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Though it iscommonplace in discussions of science and religion to make the distinction between scientific
explanations of how and religious explanations of why, the distinction does not hold up under close examination.
In recent discussions of big bang cosmology, scientists are more and more addressing of the questions of why,
particularly in discussions of the role of symmetry in contemporary physics and in debates about the relevance of
the anthropic principle.

Asapart of anintroductory courseon Western Religious Thought, | normally includeadi scussion of Genesis
1-2. Asstudentswork to make sense of these storiesinlight of their own common senseand scientific understandings,
they quite frequently hit on the distinction between how and why. 1n some form or other their responses take up the
familiar stancethat Genesistellsthe story of why God created the world, and sciencetellshow God did it. When the
discussion goesin thisdirection, it isbecoming more common for studentswho are up on their scientific cosmology
to bring in the big bang. Then the distinction takesthis specific form: The story of Genesistellsuswhy God created
the universe and the big bang theory tells us how.

Even though thishow/why distinctioniscommonplacein academic discussionsof scienceandreligion, | am
ambival ent when studentsget such high explanatory mileagefromthissimpledistinction. | suppressmy ambivalence
in the class discussion, however, because | always want to encourage students who make an attempt to understand
any text, but especially abiblical text, with any complexity beyond aone-dimensional literal reading. Another reason
for my ambivalenceisthat Genesis 1-2 does not make any direct attempt to say why God created the world.

Initsacademicuse, thedistinction of how andwhy isonly slightly more sophisticated than thecommon sense
one used by studentsin an introductory course. Science and religion are totally separate. Science can explain only
how thingswork intermsof causal rel ationshipsdescribed by the application of natural lawsbut it cannot explain any
eventsintermsof their purpose or why they happen. Ontheother hand, religion givesan understanding of why things
are asthey are, especialy in terms of the origins, nature, and destiny of human beings.

It isnot surprising that these arguments are so common when we remember that the distinction isin many
ways built into the origins of the way modern science saw itself from its beginningsin the seventeenth century. One
of the goals of the new experimental natural philosophy wasto understand nature strictly in term of efficient causes
and to eliminate any appeal to Aristotle’ steleological causes that would explain nature in terms of purpose.



Thisearly commitment of natural sciencewasquickly put to political useinthefamouscompromise between
theCatholicchurchand Galileo. Thefirst examination of Galileo ended withthecompromisethat Galileowouldbeable
tocontinuehiswork aslong ashenever claimed any morethanthat histheorieswere* aconvenient mathematical device
for describing the phenomena’ of the apparent motions of the heavenly bodies. The elimination from Galileo’s
descriptionsof any notion of why thingsareasthey arewasall that was heeded to remove any claimtotruth that could
challengethetruth of the Church. In spiteof thepolitical charade, therewereno abstract intellectual difficultiesinthe
compromisethat Galileo hadto make, givenhow hesaw thenatureof hisscientificenterprise. Asheputitinhis”Letter
totheGrand DuchessChristina,” hedid not seeanecessary conflict between scienceand thedeeper truthsof theBible.
Hearguedthat “ the Bibletaught how to goto heaven, not how theheavensgo” .* Theproblemsleading uptothesecond
examination of Galileo and hissubsequent conviction cameabout morefrompolitical changesintheVaticanthanfrom
afailure of the abstract division between descriptive calculation and truth.

Thisbasic split betweenhow andwhy continueswith | saac Newtonlater inthesamecentury. For himscience
could not addressissues of purpose because the laws of nature he discovered, and the existing universe to which he
applied these laws, were separate fundamental givens. The laws could not be derived from objects and the objects
could not bederived fromthelaws. He could only usetheselawsto explain how objectsfell tothe surface of the earth
and how theobj ectsof thesolar system moved aroundthesun. Thevery useof themetaphor of law implied agrounding
inalaw-giver whoselawsmust beobeyed. For Newtontherewasno conflict between hisscientificviewsand hisappeal
to God asthegiver of these universal laws. Hecould not explain why therewasgravity with the property of universal
attraction; he could only accept it asalaw-governed force that allowed him to explain how it affected the motions of
all material bodies.

