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			Overview

			For much of modern history, science and faith have shared an essential worldview: God created the heavens, the Earth, and every creature to live on the Earth. He also made men and women in His image. Many of the greatest scientific minds through the centuries have been devoutly religious. You know their last names: Copernicus, Galileo, Newton, Kepler, Descartes, Pascal, and many others, and that only takes us through the 1700s. The most influential physicists of the nineteenth century—Faraday and Maxwell—were also devout people of faith. In their minds, the pursuit of science involved reading the thoughts of God.1

			In the late seventeenth century, Francis Bacon defined the scientific method required to decipher God’s creative tools, using inductive reasoning and careful observation. Bacon saw science as a divine gift and considered scientific experimentation a means of glorifying God.2

			[image: ]

			Isaac Newton was a leading physicist, mathematician, philosopher astronomer and theologian, widely recognized as one of the greatest geniuses to ever live, matched only by Einstein. He invented calculus and formulated the first theory of gravity. Newton was deeply religious, writing extensively about prophecy and the history of early religion and the Christian church.

			In 1687, Isaac Newton used that scientific method to decipher one of nature’s greatest secrets, becoming the first great scientist to express his work in mathematical terms through his equations for gravity. Consolidating his reputation as a natural philosopher of enormous stature, Newton declared himself a servant of God, commissioned to reveal truths of nature to humankind. He saw God as a divine mechanic.3

			In the same century, Nicolaus Copernicus developed a sun-centered cosmos. Many scientists of the day considered God the ultimate geometer.

			These founders of modern science created an entirely new way of knowing God, referred to as “natural theology,” a branch of theological argument that celebrates the created order as divine.4 Science and religion were allies.

			In 1859, Charles Darwin, an English geologist, biologist, and naturalist, published On the Origin of Species, dismissing God’s supervision of life.5 In the Darwinian worldview, evolution had no purpose or direction. Species are a product of random variation amplified by natural selection. Humans were a happy accident and nothing more. The science/faith alliance absorbed a potentially fatal blow.

			The Rise of Scientism

			Darwin cast doubt on the concept of a creator; his acolytes have grown bolder over time. A radical form of materialism has carried the materialist mantra to the extreme. Science, the claim is made, is the only source of truth. In his book Scientism: Philosophy and the Infatuation with Science, the philosopher Tom Sorell describes scientism as follows: “Scientism is a matter of putting too high a value on natural science in comparison with other branches of learning or culture.”6

			MIT physicist Ian Hutchinson has a similar but slightly more extreme definition: “Science, modelled on the natural sciences, is the only source of real knowledge.”7 Science, in this worldview, is the sole judge of truth. Given the startling success of science in the past few decades—from the personal computer and smartphones to the medications and vaccines that protect our health—many people feel that they face a bimodal choice. Either they believe in science as their primary source of truth, or they stick with the faith of their forefathers. “Scientism” pushes even harder, dismissing any non-scientific proposal, including religious belief, as idle speculation. This corrosive message is impacting church attendance and public surveys

			In 1975, for example, at least 75 percent of Americans belonged to a religious congregation. By 2020, that percentage had fallen below 50 percent.8 One in three Americans now declares their religion as “none.” So do 44 percent of people aged eighteen to thirty.9 The percentage of Americans who do not attend religious services has increased from 9 percent to 30 percent.10 These data reveal a massive shift in a short period of time

			One physicist and spokesperson for scientism explained his worldview: “I respect the notions of God and other divine beings. However, I insist on one thing. I insist that any statements made by such beings about the material world, including statements recorded in the sacred books, must be subject to the experimental testing of science. In my view, the truth of such statements cannot be assumed. They must be tested and revised or rejected as needed.”11

			This author combines his dismissive attitude toward scripture with a depressing worldview: “The universe is made of material and nothing more,…[it is] governed exclusively by a small number of fundamental forces and laws.”12 So much for music, art, or Shakespeare, much less Holy Scripture.

			A prophet of scientism thus delivers an ancient challenge to the Creator of the universe: “Show us a sign.” God himself should be subject “to the experimental testing of science.” There is a delicious irony to this distorted worldview: Everything that exists is a sign. Divine algorithms display their work across the heavens. The entire universe demonstrates God’s creative powers.

			Real Science

			As with any philosophy taken to extremes, “scientism” is a failed worldview. But science unburdened by philosophical nonsense is a majestic endeavor. Science involves “[t]he systematic study of the structure and behavior of the physical and natural world through observation and experiment.”13 The following features are fundamental to the conduct of science:14

			
					Science is “empirical.” Scientists make progress through observation, not logic or philosophy.

					Good science is analytical, critical, systematic, and, most importantly, reproducible. Different scientists can test a hypothesis and obtain comparable results.

					Vitally important, science is falsifiable.

			

			Valid theories stand the test of time. They can be put to the test and withstand the challenge. This feature has posed a near-insurmountable (and probably fatal) blow to string theory, the hypothesis that the universe has hidden higher dimensions. No one has defined a test to prove string theory’s validity, much less its falsifiability.15 The concept of a multiverse—a proposal that an infinite succession of universes explains the fine-tuning of our own—fails the falsifiability test as well.

			Focused on their area of individual expertise, most scientists avoid a God discussion. They may be searching for gravitational waves or a quantum theory of gravity but give little thought to gravity as a major force of creation. They may be planning the architecture of a quantum computer but ignore the vital role of countless quantum events in the construction of the universe.

			But wittingly or not, scientists have collectively produced a remarkable story that drives a stunning conclusion: eight blueprints underlie the unfolding of our universe. In their individual and collective action, they represent undeniable divine design. Equally stunning blueprints underlie life and mind. The conclusion: mind, not mindless matter, has willed us into being.

			How To Use This Book

			I have made every effort to make this book accessible to individuals with minimal prior exposure to science, providing a description of blueprints before each section and sprinkling “Key Definitions” throughout the chapters. This will hopefully make the material more understandable for individual readers and those who approach Sacred Science as a group.

			Many of the most important supporting documents for the book, particularly those involving life and DNA, have been published in just the past few years. Even a key blueprint of the universe, the Higgs boson that encodes the universe with mass, was only confirmed in 2012. Those of us who completed schooling decades ago will be encountering key elements of creation for the first time. Ours is a privileged generation: science has sufficiently matured to supplement scripture as a means of acknowledging and worshipping our Creator.

			The book is divided into three sections. The first reveals the eight essential blueprints that printed out our cosmos and created planet Earth. Each one bristles with divine implications. The only explanation for the entire ensemble: God is real and the reason we exist.

