THE DOCTRINE OF CREATIO EX NIHILO
ISA BIG FUSSOVER NOTHING:
PART 2: THE INDUCTIVE ARGUMENT

Blake T. Ostler

1.0Introduction. Intheir contribution to The New Mormon Challenge, entitled “ Craftsman
or Creator: An Examination of the Mormon Doctrine of Creation & aDefense of Creatio Ex Nihilo,”
Paul Copan and William Lane Craig (hereinafter “ C& C”) arguethat the notion of creation ex nihilo
is required by modern cosmology.® In particular, they argue that the notion of creation ex nihilois
supported by the Standard Big Bang Theory and my laws of thermodynamics. They conclude that
these scientific theories are the best explanation of the origin of the universe. They then argue that
the Standard Big Bang theory of the universe and the laws of thermodynamics require that the
“universe” was created from nothing. They insist that the scientific evidence shows that the
Mormon belief ina“universe’ that is eternal in some sense must be false. Indeed, they argue that
such models of cosmology are inconsistent with the view that God is a material being who has
always existed.

In response, | argue that C& C have failed to recognize important distinctions necessary to
make sense of the Mormon view of God. | begin by arguing that currently tenable cosmological
theoriesare not consistent with the doctrine of creatio ex nihilo. The standard model of the big bang
theory suffers from a number of defects which are cured by inflationary theories of cosmology. |
also argue that C&C have failed to make contact with Mormon views because they fail to
competently address the implications of chaotic inflationary theories of the universe, including the
possibility that God organized the local space-time universe by bringing order out of the eternally
existing quantum vacuum. They also fail to competently addressissues arising from the possibility
that thelocal universeisnot al that thereis; rather, the Universe may belarger than our space-time
continuum and may consist of a multi-verse as predicted by the chaotic inflationary theory. | also
argue that given a certain view of God's relation to natural law, it is consistent to view God as a
material being who exists within a space-time manifold that transcends our local universe and who
can enter into causal and interpersonal relations within our local space-time universe.

2.0 ThelnductiveBig Bang Argument Against Mormonism. The Standard Model of the
big bang theory is based upon evidence demonstrating that the universe is expanding. First, when
we view distant galaxies, the light from these galaxies is “red-shifted,” showing that they are
receding from us at mutual recessional velocities. There is also a background radiation that is
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uniformin all directionsthat is probably arelic from about 300,000 years after the big bang event.
Finally, the abundance of light elements, helium, lithium, and beryllium relative to hydrogen aso
supportsthe view that our universe began in abig bang event about 16 billion yearsago. Thus, the
standard model entails that all mass-energy, space-time and even the laws of nature themselves
originate in the event of the big bang.

If wereversethe expansion of theuniverseintime, wearriveat a“time” when the gravity of
the mass-energy in the known universe is so great that it simply collapses on itself to form ablack
hole or aspace-timesingularity. The gravitational forceisso great that even light cannot escapeit.
It is of paramount importance to understand that when the entire local universe is contracted as
predicted by the standard model, that space-timeitself ceasesto exist dueto theinfinite curvature of
gpace-time itself in the unimaginable gravitational force of the singularity. Thus, in terms of the
space-timethat defines our local universe, thereisno “before’ the big bang becausethereisnotime
“before” such an event.

C& C argue that the big bang precludes taking the idea of a material deity who has always
existed seriously because such a deity is subject to space-time and “does not transcend the laws of
nature.”? Itisplausibleto see statements by early Mormons such as Orson Pratt and B.H. Robertsas
entailing that God is an essentially material being who exists within the universe - though they do
not define the scope of the “universe” they have in mind.®> The standard model of the big bang
theory isinconsistent with such aview of God to the extent the “universe” meansthe “local space-
time universe” because the local space-time universe has not always existed but came into being a
finitetime ago. Therefore, amaterial being who exists within space-time could not exist “before”
there was space-time. Further, C& C argue that all matter is subject to natural laws and these laws
themselves cameinto existence at thetime of the big bang. Becausethe universeisexpanding, if we
reverse the expansion, then we arrive at a point of “infinite density.” This point is known as the
space-time singularity at which the curvature of space-time, temperature, pressure and density all
become “infinite” according the standard model. Now it is extremely important to note that C&C
equate the absence of local space-time as equivalent to “ absolute nothing” and so the Big Bang event
represents for them the beginning of the space-time universe whereas logically prior to this event
there was absolutely nothing. They quote Paul Davies to drive home this point:

If we extrapolate this prediction [of contraction] to its extreme, we reach a
point when all distancesin the universe have shrunk to zero. Aninitial cosmological
singularity therefore forms a past temporal extremity to the universe. We cannot
continue physical reasoning, or even the concept of spacetime, through such an
extremity. For this reason most cosmologists think of theinitial singularity as the
beginning of the universe. On thisview the big bang represents the creation event;
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the creation not only of al the matter and energy in the universe, but also of
spacetime itself.*

C& C argue that the standard model supports the doctrine of creatio ex nihilo. They also
arguethat acceptance of the standard model of the big bang meansthat “no physical, spatio-temporal
entity can be the Creator of the Big Bang. If there is a Supreme God who is the Creator of the
universe... He must be an immaterial, non-physical, non-spatio-temporal being with the power to
create the world out of nothing.”>

C&C argue that the big bang theory “is irreconcilable with the traditional Mormon
understanding of God as atemporal, material being immanent in the universe. Not only must God
on the Mormon conception have abeginning, but must also cometo an end, either being swallowed
up and crushed into oblivion in the Big Crunch or else literally disintegrated into the cold, dark
recesses of out space — a pitiable deity indeed!”® For these reasons, the view that God is an
essentially material being who has always existed within the local, space-time universe without
beginning is untenableif the theory isaccepted. In addition, the view that thereisan eternal chain
of deitieswho are essentially material beings who have always existed within thelocal, space-time
universe is also untenable. Indeed, any view that sees the local, space-time universe as having
always existed into an infinite past without a beginning is untenable. C& C boldly conclude their
argument with arhetorical flourish:

The Big Bang represents the origin of all matter and energy, even of physical space
and timethemselves, aswe have seen. Therefore, itisirreconcilablewith thetheory
to hold that matter/energy are eternal or that God is the physical product of a
beginningless progression. The problem posed by the Big Bang theory supports
creation ex nihilo, but because the Mormon concept of God as an extended, material
object existing in the universe requires, in connection with Big Bang cosmogony,
that God Himself (or His progenitors) came into being ex nihilo. Thus, Big Bang
cosmogony is a veritable dagger at the throat of Mormon theology.’

C& C further argue that problem arisesif we take God to be a material being who existsin
some space-time manifold outside the local universe or who enters into relations within the our
local, pocket universe from a perspective outside of it. C& C arguethat it isphysically impossible
for any material reality to traverse the space-time singularity that marks the point of origin of our
local universe. No material reality that we know of that is subject to the laws of nature could
possibly survive “passing through” the space-time singularity to enter our local universe from
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without it. As C&C state: “[G]iven the Mormon concept of God as a finite, physical, spatio-
temporal being, the Creator must exist in some discrete space-time manifold, in which case it is
unintelligible how he can be causally related to our world.”®

| will outlineaview of God that | have argued is consistent with Mormon scriptures which
holds that God isin fact amaterial being who can control even the incredible forces within a black
hole or space-time singularity. Further, God creates by informing chaos with theinitial conditions
that give riseto the big bang and to the natural lawsthat govern our local space-time universe. God
can enter into causal relations within the local universe from “outside” of it by entering into our
space-time universe. Moreover, God can govern innumerable universes through his spiritual
presence and influence within those universes as | shall explain.

In addition, before responding to the argument, | want to explain why it has very little
persuasive power for me. Perhaps because | have studied the history of philosophy and sciencethe
philosophy of science | am generally unpersuaded by arguments based upon the most recent
scientific theories. Whilel am quite unsure whether any of the scientific theories discussed by C& C
or by meinthispaper arefully accurate, | am certain that present theorieswill beradically modified
and probably totally replaced by other theories in the not too distant future. Indeed, the standard
theory of Big Bang cosmology adopted by C& C as a sword against Mormonism is agood case in
point of atheory that has been superceded. Because the standard model preferred by C& C is beset
by theoretical problems that are resolved by inflationary theories, amost all astrophysicists now
accept some form of inflationary theory instead of the standard model. This shift has occurred
largely in the last two decades, since Craig began to write about the Big Bang theory. Thus, the
argument given by C&C is largely already outdated. Y et the greater lesson is that any religious
commitment based on scientific evidence is tenuous and likely to be upset by new evidence.
Because my commitment to Mormonism has greater prior epistemic probability for me than any
scientific theory, it ismore reasonablefor meto question the acceptance of the scientific evidence as
abasis of religious belief rather than reject my religious beliefs. | will show why C& C’' s argument
IS open to devastating objections and counterexamples from accepted scientific evidence — but |
don’t even hold out the hope that they will abandon their commitment to creatio ex nihilo becausel
offer scientific evidence to support my argument for an eternal multiverse. | suspect that their
religious commitments are also more fundamental than their acceptance of any scientific theory.