Thissamedistinction liesat the heart of the positivistic view of sciencethat developed inthelate nineteenth
and early 20th centuries. Science can describe how the world works according to verifiable observations, and this
account istheonly onethat givestrueknowledge. Itisnotthat verified scientificknowledgewasinconflictwithreligious
beliefs, but that religious beliefs not being susceptibleto universal generalization and empirical verification werenot
evenqualifiedto count asknowledge. (If thepositivist didn’t know it, it wasn’t knowledge.) Of coursethedistinction
of how/why isnot theonly splitinvolved in apositivistic understanding of science. Associated withit are otherssuch
asfact and value, objective and subjective, cognitive and emotive, logical and psychological, all with the attending
belief that only thefirst termsof thesedistinctionsarereally of importanceto scienceor toanyoneinterestedingenuine
knowledge.

In this positivistic interpretation there is no assumed need for scientific laws aslawsfrom alaw giver. The
universal regularitiesof naturearebut generalized descriptionsof how naturealwaysworks. A claimtoany other status
wouldbeanunverifiableclaim of metaphysics. Inthisview itisnot acaseof merely making adistinction between how
andwhy. Rather, thequestion of why isexcommuni cated fromthel egitimate realm of knowledge, and weareleft only
with autilitarian view of how thingswork.

In theological treatments of the relationship of science and religion, this simple distinction reached itshigh
pointinthevariousformsof Protestant Neo-orthodoxy. SuchfiguresasKarl Barth, Rudolph Bultmann, Paul Tillich,
andLangdonGilkey, foral their differences, all hadacommon commitment. All of themdistinguish scientificknowledge
fromreligiousknowledgeby accepting an understanding of scienceand aview of Christianity that stressestheprimacy
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of revealed knowledge as purely separate from science or any form of knowledge achieved by human beings. Again
science hasthe power to figure out with reason how the natural world works, but only atheol ogy of theword can give
knowledge of the true purposes of God in hiscreation. In using thisabstract distinction to keep science and religion
separate, theol ogianswerenot simply imposi ng atheol ogi cal i nvention on sciencebut werecapitalizingonadistinction
that stems from one to the assumed tenants of science' s understanding of itself. This may have worked well for the
apol ogetic task of making aplace for religious knowledge, but it did so by appealing to an understanding of science
that isnot only antithetical to religion, but hasin recent years been shown to be atotally inadequate interpretation of
the scientific enterprise.

Like most simple distinctions, this one provesto be more effective in simple abstract situationsthan in the
complicated interactions of peopl e going about the tasks of making sense of themselvesin the world—whether these
tasksare seen asscientific or religious. Many forms of religion clearly do not forfeit theright to draw upon religious
commitmentsto understand how theworldworks, with themost obviousbeing religiousfundamentalismandliteralism.
And scientists have never been timid about moving beyond the technical limitations of their scientific enterprisesto
bring their thought to bear on understanding everything, including human behavior, ethics, politics, art, and religion.
More and more, scientists are breaking the accords of the how/why truce and are speaking to issues ranging from the
purpose of human lifeto the purpose of the cosmos. Or inthetermsbeing devel oped here, people doing science make
aclaim on why, just as people who think about religion make aclaim on how things are described.

In the seventies, discussions of science and religion were conducted more and more against the backdrop
of twentieth century physicsandthetheoriesof general relativity and quantummechanics. | think particularly of Fritjof
Capra s1975work, The Tao of Physics, inwhich herel ates science and religion by showing parallel sbetween Eastern
mysticismand thescientifictheoriesof highenergy physicsintermsof morehalistic, non-causal approachesto science.
Not only did he think this cast light on the relationships between science and religion, he felt that the application of
nonreductive, and holistic systems to physics would also help clear up the disarray that the field of particle physics
found itself in during the seventies. Thelast ten yearshave been marked by the discussion of non-mechanistic views
of science. Thishasranged from emerging postmodern understandings of scienceto the popular views of cosmology
presented by Carl Sagan (Cosmos) and Stephen Hawking (A Brief History of Time).

I now want to explore some of the ways that science is more and more blurring the distinction between
explaining how and explaining why by focusing on someissues associated with the big bang theory. Last year | was
walkingthroughanairport terminal when| noticed aTimemagazineontherack withacover showingastar-filled cosmic
background with thisquestion writtenin theforeground: “What Does Science Tell UsAbout God?’ | must admit that
my first reaction wasto mutter “nothing,” and keep on walking, but | bought a copy to see why Time was picking up
on thetopic. Their lead-in centered on the discussions that have been generated by the recent discovery of small
fluctuationsin the cosmic background radiation. Thesefluctuationsare seen asfurther support for understanding this
cosmic radiation astheresidue of the big bang that took place some 15 billionyearsago. Last springwhenannouncing
thefinding of thesefluctuationsinthecosmicradiation, aphysicist withtheproject, George Smoot, added thecomment:
“If you'rereligious, thisislikelooking at God.”?