			Section 2 presents a new theory for macroevolution that updates the standard theory. Many of us have one serious problem with Darwin: by emphasizing randomness and chance, he denied God a role in the process. As people of faith should have suspected all along, God superintended life’s journey. This section will outline the components of His plan.

			Finally, section 3 confronts issues that science is ill-equipped to address. How does our material brain support higher consciousness? What do experiences with near death and psychedelics tell us about the primacy of love and the reality of the Holy Spirit?

			Additional material is provided in a section labeled “Supplements.” The supplements are incidental to the book’s major conclusions, but kudos to those who take the time to read them.

			Additional Suggestions

			I am aware of two groups who might approach this book with apprehension.

			The first are those individuals steeped in science. You are already familiar with quarks and Higgs bosons and know that gravity is a product of space-time. You consider science an independent source of knowledge with no relationship to a faith-based worldview. So, then read the conclusion to section 1 and answer this question: How many times can we attribute near-miraculous blueprints/equations of the universe to the accidental work of Mother Nature? These eight interactive blueprints work as a team to produce staggering complexity and beauty. They only make sense as the product of an unfathomable mind who anticipated and deployed their creative power.

			Read chapter 17 to learn about gene expression in the lungfish, a “living fossil” with the largest genome of any species. The lungfish fin contains the gene for future toes (hoxd13), but only in half of its fin. Hoxd13 provides notice of a “coming attraction”—a promissory note that digits will replace the fin, ultimately sending life to dry land. But hoxd13 in half of a fin provides no immediate advantage to the fish. How do those findings fit with “natural selection” as the guiding force for the creation of new species?

			Then finish your reading with chapter 26. Respected neuroscientists report that six out of ten atheists treated with a single dose of the psychedelic psilocybin believe they have encountered a loving consciousness that people of faith might consider the Holy Spirit. As a result, they have abandoned the atheist label.

			A second group deserves independent consideration. Their question: Why do I care about quarks or a Higgs mechanism that encoded those quarks with mass? What difference does it make to me that God preloaded the genome of a fish with the requirements for living on land?

			That group might complete the same reading and ponder the following questions: How many of us walk on a “rare”16 and “privileged”17 planet, yet never celebrate its origin and fitness? How many of us experience compassion and love, yet never ponder their source?

			This book is written with one hope in mind: that more of us see science in a different light, not as a competitor to scripture-based faith, but as a complementary revelation of God’s “eternal power and divine nature” (Romans 1:20, New International Version).

			Many people of faith declare their belief by reciting the Apostles’ Creed, beginning with the following sentence: “I believe in God the Father, Maker of the Heavens and the Earth.”18 How ironic that those same people of faith distrust the scientific product of their Maker. Fifty percent of Christians dismiss the reality of the big bang, despite its description in the first few sentences of the Bible. Atheistic Darwinism is responsible for this confusion—if science wants to remove God from the unfolding of life, why should we trust any science?

			There is only one way to place science and faith in a proper perspective—review the blueprints of creation enumerated in each section. Upon reading each one, ask the same question: did nature come up with this creative impulse on her own? Then put those blueprints in their holistic perspective and reach an unavoidable conclusion: their symphonic collaboration reflects timeless design and intention.

			God asks that we love Him with our heart, soul, and strength—and, yes, with our minds. That includes understanding and embracing sacred science.

			Note to Theologians

			This book is focused on recent science as a revelation of God. Although it is filled with action verbs (“to create,” “to establish libraries in a higher dimension,” “to commission and command,” etcetera), the author recognizes that the nature of God is beyond human understanding.

			Some readers will reject any flavor of “evolution” or a creation process extending over billions of years while others will be comfortable with both concepts. The author has a simple resolution: as a component of your faith in God, remember He makes all things possible.

			One final point: while the author approaches this discussion of science and faith with a firm Christian perspective and a strong belief in the triune God and the divinity of Christ, it is hoped that readers of all faiths and even those with no faith at all achieve new insight into the miraculous nature of our universe, our life, and the greatest miracle of all: the ability of our minds to decipher and understand sacred science.
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			Introduction

			Almost three thousand years ago, King David gazed at the nighttime sky and offered great praise: “Lord, our Lord, how majestic is your name in all the earth! You have set your glory in the heavens.”19

			Humanity has always been fascinated by the structure of the universe and the miracles and mysteries of life, no matter the decade, the location, or the culture. So, it is not surprising that at many points in our lives, most human beings face recurrent fundamental questions, such as:

			1.   Who or what produced this wondrous universe?

			2.   Why am I here?

			3.   Does my life have a purpose?

			Beneath these vital questions lie the most important questions: Is there a personal God?

			4.   Do I have a soul?

			5.   What happens when I die?

			6.   Will I ever see my loved ones, parents, or deceased friends again?

			7.   Will my children, grandchildren, and even my beloved pets be with me after death?

			Various theologians, philosophers, scientists, and others of some renown have suggested the answers to these questions. Those answers seem to fall into the following two categories.

			Answer One: The Universe is Matter in Motion with No Supernatural Input.

			The world is material through and through, a spontaneous eruption from a mysterious abyss. We are the product of an impersonal nature, the product of unguided evolution with no particular purpose or reason. In this model, materialists see God as nonexistent or part of the universe itself—just fields and forces floating in the cosmos.

			Should this answer include a mention of “God,” He is shoehorned into two models:

			1. Pantheism

			God is everything, and everything is in God. Albert Einstein embraced this model of God, rejecting a personal God for a non-personal organizing force “who reveals himself in the orderly harmony of what exists, not in a God who concerns himself with fates and actions of human beings.”20

			2. Deism

			God set the universe into motion and departed the scene, which means no God at all. Okay, so where did He go?

			Philosophers consider this worldview to be naturalism and summarize it as follows.
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			Advocates of these worldviews acknowledge the mystery of this universe and the appearance of design and order. Still, they attribute this natural order to “matter in motion.”

			This worldview has gathered steam from several angles, including the battle over biological evolution, evil as manifested in totalitarian governments and terrorist acts, and the artificial concept of conflict between science and faith.

			Proponents of answer one often promote the baseless concept that science and faith are engaged in a never-ending war. They point to neo-Darwinian evolution as their primary case in point.21 Our existence, they declare, is a random accident. Human beings are the chance product of minor variations conspiring with the blind force of nature. Rerun the tape of life and Homo sapiens will never show up in the sequel.

			Darwinism has been a loud voice magnifying the material impulses of our culture.

			But what if neo-Darwinism proves to be fundamentally ill-conceived? What if we learn that Darwinism provides an excellent account of microevolution but falls far short when it comes to the creation of complex new species and genetic adaptations? These secular doubters are missing it, big time. More thoughtful observers are reaching this conclusion,22 which brings us to answer two.

