of the constants produce a dramatically different universe and one that is not hospitable to life of any imaginable type………
Let us examine several examples from a longer list of approximately one hundred requirements that constrain the selection of the universal constants to a remarkable degree.

Twentieth-Century Physicists have identified

 Four Fundamental Forces in Nature. 

These may each be expressed as dimensionless numbers to allow a comparison of their relative strengths. These values vary by a factor of 1041 (10 with forty additional zeros after it), or by 41 orders of magnitude. Yet modest changes in the relative strengths of any of these forces and their associated constants would produce dramatic changes in the universe, rendering it unsuitable for life of any imaginable type. Several examples to illustrate this fine-tuning of our universe are presented next.

First-Balancing Gravity and Electromagnetism Forces – Fine Tuning Our Star and Its Radiation
The electromagnetic force is 1038 times stronger than the gravity force. Gravity draws hydrogen into stars, creating a high temperature plasma. The protons in the plasma must overcome their electromagnetic repulsion to fuse. Thus the relative strength of the gravity force to the electromagnetic force determines the rate at which stars “burn” by fusion. If this ratio of strengths were altered to1032 instead of 1038 (i.e., if gravity were much stronger), stars would be a billion times less massive and would burn a million times faster. 

Electromagnetic radiation and the light spectrum also depend on the relative strengths of the gravity and electromagnetic forces and their associated constants. Furthermore, the frequency distribution of electromagnetic radiation produced by the sun must be precisely tuned to the energies of the various chemical bonds on Earth. Excessively energetic photons of radiation (i.e., the ultraviolet radiation emitted from a blue giant star) destroy chemical bonds and destabilize organic molecules. Insufficiently energetic photons (e.g., infrared and longer wavelength radiation from a red dwarf star) would result in chemical reactions that are either too sluggish or would not occur at all. 
All life on Earth depends upon fine-tuned solar radiation, which requires, in turn, a very precise balancing of the electromagnetic and gravitational forces…………etc In what is either an amazing coincidence or careful design by an intelligent Creator, these constants have the very precise values relative to each other that are necessary to give a universe in which radiation from the sun is tuned to the necessary chemical reactions that are essential for life. (Several Illustrations)
Happily, our star (the sun) emits radiation (light) that is finely tuned to drive the chemical reactions necessary for life. But there is still a critical potential problem: getting that radiation from the sun to the place where the chemical reactions occur. Passing through the near vacuum of space is no problem. However, absorption of light by either Earth’s atmosphere or by water where the necessary chemical reactions occur could render life on Earth impossible.
It is remarkable that both the Earth’s atmosphere and water have “optical windows” that allow visible light (just the radiation necessary for life) to pass through with very little absorption, whereas shorter wavelength (destructive ultraviolet radiation) and longer wavelength (infrared) radiation are both highly absorbed, as seen in Figure 3. This allows solar energy in the form of light to reach the reacting chemicals in the universal solvent, which is water. The Encyclopedia Britannica observes in this regard:

“Considering the importance of visible sunlight for all aspects of terrestrial life, one cannot help being awed by the dramatically narrow window in the atmospheric absorption…and in the absorption spectrum of water.”

It is remarkable that the optical properties of water and our atmosphere, the chemical bonding energies of the chemicals of life, and the radiation from the sun are all precisely harmonized to allow living systems to utilize the energy from the sun, without which life could not exist. It is quite analogous to your car, which can only run using gasoline as a fuel. Happily, but not accidentally, the service station has an ample supply of exactly the right fuel for your automobile. But someone had to drill for and produce the oil, someone had to refine it into liquid fuel (gasoline) that has been carefully optimized for your internal combustion engine, and others had to truck it to your service station. The production and transportation of the right energy from the sun for the metabolic motors of plants and animals is much more remarkable, and hardly accidental.