The cosmic background radiation predicted by big bang theory was originally discovered in 1965 by Arno
Penzias and Robert Wilson while they were trying to tune alarge microwave antennae at the Bell labs. They found
adlight but puzzling background static that they could not eliminate and which seemed to be the same intensity no
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matter in which direction in the sky they pointed the antennae. The signal seemed to be coming from everywherein
the universe. Later, when they became aware that there were plans to conduct an experiment to try to detect the
theoretically predicted residueof radiationreleased by thebig bang, Penziasand Wil son realized that they had al ready
discoveredit. Fromthat point on, the big bang theory cameto theforefront astheonly serious model for investigating
the origins of the universe.

Therewere, and till are, difficultieswiththemodel. Oneof them wasthat the cosmic background radiation
Penzias and Wilson discovered wastoo uniform. Thisuniformity created problems becauseit could not account for
thefact that the universeisnot uniform but lumpy with its myriad of galaxies and other complicated celestial bodies.
But therecent experiment that measuredthevery sight fluctuationsintheradiationlevel hel ped overcomethat problem,
and this became further evidence for the accuracy of the big bang model.

Beyond Smoot’ sironic or perhaps facetious remark that seeing these fluctuations of background radiation
was like looking at the fingerprints of God, this|latest round of discussions about God and the big bang hasled to a
widerangeof reactions. Ononeside GeorgeL indbeck of theY aleDivinity School expressed di sappoi ntment onhearing
the new discovery for fear that Christian theologians would use thisas away of confirming the Christian doctrine of
creation. At the other end of the spectrum, theologians like Ted Peters saw this as further evidence for histheory of
a consonance or harmony between science and theology.®

I now want to focus on three areas in which uses of the big bang theory blurs how/why. They are (1) the
commitment that physicistshaveto symmetry asapart of their methodol ogical approaches, (2) thespecul ativeappeal s
to what has been label ed the anthropic principle, and (3) the implied narrative generated by the big bang theory.

The Role of Symmetry.

One of the most interesting aspects of the big bang isthat it is one of the places where the two theories of
generd relativity and quantum mechanicscometogether. Wenormally think of thesetwo major revol utionsof twentieth
century physics as theories with two separate applications. Relativity appliesto the realm of the very large and the
very fast, involving speeds at or near the speed of light. Quantum theory appliesto the realm of the very small inthe
non-deterministic domain of subatomic particle physics. The big bang model involvesgeneral relativity becausethe
big bang depends on the four dimensional world of a space-time continuum, and it depends on quantum mechanics
becausein the earliest momentsafter the big bang the entire universe was so infinitesimally small that it had the same
dimensions that are today associated with the sub-atomic realm of quantum mechanics.

Inthisearly universewhere explanations must be both rel ativistic and quantum, the classical lawsof Newton
no longer apply. But the relation of these twentieth century approaches to the mechanical world of Newton is even
more complex than this. The Newtonian world has three main components—the objects of mass, the forces that act
on these masses, and the universal lawsthat provide the rulesfor how these forces and objects behave. For Newton,
these three have to remain independent of each other to guarantee the universality of his system. Forces could not
be derived from objects because the uniqueness of each object could not produce forces that were uniform enough
tobesubjecttoinvariablelaws. And certainly thelawscoul d not bederived fromeither the objectsor theforceswithout
asimilar threat to their universality. And Newton argued that it was absurd to believe that gravity could be inherent

8



in matter.* This brings us back to the split of how and why. Newton could show how the solar system worked, but
he could not explain why there were forces or objects or laws that governed the objects. No one of the three could
be derived from the other, so all three remained separateirreducible givens, perhaps given by God, but nevertheless
they could only be described.

Indescribingtheearliest momentsof theuniverseof thebigbang, all of thisbreaksdown. All thebasictheories
of general relativity and quantum mechani cs and the associated theories of particle physics depend on afundamental
concept of symmetry which is more basic than particles or forces or universal laws applied to particles and forces.