			Answer Two: The Universe, Earth, and Life are Products of Divine Creation.

			In this answer, a personal God created the universe, shaping its features with human beings in mind, even creating men and women in His image. This God is intensely concerned with the “doings of mankind.” While outside of the material world and unencumbered by time, He dispatches His spirit to engage with the minds of men and women, inspiring scripture and promoting love and compassion.

			While prioritizing the gift of free will, the God of theism occasionally interferes with the created order to accomplish His ultimate will. He even allows evil to exist for a while to achieve a more significant purpose—humans with a tested character who value His love.

			Philosophers summarize this worldview as follows:
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			Implications of Mathematics
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			Mathematical equations share attributes of the divine. They are eternally true, “ideal forms” that describe every component of creation.

			Scientist marvel at the unreasonable effectiveness of mathematics in the natural science. Mathematics carries intimations of the divine. As journalist Jerry Bowyer summarizes New Testament and biblical interpretation professor Vern Poythress’s argument in his book, Chance and the Sovereignty of God: mathematics has “attributes which indicate an origin in God. They are true everywhere (omnipresent), true always (eternal), cannot be defied or defeated (omnipotent), and are rational and have language characteristics (which makes them personal). Omnipresent, omnipotent, eternal, personal… Sounds like God.”23

			Every Feature of Our Universe Has a Mathematical Foundation

			An unimaginable mathematician and creator planned our universe before the first beam of light, creating a vast library of mathematical blueprints capable of describing every object in the created order. In a step that defies human understanding, He “breathed fire” into a selection of those blueprints and dispatched them on a mission: interact with each other in a creative ballet and build a universe as interesting as possible.

			We will visit those essential blueprints in this book’s first section. We will analyze their individual contributions. More importantly, we will behold their collective product.

			Let There be Light

			Holy Scripture gave us the first taste of this mind-bending creation story: “The world was formless and void, and God said: Let there be light.”24 But the theistic worldview has given us much more than a creation story. It has given us a foundation for ethical behavior, including the Ten Commandments. It has provided a foundation for Western civilization that places a high value on education, medical care, art, culture, and philosophy. This theistic worldview created the preconditions for capitalism, including the rule of law and a mechanism for resolving disputes, accompanied by a hunger for discovery and an entrepreneurial spirit.

			Is It Realistic to See Science As Complimentary to Scripture?

			The organization of science can frustrate the layperson’s effort to absorb the larger picture. The mention of quarks and bosons, black holes and singularities, mutations and neural networks may send many of us running for cover. How is it possible to blend that intimidating body of knowledge with a faith-based understanding of creation?

			Our first thought is to proceed with great caution. But the time has arrived for caution to take a back seat.

			With a little effort, we can know as much about cosmology as Albert Einstein. We can possess a modern understanding of life that would flummox Charles Darwin. We can encounter the world of neuroscience in ways Sigmund Freud could only imagine. Cosmology, evolutionary biology, and neuroscience tell a fantastic story with an identical conclusion: God planned every step of creation before the first flash of light.

			Before we examine the blueprints commissioned to create the universe, this book should be placed in further context. Few topics have engendered more debate than the relationship between science and faith. How do arguments presented in the following chapters relate to the controversies that have stirred this heated field for decades, in particular intelligent design25 and a multiverse?26

			Intelligent design advocates have attempted to refute random Darwinism with an essential hypothesis: components of life are irreducibly complex, containing multiple interactive parts that wouldn’t function if one of the parts was missing. How, the argument goes, would an irreducibly complex system emerge through successive small modifications from less complex systems when an incomplete system brought no advantage to the cell? Their favorite example is the flagellum, the appendage protruding from a wide range of organisms, including bacteria and sperm cells.

			The word “flagellum” derives from the Latin word for a whip. Its function requires a rotary motor and a universal joint constructed from over twenty-five proteins. But why would natural selection preserve nonfunctional parts or proteins before the flagellum served a useful function?
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			Bacterium with flagella. The Intelligent Design movement has argued there was no reason for random evolution to preserve a partially formed, nonfunctional flagellum.

			Why would a step-by-step process of unguided evolution preserve the parts of this essential appendage until the entire apparatus was complete?27 The flagellum must be the product of an intelligent mind.

			Neo-Darwinists were quick to dismiss this argument. They posit that components of the flagellum served other needs of the cell before they came together to form a functional rotor. The flagellum might be an evolved extension of an older and simpler device used to expel degraded proteins from the cell.28

			In the following pages, we will learn about eight blueprints that make the universe a star-printing machine. Delete any essential blueprint, and the universe disappears. Our universe, to use familiar language, is irreducibly complex.

			Here’s the bad news for those who would dismiss these interactive impulses as accidental products of “nature” randomly commingling over time: these blueprints were present at creation. Interacting to perfection at their cosmic birth, there was no need to refine them postpartum.

			But wait, you say, there are infinite universes, a cascading multiverse. Our irreducibly complex components must be a dowry from an unknown and unknowable past.

			The Existence of a “Multiverse” to Explain the Life-Friendly Features of Our World

			Skeptics use a hypothetical multiverse to escape the implications of fine-tuning in the only universe we know.29 No scientist denies the fine-tuned features of our universe. The scientific literature and well-respected books have cataloged the wide-ranging extent of fine-tuning in the universe,30 from the mass of the electron to the fact that ice floats, the universe is life-friendly in multiple ways. But there is no need, atheists declare, to see life-friendly tuning as a reflection of a creator.

			All things are possible in an infinite succession of randomizing worlds. To the skeptic, an untestable hypothesis of many worlds is preferable to the explanatory power and potential judgment of an all-knowing god.

			A divine creator may have chosen to create a multitude of worlds—who are we to restrict His creative options? But He did leave His mark on this universe, which makes the multiverse irrelevant. Not only did God commission blueprints for the universe at large, but he also left an additional blueprint on a rare and privileged Earth: He deployed the information molecule called DNA and used its multi-layered codes to create a rising tide of intelligence. He created one special species that can understand and celebrate His science.

			Mind Created Matter to Reproduce Mind

			It is time to reinvigorate the concept of “natural theology.”31 Holy Scripture, the book of God’s word, gives us a fundamental portrait of God. But an understanding of God’s scientific works provides a powerful and complimentary approach to understanding God. A step-by-step tour of the cosmos in section 1 provides a striking case in point. The printing machine called the universe was no accidental product of nature. God designed each one of its parts to accomplish His ultimate will: there would be an expanding universe and a just-right sun nurturing a life-supporting planet called Earth.