Finally, without this unique window of light transmission through water, which is constructed upon an intricate framework of universal constants, vision would be impossible and sight-communication would cease, since living tissue and eyes are composed mainly of water.
Second: Nuclear Strong Force and Electromagnetic Force – Finely Balanced for a Universe Rich in Carbon and Oxygen (and therefore water)

The nuclear strong force is the strongest force within nature, occurring at the subatomic level to bind protons and neutrons within atomic nuclei. Were we to increase the ratio of the strong force to the electromagnetic force by only 3.4 percent, the result would be a universe with no hydrogen, no long-lived stars that burn hydrogen, and no water (a molecule composed of two hydrogen atoms and one oxygen atom)–our “universal solvent” for life. Likewise, a decrease of only 9 percent in the strong force relative to the electromagnetic force would decimate the periodic table of elements. Such a change would prevent deuterons from forming from the combination of protons and neutrons. Deuterons, in turn, combine to form helium, then helium fuses to produce beryllium, and so forth. 
Within the nucleus, an even more precise balancing of the strong force and the electromagnetic force allows for a universe with an abundance of organic building blocks, including both carbon and oxygen. Carbon serves as the universal connector for organic life and is an optimal reactant with almost every other element, forming bonds that are stable but not too stable, allowing compounds to be formed and disassembled. Oxygen is a component of water, the necessary universal solvent where life chemistry can occur. This is why when people speculate about life on Mars, they first look for signs of organic molecules (ones containing carbon) and signs that Mars once had water. Etc  …………

Third: The Rest Mass of Subatomic Particles – Key to Universe Rich in Elemental Diversity (Not recorded) Again, a meticulous inner design assures a universe with long-term sources of energy and elemental diversity.
Fourth: The Nuclear Weak Coupling Force – Tuned to Give an Ideal Balance Between Hydrogen (as Fuel for Sun) and Heavier Elements as Building Blocks for Life (Not recorded)
Summary

“This is obviously only an illustrative–but not exhaustive–list of cosmic “coincidences.” Clearly, the four forces in nature and the universal constants must be very carefully calibrated or scaled to provide a universe that satisfies the key requirements for life that we enumerated in our initial “needs statement”: for example, elemental diversity, an abundance of oxygen and carbon, and a long-term energy source (our sun) that is precisely matched to the bonding strength of organic molecules, with minimal absorption by water or Earth’s terrestrial atmosphere.

John Wheeler, formerly Professor of Physics at Princeton, in discussing these observations asks: “Is man an unimportant bit of dust on an unimportant planet in an unimportant galaxy somewhere in the vastness of space? No! The necessity to produce life lies at the center of the universe’s whole machinery and design…..Slight variations in physical laws such as gravity or electromagnetism would make life impossible.”

Blueprint for a Habitable Universe: The Criticality of Initial or Boundary Conditions

As we already suggested, correct mathematical forms and exactly the right values for them are necessary but not sufficient to guarantee a suitable habitat for complex, conscious life. For all of the mathematical elegance and inner attunement of the cosmos, life still would not have occurred had not certain initial conditions been properly set at certain critical points in the formation of the universe and Earth. 
Let us briefly consider the initial conditions for the Big Bang, the design of our terrestrial “Garden of Eden,” and the staggering informational requirements for the origin and development of the first living system.
The Big Bang

The “Big Bang” follows the physics of any explosion, though on an inconceivably large scale. The critical boundary condition for the Big Bang is its initial velocity. If this velocity is too fast, the matter in the universe expands too quickly and never coalesces into planets, stars, and galaxies. If the initial velocity is too slow, the universe expands only for a short time and then quickly collapses under the influence of gravity. Well-accepted cosmological models tell us that the initial velocity must be specified to a precision of 1/1060. This requirement seems to overwhelm chance and has been the impetus for creative alternatives, most recently the new inflationary model of the Big Bang.
Even this newer model requires a high level of fine-tuning for it to have occurred at all and to have yielded irregularities that are neither too small nor too large for the formation of galaxies. Astrophysicists originally estimated that two components of an expansion-driving cosmological constant must cancel each other with an accuracy of better than 1 part in 1050. 
In the January 1999 issue of Scientific American, the required accuracy was sharpened to the phenomenal exactitude of 1 part in 10123. Furthermore, the ratio of the gravitational energy to the kinetic energy must be equal to 1.00000 with a variation of less than 1 part in 100,000. 
While such estimates are being actively researched at the moment and may change over time, all possible models of the Big Bang will contain boundary conditions of a remarkably specific nature that cannot simply be described away as “fortuitous”
The Uniqueness of our “Garden of Eden” (The Earth)