In physics, asymmetry is the concept of an invariance in a system that is maintained even when there has
been atransformation of the system. Symmetries are seen as underlying fundamental invariancesthat, like Platonic
ideals, remain unchanged even though changes have taken place on the surface.

A simpleexampleof symmetry that can bevisualized and that al so keeps some of theordinary meaning of the
word isthe symmetry of acylinder rotating around itsvertical axis. Even when you change the cylinder by rotating
it, theunderlying symmetry alwaysremains, andinthiscasethesymmetry awaysremainsvisible. Thatis, thecylinder
that has been rotated any number of degrees remainsindistinguishable from the original state of the cylinder. Orin
two dimensions, we can apply thisto ahexagon. If you rotate ahexagon 60 degrees around its center, the symmetry
of the hexagon is preserved. That is, the symmetry of the hexagon is such that its appearance is invariant in
transformations of multiples of 60 degrees.

Symmetriesaresoimportantincontemporary physicsbecause, inthesub-atomicquantumrealm, all particles
of the sametypeareall identical to each other within that type. All protonsareidentical, asareall neutrons, or to put
it more colloquially, “if you' ve seen one electron you have seenthemall.” Also, each of theidentical particlesexists
only in afinite number of quantum states that can be thought of as rotations, leading to a universal application of
underlying symmetriesevenintransformed states of the particles. Thisappliesequally to those particlesweassociate
with matter and to those particles associated with forces.®

The understanding of symmetry in the four elementary forces of gravity, the strong nuclear force, the weak
forceof radioactivedecay, and theel ectromagneticforceis, of course, muchmorecomplex and moredifficulttovisuaize
than the symmetry of shapes transformed through rotation in space. Physiciststalk about the underlying symmetry
behindtheseemingly twodifferent forcesof el ectromagnetismandtheweak forceof radioactivedecay. Theunderlying
symmetry behindthetwoisunderstood through thedevel opment of thetheory of theel ectroweak force—aforcewhose
symmetry existed in reality in the earliest moments after the big bang. Today one of the major efforts of theoretical
physicsisto develop aGrand Unified Theory that will explain the even deeper symmetry of the electroweak with the
strong nuclear force, leaving only the two fundamental forces: theforce of gravity and theforce of the Grand Unified
Theory. The ultimate goal of this theoretical pursuit is the construction of atheory of everything that reveals the
beautifully simplesupersymmetry of all forcesand particlesunderlying thebroken symmetriesof thecomplex physical
world welivein—asingle symmetry that existed in thefirst 10 to the minus 43 second after the big bang.

Theroleof symmetry in particle physicshasno simpleanal ogy with theclassical triad of objects, forces, and
laws in the Newtonian world that has become the intellectual common sense world we have come to see ourselves
inhabiting. Rather thesymmetry or invariance underlying themost fundamental structuresof the physical worldleads
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toablurring of thesedistinctions. Forcesarenot Newtonianforcesworkingon objectsbut areinteractionsof subatomic
particlesacting on particlesinwaysthat must maintainunderlying symmetries. Theseunderlying symmetriesaccount
for the particles, the force carrying particles, and the rules that are to be observed.

Aspointed out by the British astronomer John Barrow, thisalso blursthetraditional distinction betweenhow
and why that traces back to Galileo and Newton. AsBarrow putsit: “ Curiously, modern particle physicistsare quite
different. Gauge theories show that physicists need not be content to possess theories that are perfectly accuratein
the description of how particles move and interact. They can know something of why those particles exist and why
they interact in the manner seen.” These symmetries “ dictate what forces of Nature exist and the properties of the
elementary particleswhichthey govern.”® For readerswholiketotakenoteof metaphors, Barrow’ smetaphor suggests
that instead of God as alawgiver we now have symmetry as a dictator.

At the most fundamental level of the cosmology informed by the big bang theory, some physicists are not
contenttorestrict their questionsto theoreti cal descriptionsof how thecosmosworks, but ventureintowhy thecosmos
isasit isand why everything in the cosmosisrelated in the way that itis. But thisis more than boldness; itisalso
related to the basic methodsthey useto construct theories. Thesetheoriesareconstructedinwaysthat do not conform
tothe classical Newtonian divisions of explaining how and explaining why.