			Be prepared to understand a significant take-home point from the universe as a harbinger of our study of life. God dispatched blueprints for the cosmos from a vast library containing all known mathematical equations. That library includes the description of every potential component of creation. Mathematicians have explored its stacks to retrieve descriptors for electricity, gravity, asteroids, comets, orbits, and quasars. They have even explored that library to solve the mysteries of black holes.32 God’s library is exhaustive, and His blueprints are eternal.

			In section 2, we will apply the lessons of the cosmos to the unfolding of the species and reach an even more remarkable conclusion: God also built a library for life. From a bacterium to a blue whale—and yes, to human beings—sequences for life’s structures (combinations of letters of DNA that constitute a gene), like the blueprints of the universe, are stored in an eternal library.33 The science of the cosmos is sacred. So are the DNA sequences of life.

			Section 3 affirms God’s ultimate intention. Nor only did His DNA build the most complex material object in the universe, the human brain, but he also made it an instrument for pursuing and understanding His science.

			John Polkinghorne, an English theoretical physicist, theologian, and Anglican priest, was a prominent voice explaining the relationship between science and religion. A professor of mathematical physics at the University of Cambridge, he encouraged all who would listen to consider science and religion reciprocal views of reality. Each worldview informs and enriches the other: “If people in this so-called ‘scientific age’ knew a bit more about science than many of them actually do, they’d find it easier to share my view.”34 That view: “science and faith are complementary paths to a fuller understanding of God.”

			This book should be dedicated to Polkinghorne’s advice. Learn a little bit more science, dear readers, and encounter the reality of God. Let science and faith give you “binocular vision” as you celebrate God’s creative power.

			Automobile Metaphor
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			Like a modern automobile, essential interactive components created the universe. Visualize the universe as a Rolls Royce of cosmic design.

			Throughout section 1, you will find automobile metaphors at the ends of the chapters. Some readers may feel that the science of creation is too challenging to understand. Yet, without being a certified mechanic, most drivers are familiar with their cars. They fill up the gas tank and use the engine’s power to accelerate down the road. That’s a fitting metaphor for the big bang that filled the universe with more energy than we can imagine and continues to drive cosmic expansion.

			Most drivers realize they depend on a carburetor to convert gasoline into flammable vapor. That’s an appropriate metaphor for the triple-team action that converts tiny particles called quarks into energy-rich protons ready to light up the stars. Chapter 2 describes a unique field that encodes quarks with mass. Chapter 3 describes the code for three-quark teams and a strong nuclear force that ties the proton package together. Both cars and the stars need their fuel.

			How much time did it take for the newborn universe to create enough hydrogen gas (protons) to fuel a billion trillion stars including our life-supporting sun? Twenty minutes.

			Drivers know they depend on batteries and generators to maintain electric power. It’s no surprise, then, that electrons and the electromagnetic force join atomic nuclei produced by nuclear fusion in the stars to build atoms, molecules, and the chemistry of life.

			Finally, drivers depend on smooth pavement and good tires and shocks to smooth out the quality of their ride. Space-time and its gravity should feel like an old friend, then, as Earth enjoys a smooth ride across space-time’s superhighways.

			These metaphors will only take us so far. Imagine your car arriving in an explosion of light and gradually self-assembling in your driveway.

			Rather than being intimidated by scientific jargon, approach the scientific blueprints of creation as components of a classic car. In the following chapters, you will meet our Rolls-Royce universe and its essential parts. Some of them, such as “energy,” “gravity,” and “electricity” are familiar terms. Other notions, like the teams of tiny quarks that build the protons and neutrons of the atom, the Higgs mechanism that encodes those quarks with mass, or the strong and weak nuclear forces that stabilize atoms and trigger the shining of the sun, may be unfamiliar. Great scientists have spent their entire careers exploring these blueprints in detail, often beginning with their mathematical foundation. They gave us a priceless gift. We can ignore math, grasp the big picture, and enjoy one aha moment after another as we recognize the fundamental nature of their discoveries: they have been exploring the divine foundation of creation.

			

			
				
					19	Psalm 8:1 (New International Version)

				

				
					20	Einstein, Albert (11 October 2010). Calaprice, Alice (ed.). The Ultimate Quotable Einstein. Princeton University Press. p. 325.

				

				
					21	Richard Dawkins, The God Delusion (Boston: Mariner Books, 2008).

				

				
					22	David Gelernter, “Giving Up Darwin: A Fond Farewell to a Brilliant and Beautiful Theory,” Claremont Review of Books, Spring 2019, https://claremontreviewofbooks.com/giving-up-darwin/.

				

				
					23	Jerry Bowyer, “God in Mathematics,” Forbes, April 19, 2016, https://www.forbes.com/sites/jerrybowyer/2016/04/19/where-does-math-come-from-a-mathematiciantheologian-talks-about-the-limits-of-numbers/.

				

				
					24	Genesis 1:3 (NIV).

				

				
					25	Thomas Y. Lo et al., Evolution and Intelligent Design in a Nutshell (Seattle: Discovery Institute Press, 2020).

				

				
					26	Brian Greene, The Hidden Reality: Parallel Universes and the Deep Laws of the Cosmos (New York: Vintage Books, 2011).

				

				
					27	Michael J. Behe, Darwin’s Black Box: The Biochemical Challenge to Evolution (New York: Free Press, 2006).

				

				
					28	Bailey Milne-Davies, Stephan Wimmi, and Andreas Diepold, “Adaptivity and Dynamics in Type III Secretion Systems,” Molecular Microbiology 115, no. 3 (2021): 395–411, https://doi.org/10.1111/mmi.14658.

				

				
					29	Leonard Susskind, The Cosmic Landscape: String Theory and the Illusion of Intelligent Design (New York: Back Bay Books, 2005).

				

				
					30	Martin Rees, Just Six Numbers: The Deep Forces that Shape the Universe (New York: Basic Books, 2000); Geraint F. Lewis and Luke A. Barens, A Fortunate Universe: Life in a Finely Tuned Cosmos (Cambridge: Cambridge University Press, 2016).

				

				
					31	William Lane Craig and J. P. Moreland, eds., The Blackwell Companion to Natural Theology (Hoboken: Wiley Blackwell, 2009).

				

				
					32	Roger Penrose, The Road to Reality: A Complete Guide to the Laws of the Universe (New York: Vintage Books, 2004), 691.

				

				
					33	Andreas Wagner, Arrival of the Fittest: Solving Evolution’s Greatest Puzzle (New York: Current, 2014).

				

				
					34	John Polkinghorne, Quarks, Chaos and Christianity: Questions to Science and Religion (Chestnut Ridge, Crossroad, 1994), xii.