“………..More recently, Peter Douglas Ward and Donald Brownlee of the University of Washington have taken the idea of the Earth’s unique place in our vast universe to a much higher level. In their recent blockbuster book, Rare Earth: Why Complex Life is Uncommon in the Universe, they argue that the more we learn about Earth, the more we realize how improbable is its existence as a uniquely habitable place in our universe. 
Ward and Brownlee state it well:

“If some god-like being could be given the opportunity to plan a sequence of events with the expressed goal of duplicating our ‘Garden of Eden’, that power would face a formidable task. With the best of intentions but limited by natural laws and materials it is unlikely that Earth could ever be truly replicated. Too many processes in its formation involve sheer luck.
Earth-like planets could certainly be made, but each would differ in critical ways. This is well illustrated by the fantastic variety of planets and satellites (moons) that formed in our solar system. They all started with similar building materials, but the final products are vastly different from each other . . . . The physical events that led to the formation and evolution of the physical Earth required an intricate set of nearly irreproducible circumstances. 
Remarkable Coincidences

What are these remarkable coincidences that have precipitated the emerging recognition of the uniqueness of Earth? 
Let us consider just two representative examples, (1) temperature control and (2) plate tectonics, both of which we have alluded to in our “needs statement” for a habitat for complex life.
Temperature Control on Planet Earth

In a universe where water is the primary medium for the chemistry of life, the temperature must be maintained between 0° C and 100° C (32° F to 212° F) for at least some portion of the year. If the temperature on earth were ever to stay below 0° C for an extended period of time, the conversion of all of Earth’s water to ice would be an irreversible step. Because ice has a very high reflectivity for sunlight, if the Earth ever becomes an ice ball, there is no returning to the higher temperatures where water exists and life can flourish. 
If the temperature on Earth were to exceed 100°C for an extended period of time, all oceans would evaporate, creating a vapor canopy. Again, such a step would be irreversible, since this much water in the atmosphere would efficiently trap all of the radiant heat from the sun in a “super-greenhouse effect,” preventing the cooling that would be necessary to allow the steam to re-condense to water. This appears to be what happened on Venus.

Complex, conscious life requires an even more narrow temperature range of approximately 5-50° C. How does our portion of real estate in the universe remain within such a narrow temperature range, given that almost every other place in the universe is either much hotter or much colder than planet Earth, and well outside the allowable range for life? 
First, we need to be at the right distance from the sun. In our solar system, there is a very narrow range that might permit such a temperature range to be sustained, as seen in Fig. 1. Mercury and Venus are too close to the sun, and Mars is too far away. Earth must be within approximately 10% of its actual orbit to maintain a suitable temperature range. 

Yet Earth’s correct orbital distance from the sun is not the whole story. Our moon has an average temperature of -18° C, while Earth has an average temperature of 33° C; yet each is approximately the same average distance from the sun. Earth’s atmosphere, however, efficiently traps the sun’s radiant heat, maintaining the proper planetary temperature range. Humans also require an atmosphere with exactly the right proportion of tri-atomic molecules, or gases like carbon dioxide and water vapor. Small temperature variations from day to night make Earth more readily habitable. By contrast, the moon takes twenty-nine days to effectively rotate one whole period with respect to the sun, giving much larger temperature fluctuations from day to night. Earth’s rotational rate is ideal to maintain our temperature within a narrow range.