The Anthropic Principle

In discussions of the big bang theory, physicists frequently raise the question of purpose in terms of what
they call the anthropic cosmological principle, which, among other things, reopensthe general issues of teleological
processesand explanationsaswell asthedesignargument. Infact, most physicistswhowriteaccountsof thebig bang
theory for ageneral audience include issues related to this principle that was first discussed in the seventies by the
physicist Brandon Carter, who was a colleague of Stephen Hawking.

In brief, the principle takestwo major formsknown asthe weak anthropic principle and the strong anthropic
principle. Theweak formsimply claimsthat any account of theoriginsand evol ution of theuniversemust assumeinitial
valuesthat arein arangethat are consistent with auniversethat containsan intelligent, carbon-based lifeform capable
of observingtheuniverse. Theprincipleisexpressed many ways, but oneof Carter’ sbriefest formulationswas* What
we can expect to observe must be restricted by the conditions necessary for our presence as observers.””

Carter also developed asecond form of the principle called the strong anthropi ¢ principle that suggests that
theinitial conditionsof theuniverseand theworkingsof elementary particlephysicsrequireauniversethat must have
thoseconditionsthat giverisetoanintelligent observer. Inadditiontotheclaim of theweak form, thestrongformadds
the assertion that the we live in auniverse that must necessarily produceintelligent observers. The strong principle
is based in part on the many exact coincidences that must be assumed in the initial conditions of the big bang to be
abletoaccount for intelligent observers. For example, if during thevery first second of the universe after thebig bang
therateof expansion had beenlessby one partinamillion million, the universewould have collapsed beforeit cooled
down enough for lifeto form. Or if the expansion had been more by one part in amillion, the universe would have
expanded too fast for starsto form. Without stars no carbon or other heavy elements could have formed, and again
nolifewouldbepossible. Inthat first second after thebigbang, if thestrong nuclear forcehad beentheleast bit stronger,
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the bond of the helium nucleus would have been so strong that the universe would consist entirely of helium. The
full list of these exact values and ratiosis quite long, but the point of their importance remains the same.

One of the questionsraised by the anthropic principleishow to explain the exact fine tuning of theseinitial
values, ratios, and universal constants whose precise values are absolutely necessary for life aswe know it to exist?

Another questioniswhy istheuniverse 15 billion yearsold? Theanswer from the anthropic principleisthat
we should expect the universeto bethat old becauseit takesfive billion years after the big bang for hydrogento form
as stars, and another five billion years after that for carbon to be created in these first stars before they blow up and
reform as heavy element stellar systems, and yet another five billion yearsfor our solar system to develop from this
and for the earth to cool enough for biological lifeto evolveinto anintelligent observer. All thisaddsupto 15 or so
billionyearsbeforetheuniversehasacarbon-based lifeformthat can ask thequestion of why istheuniverse 15 billion
yearsold.

Therole of theweak anthropic principleis obviousenough, so obviousinfact that it isfrequently dismissed
astrue but trivial. Of course astrophysicists must understand their scientific observations of the universe from the
point of view of a universe that includes astrophysicists as a part of that universe. So what!

The strong version of this principle has generated more complicated discussions. Just what is the strong
anthropic principle? Even John Wheeler, the distinguished theoretical physicist who is a strong supporter of the
anthropic principle, admits that he is not sure. In response to the question of the status of this principle he replies,
“Isitatheorem? No. Isitameretautology, equivalent tothetrivial statement, ‘ The universehasto be such asto admit
life, somewhere, at some point in its history, because we are here? No. Isit aproposition testable by predictions?
Perhaps.”® But he concludes that he does not know.

ToWheder'slist wecan add, “ Isthe strong version simply areformulation of the argument from design for
theexistenceof adesigner?’ If theanswer isyes, thenweexpect Darwintoriseupandstrikeitdown. But hereiswhere
the complications begin. A Darwinian attack on the design argument depends on a countless multitude of similar
organisms undergoing random mutations. From these many possibilities, the contingencies of the environment
determine which of these changeswill surviveand whichwill not. InaDarwinian critique, for example, thefact that
weareoxygen breathing creaturesin aworld whoseatmosphere containsexactly theright percentage of oxygen—any
less and we suffocate and any more and we burn up—is not seen as evidence of design for our sake, but only that the
multitude of mutations that could not breath oxygen died out and those that could had a chance to live.