				

			

		

	
		
			Section One

			The Universe

		

	
		
			The Blueprints of the Universe

			This is a simplified introduction to the blueprints commissioned to create the universe. You will likely recognize a few of the terms from popular science, ideas that will be covered in depth in this section.

			E = mc2

			Energy and matter are different forms of the same thing, like water, ice, and steam. This equivalence between energy and matter allowed much of the energy of the big bang to be placed in long-term storage in an abundant form of matter, the protons of hydrogen gas. Trillions of future stars have tapped that energy warehouse, using protons to fuel their nuclear fusion.

			The energy for all future stars was stored away in the first twenty minutes of creation. Our sun consumes six hundred billion tons of those hydrogen protons per second. The creation of protons from tiny particles called quarks required two creative steps involving three additional blueprints outlined below.

			Quark Code

			Quarks build the protons and neutrons for the nucleus of the atom by joining in teams of three. Two up quarks provide two-thirds positive charge each, for a total of four-thirds positive charge. One down quark provides a one-third negative charge. The net charge of the proton? Positive one, matching the minus-one charge of the electron. With only one up quark but two down, the net charge of the neutron is a convenient zero. Neutrons play a critical role during construction of heavier elements in the stars.

			The Higgs Field and Boson

			Quarks and their fellow particles emerged from big bang energy traveling at the speed of light. If they continued to travel at light speed, quarks would have never joined in three-quark teams to form protons or neutrons. But quarks instantly encountered a mass-encoding field, the Higgs field, the only such field known to science. Forced to swim through this mass-encoding ocean, quarks slowed down, took on mass, and began to interact with each other.

			Gluons of the Strong Nuclear Force

			Like furiously vibrating rubber bands, gluons lock quarks in the confines of the proton and neutron. Gluons assure the stability of the atom and play a vital role during nuclear fusion in the stars.

			Space-Time

			Like multi-layered bubble wrap, space-time provided a container for the contents of the big bang and the gravitational power to build galaxies and stars. Gravity conspired with the next two blueprints to trigger nuclear fusion in the first ancient star (W particles of the weak nuclear force and the quantum wave function that define and facilitate particle interaction are discussed below).

			W Particles of the Weak Nuclear Force

			In the hot and dense center of a soon-to-be star, gluons of the strong force hold two protons close together (since protons both carry a positive charge, they repel each other). Then W particles of another nuclear force, the weak force, plunge into a up quark in one of the two protons, converting an up quark to a down. Two protons instantly became a proton-neutron form of hydrogen called deuterium. By repeating this process, the weak force creates a second form of hydrogen called tritium (one proton, two neutrons). Deuterium and tritium then fuse into helium, releasing a small percentage of the starting matter as energy—the heat and light of the stars.

			The Quantum Wave Function

			By allowing fundamental particles such as protons and neutrons to exist in a superposition, existing at multiple locations in the same instant, and to entangle (join forces), quantum properties allow deuterium and tritium to fuse, creating helium in the process and releasing a small amount of matter as pure energy, as previously described. Nuclear forces and quantum properties conspire with the squeeze of gravity to create the grandeur of the nighttime sky. All particles and their potential are described by a quantum wave function.

			The Electromagnetic Force

			As nuclear fusion in the stars produced a table of elements and supernova explosions produced by the death of those stars discharged those elements into interstellar space, electrons joined with the nuclei of elements to produce complete atoms. By sharing electrons, atoms create larger chemicals called molecules (for instance, two hydrogen atoms join a single oxygen atom to create H2O, or water).

			As the blueprints of the universe created trillions of stars and filled the stretches of space-time with elements, atoms, and molecules, the laboratory of life began to open on planet Earth.

		

	
		
			Chapter One

			Let There Be Light

			“In the beginning, God created the heavens and the Earth.”35 In a dramatic first step, He released vast quantities of heat and light from a point smaller than an atom. The commandment “Let there be light” launched an expanding universe virtually infinite in size today.

			The eruption of the universe in a blinding burst of light is described by Holy Scripture in the first few sentences of Genesis. Science refers to this incredible moment as the “big bang.”36 Time and space had a beginning in infinite heat and light. In the NIV, Genesis 1:1 declared, “Let there be light,” and big bang energy delivered more than light. It also gave birth to particles and forces capable of weaving the world. This creatio ex nihilo represents a confirmation of faith and a barrier to the reach of science.

			The big bang delivered the light of a billion, trillion suns. That quantity of energy and light defies human understanding. But even the vast light of creation would eventually grow dim, barely detectable today in the darkness of space (“the cosmic background radiation”). How would God assure that His commandment “Let there be light” lights up His entire creation?

			The solution is breathtaking: God commissioned blueprints embedded in the light, each based on advanced mathematical equations, to create a warehouse of stored energy that would someday light up the stars.

			[image: ]

			Albert Einstein considered the leading scientific thinker of the modern era. He helped launch the field of quantum mechanics with Max Planck and won the Nobel Prize for his work with the photoelectric effect. Einstein is best known for his explanation of gravity as the warping of space-time and the famous equation E=mc2 recognizing that energy and matter are different forms of the same thing.

			How could God create a warehouse of stored energy? What would that warehouse accomplish? Einstein discovered the answer to those questions in the most important equation known to science:37 E = mc2.

			Matter can store vast quantities of energy! The speed of light squared is a number equaling 299,792,458 meters per second.38

			In less than twenty minutes, blueprints of creation filled an energy warehouse destined to fuel trillions of stars. To restate: in less than half an hour, divine blueprints created the raw material for a glorious cosmos filled with galaxies and stars.

			The Equivalence of Energy and Matter

			Produced today in diverse forms including solar, wind, and chemical, electromagnetic energy launched the creation of our universe with unimaginable quantities of heat and light. That energy had no weight and occupied no space. In contrast, matter consists of objects that have mass and occupy space, ranging from atoms to planets and people. Here’s a shocking fact: energy and matter are different forms of the same thing. They are equivalent, like steam from the kettle, flowing water, and frozen ice. As hard as it is to imagine, Earth and its contents, including every atom in our body, began their journey in light.

			Einstein’s famous equation, E = mc2, describes God’s energy plan.39 Big bang light stored unimaginable quantities of energy (E) in the protons of hydrogen gas (m), creating massive warehouses of potential energy that would someday fuel trillions of stars. (Remember: c2 is an eighteen-digit number reflecting the enormous capacity of matter to store energy.)