Most remarkable of all, the sun’s radiation has gradually increased in intensity by 40 percent over time–a fact that should have made it impossible to maintain Earth’s temperature in its required range. This increase, however, has been accompanied by a gradual decrease in the Earth’s concentration of carbon dioxide. 
Today although the Earth receives more radiation, the atmosphere traps it less efficiently, thus preserving approximately the same temperatures that the Earth experienced four billion years ago. The change in the concentration of carbon dioxide over four billion years has resulted first from plate tectonics (by which carbon dioxide has been converted to calcium carbonate in shallow waters), and more recently through the development of plant life. Such good fortune on such a grand scale must be considered a miracle in its own right. But there is still more to the story………………..”

Plate Tectonics – Continent Builder, Temperature Controller, Cosmic Radiation Protector.

How does plate tectonics contribute to our planet’s becoming habitable for complex life? 
First, plate tectonics have produced a landmass on an earth that would otherwise have remained a smooth sphere covered by 4000 feet of water. 
Second, plate tectonics on Earth formed regions of shallow water just beyond the landmass. In these shallows, carbon dioxide chemically reacts with calcium silicate to form calcium carbonate and silicon oxide (or sand). This process removes sufficient carbon dioxide from the atmosphere to avoid overheating as the sun’s radiant energy increases. 
Third, plate tectonics allows for sufficiently large thermal gradients to develop the convective cells in the Earth’s core that generate our magnetic field, which in turn protects us from cosmic radiation.

It is reasonable to assume that without plate tectonics, no planet could be habitable. Of the 62 satellites in our solar systems, only Earth has plate tectonic activity–a fact that reflects the difficulty to meet the conditions required for this transformational process. 
Plate tectonics requires just the right concentration of heavy, radioactive elements in a planet or moon’s core, in order to produce the proper amount of heat through radioactive decay. Furthermore, the core must be molten, with a solid, but viscous crust. The viscosity of the crust must be carefully calibrated to the heat generation in the core. 
The total volume of surface water present on a planet is also critical (on Earth, it is 0.5 percent by weight). Too much water will yield a planet with only oceans. Too little water or too much plate tectonic activity will produce a planet with almost all land mass and very small oceans. This imbalance would leave the Earth with a water cycle that could not aerate the landmass adequately to sustain life. 
The oceans also buffer temperature fluctuations, helping to keep the Earth’s surface temperature in a viable range. Earth’s current proportion of 30 percent landmass to 70 percent oceans is biologically ideal. However, this complex end result arises from a myriad of factors that appear to be independent. 
Again, an explanatory model based on “accidents of nature” seems insufficient to account for yet another remarkable feature of our planet.

Blueprint for Life: Information and The Origin of Life

We have not yet touched on the greatest “miracle” in our terrestrial narrative of origins. While we have noted the remarkable provision of a suitable universe with a local habitat that is ideal for life, the most remarkable artifact in our universe is life itself. While biological evolution, including macroevolution, continues to have a larger constituency than is justified by the evidence, all major researchers in the field of chemical evolution (i.e., the origin of life) acknowledge the fundamental mystery of life’s beginnings from inanimate matter. 
The enigma of the origin of life comes in the difficulty of imagining a simply biological system that is sufficiently complex to process energy, store information, and replicate, and yet at the same time is sufficiently simple to have just “happened” in a warm pond, as Darwin suggested, or elsewhere.

Complex molecules, such as proteins, RNA, and DNA, provide for essential biological functions. These biopolymers are actually long chains of simpler molecular building blocks such as amino acids (of which there are 20 different types–see Figure 5), sugars and bases. Their biological function is intimately connected to their precise chemical structure. 
How, then, were they assembled with such perfect functionality before the origin of life itself? 
If I stand across the street and throw paint at my curb, I am not very likely to paint “204,” which is my house number. On the other hand, if I first place a template with the numbers “204” on my curb and then sling paint, I can easily paint “204” on my curb. Living systems contain their own templates. However, such templates did not guide the process before life began (i.e., under prebiotic conditions). How, then, did the templates and other molecular machinery originate?