3.0 The “Nothing” Before the Big Bang is Inconsistent with Creatio Ex Nihilo. C&C
arguethat the doctrine of creation out of nothing isrequired by modern cosmology. C& C arguethat
because space-time came into existence with the big bang that absol utely nothing existed “ prior to”
thebig bang. That claimissimply not true. Thedoctrine of creatio ex nihiloisinconsistent with the
inflationary theory of the universe because the quantum vacuum is not “nothing” in the sense
required by that doctrine. The quantum field isaphysical reality that has physical propertiesandis
seething with energy and activity. Creation ex nihilo doesnot refer to creation “ out of nothing” asif
nothing were something out of which everythingisderived. Rather, thenotion of creatioexnihilois
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the negation of any physical states of affairswhatsoever before acertain time, say atime of absolute
creation at Tc. Thus, prior to Tc there are not any physical states of affairs of nature whatsoever if
creatio ex nihilo istrue.

The notion of nothing as the negation of all forms of existence arose within the context of
Greek thought. A basic concept of creation "from nothing" was expressed by Parmenides who
argued that "what is' could not have comeinto existence at sometime becauseto do so it must either
come from "what is not" or from "what is." "What is" could not have derived from "what is not"
because such an ideatreats "what is not" asif it were somehow something that existed:

What iswithout beginning, indestructible, entire, single, unshakable,
endless; neither has it been no shall it be, since now it is; all alike,
single, solid. For what birth could you seek for it? Whence and how
could it have grown? | will not let you say or think that it was from
what is not; for it cannot be said or thought that anything is not.

Parmenides thus considered a basic notion of creation out of nothing and rejected it on the
principlethat something cannot be conceived to derive from nothing. Hefurther criticized the very
concept of "what isnot" aslinguistic confusion. "What isnot" should not be posited as the subject
of a predicate such that a being could create "from" it. This position was adopted virtually
unanimously by the Greeks. There was a sense, however, in which many Greeks (aswell as Philo
Judaues and some early Christian writers) thought that the world was created literally from
"nothing.”

Plotinus taught that the world was created from hyle, usually translated simply as" matter."
Thenotion of "matter” involved, however, was not the modern notion of matter as something solid,
extended and enduring. Nor did it include the modern notion of that matter may include various
states of energy. Rather, the Platonic hyle could not be thought to truly exist without form being
imparted by theideas. It wasastate no-"thing"-nesswhich could be individuated into things. The
underlying hylewasthought to be a substratum or ground on which positive attributes of matter had
to be grafted. This notion of a "potential” matter without form was widely held to pre-exist the
creation of theworld. Moreover, this hyle wasthought to be the source of evil. Plotinus explained:

Thereremains, only, if Evil existsat all, that it be situatein therealm
of non-being, that it be in some mode, asit were, the non-being or to
acertain degree communicatein non-being. By non-being, of course,
we are not to understand something which simply does not exist, but
something of a utterly different order from authentic being.

The notion of "nothing" at issue in the Christian idea of creation out of nothing does not
involvethe notion of creation "from relative non-being" accept by Middle Platonists, Philo Judaeus
and Plotinus. It isimportant to note that God can be said without linguistic confusion to "create
from" or derive what exists from the relative non-being or formless potential matter, for it isa
physical state of affairs upon which God could act and from which He could €licit order out of



chaos. Thisparticular ideaof creation from relative non-being was explicitly rejected by the earliest
Christian writers who adopted the technical phrase for creation from absolute nothing (in Greek ex
ouk on) in conscious opposition to the phrase for relative non-being (to me on).