			A deeper analysis reveals the divine elegance of creation. Protons and neutrons, particles that create the nucleus of the atom, are derivative products. They carry three tiny passengers called quarks.40 In the newborn universe, quarks were created in unimaginable numbers by the collision of high-energy photons of light. But before quarks could become matter and join in three-quark teams to create protons and neutrons, they had to be

			
					first, encoded with mass by a one-of-a-kind Higgs field (chapter 2)41 and

					then packed in teams of three—two up quarks, one down—and locked into place by furiously vibrating rubber bands (technically, “gluons” of a strong nuclear force (chapter 3).42


			

			Let there be quarks, encode those quarks with mass, glue quarks into hydrogen protons, and light up the universe with stars.
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			Loving God with All of Our Mind

			Holy Scripture gives us our most intimate portrait of the power and priorities of God. His number one commandment: that we love Him with our heart, soul, strength, and mind. The inclusion of mind carries special meaning for our science-savvy world. God has given us a front-row seat and powerful tools to comprehend His creative powers. As a component of loving God, we should use our God-given minds to understand and celebrate His science.

			For many of us, that may seem easier said than done. No matter the quality of someone’s education, few have had meaningful exposure to cosmology, particle physics, stellar chemistry, or planetary science. Our high school (or college) courses have hardly brought us up to speed. Why should we care? Because an understanding of the creative forces that have sculpted our universe drives home a powerful message: God is real. He created our universe in an act of divine love. We can acknowledge that love by understanding and celebrating creation.

			We can begin that celebration by understanding the most significant equation in science (E = mc2). This beautiful equation allows light to congeal into matter (objects with mass that occupy space). Unfortunately, humankind has also learned to run the equation in reverse, allowing matter to release the destructive power of its stored energy,43 a fact only too familiar in a world awash in nuclear weapons.
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			The equivalence of energy and matter is a vital blueprint of creation. Big bang light would fade over time, but stars would defeat the darkness. Einstein’s famous equation E = mc2 describes God’s plan for the stars.

			Evidence for the Big Bang

			There is plenty of good science to support the creation of the universe in a big bang. For the initial twenty minutes of creation, the newborn universe was so intensely hot, it functioned as a nuclear fusion reactor, creating hydrogen and smaller amounts of other light elements, including helium and lithium.

			Scientists have calculated the percentage of light elements in the universe today: hydrogen is at 75 percent and helium 24 percent, with trace quantities of lithium. How do those quantities jibe with the big bang theory? They are right on the money, suggesting that we can trust the big bang model.44

			Scientists also see imprints of the big bang in the “cosmic microwave background” or CMB, faint waves of light still detectable as static on our radios and TVs.45 Scientists consider the CMB the afterglow of the big bang.

			Couple the CMB and the proportion of light elements with well-documented evidence that our universe is constantly expanding, and we find science and Holy Scripture in agreement: our universe erupted from nothingness in response to a divine command!

			Einstein’s Contribution to Big Bang Theory

			Albert Einstein is best known for the general theory of relativity, published in 1915, explaining gravity as the warping of space-time. But his “miracle year” happened a decade earlier, in 1905. Working in obscurity at a patent office in Switzerland, Einstein published four back-to-back articles that changed the world of physics. The most famous of those papers established the equivalence of energy and matter (E = mc2).46 Matter is the storage form of energy. Like water and ice, energy and matter are different forms of the same thing.

			Blueprints in the Light

			The take-home message of this chapter and the two chapters that follow should be repeated, hoping that these once unfamiliar terms grow familiar in the process:

			
					The big bang delivered more energy than a million trillion suns.

					The equation E = mc2 allowed light to congeal into matter.

					The most abundant matter in the early universe were up and down quarks that create the protons and neutrons of the atom.

					Initially, massless quarks were moving through the universe at light speed. A Higgs field encoded those quarks with mass, slowing them down and allowing them to interact with each other (chapter 2).

					A “code of the quarks” divided quarks into three-quark teams that gave protons and neutrons just-right quantities of electric charge. One team (two up quarks, one down) create protons. A second team (one up quark, two down) create neutrons (chapter 3).

					“Gluons” of the strong nuclear force locked those quarks in place, preparing protons and neutrons for a long, stable ride to the first star (chapter 3).

			

			Protons of hydrogen gas flowed into the space-time container, destined to create deuterium and tritium, the fuel for the first ancient star. Subsequent stars would produce a precious fruit: a table of elements for planets and life. God’s commandment “Let there be light” was satisfied trillions of times over as stars filled the expanding cosmos.

			Celebrating God’s Initial Equation

			In this first chapter, we have met four of the eight blueprints commissioned to create the universe: E = mc2, the Higgs field, the quark code, and the strong nuclear force. In less than half an hour, these divinely commissioned blueprints created enough hydrogen to provide the fuel for nuclear fusion in every future star!

			This chapter is dedicated to the equation/blueprint, E = mc2. Let there be light, let light create matter in mass-encoded quarks and protons, and launch a journey to galaxies, stars, Earth, and its life.

			We Have Met the First Blueprint of Creation

			E = mc2

			Car Fact

			As noted in the introduction, we may initially view the universe as too complex to comprehend. But our car-savvy culture manages to manufacture complex automobiles en masse. The following is our initial “car fact”:

			Rather than using gasoline refined from fossil fuels, you could power your car with man-made liquid hydrogen (H2), close cousins of the protons that fuel the shining of the stars. Unfortunately, liquid hydrogen is amazingly inflammable and must be transported in special containers at ultra-low temperatures. NASA recently launched the first Artemis rocket in preparation for sending men and women back to the moon. The fuel for that rocket? Hydrogen: the same atom that fuels nuclear fusion in the stars.

			Supplement One

			In 1915, most scientists, Einstein included, thought the universe was eternal and stable. To describe an unchanging universe, Einstein added a “cosmological constant” to the equations of relativity. His universe would neither expand nor contract.

			The astronomer-priest Georges Lemaître realized that Einstein’s cosmological constant was a mistake. By deleting the constant, he recognized that the universe may be constantly expanding. Reversing the expansion, he reached a startling conclusion: the universe had a beginning, erupting from a “cosmic egg!”

			Einstein resisted the notion, but Hubble’s telescope confirmed the hypothesis. The universe began in a point of near-infinite heat and light, what we know today as the “big bang.”

			[image: ]
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			Chapter Two

			Let There Be Mass

			Photons of light have no mass. As a result, they set the speed limit of the universe. Photons can circle Earth seven times per second.

			Like photons of light, quarks emerged from the light with no mass. Mass gives matter its heft, allowing material objects to occupy space and resist acceleration.47 When the gravitational field of Earth acts on your mass, it determines your weight. A lawnmower might help explain mass. When you push a lawnmower up a hill, the lawnmower’s mass resists the push. What if some miracle stripped away the lawnmower’s mass? It would disappear into space at the speed of light.