To illustrate the staggering degree of complexity involved here, let us consider a typical protein that is composed of 100 amino acids. Amino acids are molecules that can have two mirror image structures, usually referred to as “left-handed” and “right-handed” variants, as seen in Figure 6. A functional protein requires the amino acids from which it is built to be (1) all left-handed; (2) all linked together with peptide bonds (Figure 7), and (3) all in just the right sequence to fold up into the three-dimensional structure needed for biological function, as seen in Figure 8. The probability of correctly assembling a functional protein in one try in a prebiotic pond, as seen in Figure 8, is 1/10190. 

If we took all of the carbon in the universe, converted it into amino acids, and allowed it to chemically react at the maximum permissible rate of 1013 interactions per second for five billion years, the probability of making a single functioning protein increases to only 1/1060. 
For this reason, chance explanations for the origin of life have been rejected. Some non-random process or intelligent designer must be responsible.
However, there are no apparent non-random processes (such as natural selection is claimed to be in evolution) that would seem to be capable of generating the required complexity and information for the first living system. (illustrations not included)

Making a viable protein from scratch is analogous to writing a sentence in a language with 20 letters in its alphabet (e.g., distinct amino acids), using a random sequencing of the letters as well as random orientations (that is upside down or sideways). Creating a coherent sentence or short paragraph from such a random sequencing of letters strains the imagination. 
Creating a functioning living system becomes as arduous as writing a long paragraph with such an inefficient approach. These information-generating requirements present the single, greatest obstacle to a purely naturalistic explanation for the origin of life. Researchers in this field are quick to acknowledge this huge problem. 
For example, Miller and Levine, in their popular textbook, describes the problem as follows:

“The largest stumbling block in bridging the gap between non-living and living still remains. All living cells are controlled by information stored in DNA, which is transcribed in RNA and them made into protein. This is a very complicated system, and each of these three molecules requires the other two–either to put it together or to help it work. DNA, for example, carries information but cannot put that information to use, or even copy itself without the help of RNA and protein.” 

Nicholas Wade writing in the New York Times (6/13/2000) about the origin of life notes:

“The chemistry of the first life is a nightmare to explain. No one has yet developed a plausible explanation to show how the earliest chemicals of life – thought to be RNA, or ribonucleic acid, a close relative of DNA, might have constructed themselves from the inorganic chemicals likely to have been around on the early earth. The spontaneous assembly of a small RNA molecule on the primitive earth “would have been a near miracle” two experts in the subject helpfully declared last year.”
Do Discoveries of the Last Fifty Years Support Naturalism or Intelligent Design?

A universe that contains a special place of habitation for complex, conscious life is so truly remarkable that it is, realistically speaking, impossible to believe it is the result of a series of cosmic accidents. To choose to believe that there is a naturalistic explanation for (a) the mathematical forms encoded in the laws of nature, (b) the precise specification of the nineteen universal constants and (c) the remarkable initial conditions required for star formation and the simplest living systems is to believe in a miracle by another name.

Physicist Freeman J. Dyson of Princeton’s Institute for Advanced Study seems to implicitly affirm theism when he says,

“As we look out into the universe and identify the many accidents of physics and astronomy that have worked to our benefit, it almost seems as if the universe must in some sense have known that we were coming.” 

Physicist and Nobel laureate Arno Penzias, contemplating our enigmatic universe, observes: “Astronomy leads us to a unique event, a universe that was created out of nothing and delicately balanced to provide exactly the conditions required to support life. In the absence of an absurdly improbable accident, the observations of modern science seem to suggest an underlying, one might say, supernatural plan.” 

Astronomer Sir Fred Hoyle argued in The Nature of the Universe in 1950 for the role of sheer coincidence to explain the many unique but necessary properties of the universe and of planet Earth. But the discoveries of the next thirty years dramatically changed his mind, as described in his book The Intelligent Universe in 1983; to quote,

“Such properties seem to run through the fabric of the natural world like a thread of happy coincidences. But there are so many odd coincidences essential to life that some explanation seems required to account for them.” 

It is easy to understand why many scientists like Sir Fred Hoyle changed their minds in the past thirty years. They now agree that the universe, as we know it, cannot reasonably be explained as a cosmic accident.” END
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