But what about the fundamental processesinvolved in the formation of the universe? Here the critique of
natural selection does not work. Asfar aswe know thereisonly one universe and this universeincludesintelligent
life. Unlessweimaginemany or evenaninfinitenumber of universes,®thedynamicsof aprocessthat sel ectsfrommany
possibilities cannot be applied to a situation where thereis only asingular example. And asfar aswe know thereis
only one universe.

Thestrong anthropi ¢ principlecan betaken upintheapol ogetictask of religiontoassert apurposethat unfolds
intheuniverse. A good exampleof thisisRupert Sheldrake’ streatment in hisrecent book, The Rebirth of Nature: The
Greening of Science and God. In adiscussion of cosmic evolution Sheldrake appeal sto the anthropic principleasa
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part of hisoverall attempt tofind asenseof purposeinthescientific understandingsof nature. After uncritically stating
the anthropic principle, Sheldrake quickly specul ates that

Again, God could provide one kind of answer: He designed this universe, skillfully selecting the
values of the numerical constants of nature, and he then maintained them by remembering them.
Alternatively, the ‘ constants' could be remembered within nature herself rather than by a mind
transcending nature. ... Perhapsthe numerical constants of physicsand the properties of the known
physical fields are in fact long-established habits. They could have been different, but only a
universe that developed these particular habits could hang together as ours does and allow the
evolution of habitsof chemical ,biological,cultural, and mental organization withinit.2°

My point isamore modest onethan Sheldrake's. Thefact that the debates about the anthropic principleare
eventaking placeandthat at | east some scientistsare having conversationsabout the big bang theory intermsof human
purposeisanother indicationthat theold classical distinction of how andwhy isbeing further eroded. Thereareenough
important issuesto bepursuedinthefirst or weak form of theanthropic principlewithout quickly jumpingtothestrong
version as a springboard for grand religious visions.

When the weak form of the anthropic principleislooked at in rel ation to the powers of human knowing, itis
neither atrivial statement of the obvious nor isit some puzzling cosmological principle whose origins are out there,
or back there, at thebig bang. | think it isrevealing that almost all of the discussions of the weak anthropic principle
usetheexpression“intelligent observer” todescribetheentity for whichtheprincipleistryingtoaccount. But scientists
aremorethan intelligent observers. They are human beings who rely on much more than their powers of intelligent
observation. Among other things, they rely on asense of the history and purpose of the scientific enterprisein which
they areactively engaged. | think physicists useamoreinstructive metaphor to describetheir work as constructions.
When they talk about theories, they almost always do it in terms of the construction of theories, and the act of
constructing is certainly more than intelligent observation. If physicists want to construct theoretical models that
account for physicists, they are attempting something that cannot be accomplished by developing an anthropic
principleinterms of intelligent observers.!

When physicists, or any inquirers in any discipline, take seriously the question of their own role in the
knowledgethey arerelying onto advancetheknowledgethey arecreating, thenthe possibility arisesthat evensimple,
abstract distinctions that seem to have such an objective status can be seen for what they are, distinctions made by
theinquirersasapart of theinquiry. Andthatintroducessomething morepuzzlingthanananthropicprinciple, namely,
human beings who have the power to know and who have the power to describe their world because they are already
rootedinasenseof theworld asaworld of purpose. Butsimultaneously, they areabletoarticul atetheir senseof purpose
only by relying on their understanding of how they think the world works.

The Implied Narrative of the Big Bang Theory

Beyond such specific points astherole of symmetry or the anthropic principle, the most important way that
the big bang theory makes claims on our understandings of purpose isthe way that this theory is being transformed

into the apparent form of a narrative structure, allowing it to be taken up by our culture as a means of fundamental
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understanding. When you listen to popular lectures by physicists or read their works written for the well-educated
public, you realize that these scientists assume a grand coherent scheme of things running from the singularity of an
infinitely densepoint when spaceandtimewereinfinitely curved, tothebigbang, all theway tothemselvesasphysicists
constructing these understandings.

The basic assumption they start from isthat thereis asingle evolutionary process that in reality runsin an
unbroken linefromthebigbangtothepresent. Starting with singularity, they movefromthebigbangto anexpanding
universeto the broken symmetry of four fundamental forcesand to protonsand neutrons. Thisleadstotheformations
of atoms and the elements of hydrogen and helium. As the space of the universe expands, it cools down and the
hydrogen giveshirthto starsand galaxiesareformed. These starsinturn produce heavy elementslikecarbon through
the process of thermonuclear reaction, and then these stars die as supernova, releasing these heavy elementsthat in
turn become apart of the birth of new starsand solar systems, parts of which cool to theright temperature for carbon
based molecular structures to form organic compounds which become the building blocks of life. Finaly, these
organisms evolve through natural selection until the process evolves into homo sapiens who give rise to the world
weinhabit.