			If quarks remained mass free, they would continue to travel at light speed, ignoring their fellow quarks. But protons require teams of three quarks. If there were no mass, there would be no protons. If there were no protons, there would be no deuterium or tritium and no lights in the sky. Something had to give quarks mass, slow them down, and encourage them to work as a team.

			The solution was embedded in the big bang in the form of a Higgs field, a mysterious field of energy filling the entire universe like no other field known to science. Higgs bosons, the particle of the Higgs field, fill the field like an ocean of invisible molasses. Quarks encounter that ocean, slow down, and acquire a perfect quantity of mass (see the definition of mass below).

			Make the Universe Physical

			The big bang delivered quantities of energy that defy our imagination. But God intended to fill creation with more than light. He intended to create an abundance of objects made of “matter.” Galaxies and stars represent matter. So do planets and people.

			In chapter 1, we met the vital equation E = mc2 and recognized that matter (the m in the equation), is frozen energy. We also realized that protons were the most abundant form of newborn matter, storing energy for the stars and beyond.

			The “standard model” of particle physics had a fundamental flaw. It failed to explain how electrons and quarks obtain mass. Defined as resistance to acceleration, mass gives material objects their heft. Gravity acts on our mass and translates that mass into weight. Without mass, quarks would fly into the expanding universe at the speed of light, producing nothing more than a light show.

			How Would Electrons and Quarks, Components of the Atom, Acquire the Necessary Mass?

			A magnificent blueprint rose to the challenge. A one-of-a-kind field, the Higgs field, producing particles known as Higgs bosons, instantly filled the newborn universe. Higgs bosons interacted with electrons and quarks, slowing them down and encoding them with just-right quantities of mass.48

			How did scientists discover this mass-encoding mechanism? In one of the most dramatic developments in the history of science, physicists discovered the Higgs solution by analyzing a mathematical equation.49 Should a field described by that equation fill the universe, they realized, it would accomplish the encoding of mass.
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			The Standard Model had a significant problem: There was no mechanism for mass that would make the universe physical.

			Peter Higgs examined an equation and proposed a solution: If a field described by the equation filled the entire universe, it would provide the missing mass. High-energy particle collisions at CERN in Geneva Switzerland in 2012 confirmed the existence of a Higgs boson.

			In 1964, scientists proposed that a Higgs mechanism explains the origin of mass. In 2012, the Large Hadron Collider in Geneva, Switzerland, confirmed the existence of the Higgs boson.50 Peter Higgs was right: the Higgs mechanism allows the universe to contain physical objects, including galaxies and stars and planets.
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			The Higgs Mechanism

			Every particle congealing from big bang light was traveling at the speed of light. Like the photons of light, they had no mass. Mass represents the “stuff” in an object that makes it resist acceleration. Mass is also the property of matter that gives physical objects their weight.
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			What’s So Important About Mass?

			Photons of light have no mass—and, therefore, they have no resistance to acceleration. As a result, they set the speed limit of creation, circling the Earth seven times per second.51 Only particles with mass could slow down, interact with each other, and make something physical.

			So, how did God assure that His universe would contain physical structure? He dispatched a powerful field (like all other blueprints, defined by a mathematical foundation) that could encode electrons and quarks with mass. Like no other field known to science, the Higgs field and its bosons are distributed equally throughout the universe.52

			Without this Higgs mechanism and the gift of mass, quarks would be zooming across an empty universe with no inclination to form protons or neutrons. The universe would have no physical structure, atoms, planets, or people.

			A manger scene provides a metaphor for the loss. There would be no manger. There would be no sheep. There would be no Lamb of God and no stars to guide the wise men. And there would be no artist to paint the scene. The universe at large would be empty.

			The Higgs field is a cosmological miracle, comparable to the “bread of heaven,” “angel’s food,” or “spiritual meat.” In the era of computers, we can recognize the Higgs field as something even more familiar: the Higgs is the motherboard of creation, encoding God’s particles with mass.

			If the Higgs Had Formed Differently

			How important is the Higgs mechanism? Lawrence Krauss, former foundation professor at Arizona State University’s School of Earth and Space Exploration and ex-director of the university’s Origins Project, explains it well. “Every facet that is responsible for our existence, indeed the very existence of the massive particles from which we are made, would thus arise…the formation of…Higgs condensate [field]…. The particular features that make our world what it is—the galaxies, stars, planets, people, and the interactions among all of these—would be quite different if the condensate [Higgs] had never formed. Or if it had formed differently.”53

			Putting the Higgs Mechanism in Perspective

			We should ask this question at the end of each chapter: how many times do we uncover ingenious blueprints and dismiss them as accidents of nature?

			Was the eruption of light in the primordial atom an accident? Did an accident give birth to quarks in the big bang light?

			If these events were random accidents of nature, then it only makes sense that the Higgs field was accidental as well…right? Wrong.

			We can rest assured that nature couldn’t care less about a mass problem. Mother Nature would be perfectly content with a massless particle light show and a structure-free, non-physical world. It was a transcendent mind, not nature, who wrote the Higgs equation and endowed creation with mass.

			We Have Met the Second Blueprint of Creation

			E = mc2

			The Higgs field

			Car Fact

			Imagine attempting to drive a massless holographic version of your car. Your hand would effortlessly pass through the door handle. The steering wheel would be a wispy vapor. Higgs bosons encode the components of your car with mass. Slam the door, kick the tires, and be thankful for God’s gift of mass.

			Supplement Two

			Learn more about the Higgs mechanism that gives the universe physical structure. In technical terms, the Higgs field makes the entire universe, in the words of Frank Wilczek, a “super-duper-super conductor,” forcing electrons and quarks to navigate an ocean of Higgs bosons.54
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			Chapter Three

			Quark Code and a Strong Force

			In chapter 1, we met the vital equation E = mc2 and recognized that matter is “frozen” energy. We also learned that protons were the most abundant and useful form of newborn matter. Protons (hydrogen gas) deliver fuel to the stars.

			In chapter 2, we reviewed a critical step in the production of protons. Massless quarks could hardly form protons as they zoomed into the universe at light speed. But a Higgs mechanism encoded electrons and quarks with a just-right quantity of mass. If the Higgs field was team player number one in the plan to convert quarks into protons, two new blueprints quickly joined the team.

			A quark code organizes quarks into three-quark teams with just-right quantities of electric charge. Then, a force particle, the gluon of the strong nuclear force, enveloped those three-quark teams in its embrace, creating stable protons and neutrons for the nucleus of the atom.

			Let There be Electric Charge

			We use electrons to light up our homes and charge our computers and smartphones. It’s common knowledge today that electrons carry a negative, minus-one charge.
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			To their surprise, particle physicists in the 1960’s discovered that protons and neutrons contain tiny particles inside with the strange name quark. Quarks come in two flavors, “Up” and “Down,” and those quarks carry different fractions of electrical charge. As depicted in these images, quarks gather in three-quark teams: two “Up” quarks with one “Down” create a proton with a positive one charge matching the negative one charge of the electron. With just One “Up” quark and two “Down,” neutrons are charge neutral.

			Quarks also emerged from the light with charge, but their quantity of charge was strange: quarks possess fractions of electric charge. One flavor of quark, the up quark, has a two-thirds positive charge. Its cousin, a down quark, has a one-third negative charge.55 Why create quarks with fractional charge? And why deploy them in teams of three? Chapter 3 will answer those questions and provide a striking example of divine design.

			Code of the Quarks

			We should analyze the math of three-quark teams. One team (two ups, one down) create protons with a net charge as follows: 2/3 + 2/3 – 1/3 = 3/3. Protons have a positive electric charge. The plus-one (+1) charge of protons perfectly balances the negative-one (-1) charge of the electron.

			A second three-quark team (one up, two downs) produces charge neutral neutrons: 2/3 – 1/3 – 1/3 = 0. Charge neutral neutrons play a critical role during nuclear fusion in the stars by adding mass to a higher element without disturbing net charge.

			The quark code would be meaningless without an additional blueprint called “the strong nuclear force,” one of the fundamental forces of physics, locking quarks into protons and neutrons and assuring the stability of atoms.56
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			Gluons of the Strong Nuclear Force lock quarks in place inside protons and neutrons in the nucleus of the atom. Gluons act like furiously vibrating rubber bands, assuring that quarks never exist freely on their own.
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			What Creates Matter?

			Atoms make matter, but that answer is incomplete. A better response: protons and neutrons form the nucleus of atoms, while electrons orbit overhead. That answer is correct but also incomplete. What really creates matter? Particles called quarks join in teams of three to form the protons and neutrons of the atom. Quarks lie at the heart of matter.

			Why do quarks work in teams of three? Their teamwork exploits their fractional charge, giving protons a positive charge of plus one, precisely balancing the negative charge of the electron.

			Enter the Strong Nuclear Force

			Quarks are slippery creatures. Something had to glue quarks into three-quark teams to stabilize the proton and nucleus of future atoms. The strong nuclear force provides the stabilizing factor. Its force particle, the aptly named gluon, locks them securely in place.57 Thanks to the strong nuclear force, quarks never exist freely in nature but are always locked tightly inside the protons and neutrons of the atom.58

			The Quark Code is a Striking Example of Superintelligent Design

			Francis Collins, the former director of the National Institutes of Health, expresses his impression of quark code in his well-received book, The Language of God, stating, “For those who argue that materialism should be favored over theism, because materialism is simpler and more intuitive, these new concepts present a major challenge.”

			He continues: “Their mathematical representation invariably turns out to be elegant, unexpectedly simple.… Why should matter behave in such a way?”59

			The widely respected (and unfortunately recently deceased) science writer, Amir Aczel, recorded his impression of the quark code in his 2014 book, Why Science Does Not Disprove God: “I have marveled myriad times about what to me is one of the greatest mysteries of all: how, within the immensely hot and dense ‘soup of particles’ that constituted our universe, a fraction of a second after the Big Bang, the quarks suddenly gathered in threes: two ‘ups’ and a ‘down’ to form protons and two ‘downs’ and an ‘up’ to form neutrons. How was it ever possible, I have asked myself, that the charges of these quarks turned out to be exactly 2/3 for an ‘up’ and -1/3 for a ‘down’—with not even the tiniest of errors, so that the proton would miraculously match the opposite charge of the electron (-1) and the neutron’s charge would be precisely zero: just what is necessary to form atoms and molecules? How did such an incredibly improbable event ever happen without some calculated act of creation? And further, how did the masses of the elementary particles turn out to have the perfectly precise ratios needed so that our world of atoms and molecules could exist at all?”60

			These two leading observers recognize the implications of quark code:

			A superintelligent mind endowed quarks with fractional electric charge and dispersed them in three-quark teams.

			We Have Met the Third and Fourth Blueprints of Creation

			E = mc2

			The Higgs field

			Quark code

			Gluons and the strong nuclear force

			Car Fact

			If your car functioned like the universe, its carburetor would use the quark code and gluons of the strong force to convert nonflammable massless quarks into energy-rich hydrogen protons.

			After three successive miraculous interactions with

			
					the Higgs field for mass,

					other quarks to create three-quark teams, and

					the strong force to stabilize the process, the clouds of hydrogen fuel were ready for a journey to the stars.

			

			Supplement Three

			Quarks create protons and neutrons for the nucleus of the atom. Beginning with Democritus in ancient Greece, human beings have struggled to understand the components of the atom.
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Key Definition: Matter

A physical substance, as distinct from mind and spirit. Objects
with matter occupy space and possess rest mass.

Key Definition: Mass

The property of resistance to acceleration. Think of a car sitting
on the side of the road in neutral gear. You may have difficulty
pushing that car a few feet. Its mass resists your push. The gravi-
tational field of Earth acts on our mass to determine our weight.
Want to weigh less? Go to the moon. In the smaller gravitational
field of the moon, your weight will fall by 80 percent!

Key Definition: The Higgs field

A one-of-a-kind field filling the entire universe, producing parti-
cles known as Higgs bosons. Higgs bosons interact with electrons
and quarks, encoding them with a just-right quantity of mass.
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Question:

Is it likely that an accidental “burp” in the cosmic emptiness
delivered a perfect combination of interactive parts working as

a creative team?
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Question:
Do these fractional quark charges seem arbitrary and

accidental?
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Question:
Is the Higgs field any less a miracle than the manna of Exodus?
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Key Definition: Theism

The belief that a supreme being created the universe and con-
tinues to supervise its unfolding. Judaism, Christianity, and
Islam consider this being to be God.
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Key Definition: Naturalism

Natural laws and forces created and control the universe, leav-
ing no room for supernatural or spiritual explanations.
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Question:
If the universe sprung from a “cosmic egg,” who was the “cos-

mic chicken?”
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Key Definition: Energy

The ability to perform work or cause change. Sources of energy
include the sun and wind, chemical reactions, electric current,
and the mechanical properties of motion. Unlike matter, energy
has no mass and occupies no space.

Key Definition: Matter

A physical substance containing mass that occupies space. Mat-
ter includes atoms, molecules, and their combinations including

stars, planets, and people. )