Thevisionistotal eventhough scientistsare quick to point out that there are maj or gapsthat need to befilled
into clean up what isbeing assumed. For example, the gap between an early universe of hydrogen and the formation
of galaxiesisnot well understood, and the process cannot be predicted a priori from the big bang theory. But theever
present assumption of scientific inquiry is the conviction that the gaps will one day be thoroughly accounted for in
scientific terms that are completely consistent with the grand coherent scheme.

Or | canput thespecific contentsof thetheoriesintoevenmoreof astory formthatisonly slightly morestylized
than the version Carl Sagan tellsuson PBS. My version beginslikethis:

Long, long ago beforetherewastime, even beforetimewascollapsed asadimension of space, there
was singularity. Not the singularity that can be spoken, not even the singularity that can be
mathematically expressed, but the singularity that erupted into an incredibly tiny universe whose
density during that first part of thefirst second cannot even beimagined. Supersymmetry reigned
and everything was all the samein beautiful smplicity. But supersymmetry spontaneously broke
into gravity and the unified symmetry; and the unified symmetry spontaneously broke into the
symmetriesof thestrong, theweak, and theel ectromagneticforces, and therewereprotonsandthere
were neutrons. Then there was one second. For a 100,000 years the universe was so dense that
everything was optically opaque, but, as space expanded, room was created and photons began to
movefreely. Theuniversebecameoptically light, and therewaslight. Millionsof yearspassed and
atoms formed and hydrogen prevailed over helium, and hydrogen gave birth to stars. . . .

Evenwithout the help of thisstylized rhetoric, itisclear that astory something likethisissinking deeper into
the contemporary mythic consciousness. It has mythic themes; it is about radical beginnings; it has a middie and
connectsto the present, and even though it offers several possible endings, al of the them areradical endings. This
story even has the advantage of being presented along with computer generated graphics that can be shown in
classrooms and on public television to make the whole process seem concrete—certainly more concrete than an
invisible spirit who creates out of nothing and who does not readily translate well as adramatic computer generated
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visual presentation.

It appearsthat wehavecompletedacycle. Thetraditional world, whosemeaningwasconveyedfundamentally
through stories, has given riseto ascientific world that generates scientific theories. But it appearsthat the cycle has
turned back onitself and that the contents of the scientific theories can be put into astory form that can be given back
to the mythic consciousness of the culture. But somethingismissing. Even though thereisthe surface structure of
anarrative, noactual storyistold. Atleastthisstoryisnotlikethemythicstoriesof old. Therearenoactorswhoperform
deeds and there is no drama. Singularity explodes and supersymmetry spontaneously breaks, but no character is
revealed. Starsare born but they only evolve and die. No community forms and no heroesrise up to do great deeds
that shape the community that remembers them. With these deficiencies, how can such atruncated story asthe big
bang to the present gain such a hold on the popular imagination?

| think the answer liesin deeper stories. Western scientific culturestill relieson thelinear sense of ahistory
of purposethat inwestern cultureisrooted back in storiesof aGod who createsaworldinwhich peopleact andadrama
unfolds. Inshort, | think the question of whether or not new evidencefor the big bang theory gives support for belief
in the God of Genesis makes just as much sense when turned the other way round. The reformulated question then
becomes: Does afundamental cultural awareness of the story of the God of Genesis make the story that is generated
from the big bang theory more cogent by underwriting all the mythic deficienciesin the big bang story? | am not sure
what the answer isto the question of whether the big bang theory helps the Genesis story, but | am fairly certain the
answer to the reformulated question isyes. The surface cogency of the story generated from the big bang theory, as
it more and more functions mythically, is not only helped but is supported by the underlying sense of purpose that
western sensibilities still trace back to Genesisin waysthat are more fundamental than can be categorized by smple

distinctions like why and how.

ENDNOTES

Part of an earlier version this article was presented at the Southeastern Regional Meeting of the American Acad-
emy of Religionheldin Charleston, SC, March 1993.
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