It isequally important to note that the early Christianswho first adopted the idea of creation
from nothing, Theophilusand Tatian, did not intend theideaof creation"fromwhat isnot" criticized
by Parmenides. Though they used the phrases"from" or "out of", they did not intend that "nothing"
described a prior state of affairs from which God derived all that exists. Christian writers, like the
Greeks, uniformly rejected the notion that something could derive from nothing on the principl e that
"nothing comes from nothing” (ex nihilo nihil fit.) AsSt. Anselm carefully explainedin Chapters 7
and 8 of hisMonologium, it is sometimes thought to say that God created "from nothing" that either
to make nothing something or to say that nothing isthe "material™ from which existenceisderived.
To say that God creates ex nihilo, however, does not mean that God derived existence "from" some
material (ex nihilo tanquammateria) or pre-existing physical statesof affairs; rather, it meanseither
that at first there was not any physical state of affairs and then God created and then there was
something, or that God created the world non ex aliquo "not out of something." The idea of
"nothing" entailed intheideaof creation out of nothing isthusthe absol ute negation of any physical
state of affairs chronologically or logically prior to God's creating. In other words, it entails the
negation of any non-logical conditions on God's creating.

Thus, theideaof creation ex nihiloisnot consistent with the view of creation from “nothing”
as it was understood in Middle Platonic and neo-Platonic sources. However, the ancient view of
“nothing” asaground of existencethat could receiveformisremarkably similar in many respectsto
the idea of “nothing” that exists in the modern quantum mechanics. Quantum mechanics
demonstrates that the notion of “absolute nothing” assumed by the creedal doctrine of creatio ex
nihilo is physically impossible. There simply isno such thing as empty space, or even of absolute
nothing outside of space-time. Even in the absence of space and space-time, there is a vacuum
buzzing with the activity of “virtual particles’ inherent in the very nature of the equations which
describe the behavior of quantum realities.

3.0 The Big Bang Theory of Cosmology Does not Support Creatio Ex Nihilo. Much of
the force of C&C’'s argument is diffused by making some essential distinctions. First, the local
space-time universe must be distinguished from the visible universe and from the multi-verse, or the
Universe that defines all that existsin any way. Second, the concept of the “nothing” that existed
“prior to” the big bang must be clarified. The quantum vacuum that exists prior to the big bang and
which transcends our space-time universe is a seething ocean of physical activity — the ultimate
chaos. The quantum vacuumisnot “nothing” in the senserequired by the doctrine of creation out of
nothing; it ishowever achaosin asensethat isconsistent with Mormon thought. Finally, the nature
of God' s power and God' srelation to natural law in Mormon thought must be clarified. Oncel have
addressed these concepts, | will address the specific arguments made by C& C and show that they
dissolve once these concepts are grasped.

3.1 TheLocal Universeand the Multiverse. C&C use the term “universe” to refer to all
that existsin any way. Further, they assume that the “local universe” weinhabit isall that thereis
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and thereisnothing else. However, recent developmentsin big bang cosmology arguethat our local
universeisnot all that exists. As Rem Edwards explained:

Our spacetime system, the only one we can observedirectly (at least in part),
the one whose originswe can trace to achaotic Big Bang, originated about 15 billion
years ago. All events that compose our spacetime system are causally connected
with other events within that system, which isin principle traceable back to the Big
Bang....

Most Quantum Cosmologists, those who apply quantum theory to
cosmological questions, hold that our universeis but one of infinitely many universes
spawned, not by God, but by and from the near-nothingness of quantum-foamy
empty space. According to this“many worlds’ Big Fizz inflationary scenario, the
relevant infinitely fertile “empty space” is not a part of, does not belong to, our
cosmic epoch. The Big Fizz Cosmology postul ates a transcendent quantum-fizzy
M otherspacetime or Superspacetime within which infinitely many child-worlds or
universes co-exist in infinitely extended space throughout infinite time. After child
worlds are thus spawned, they may or may not then begin to oscillate.... According
to cosmological theories widely accepted today, since infinite Superspacetime has
alwaysexisted, it co-existswithininfinite Supertime. When aspatiotemporally finite
universe like ours expands, it pushes into pre-existing Superspacetime, not into
absolute nothingness.”

Thus, theterm “universe” isequivocal. C& C have used theterm in away that presupposes
the creation out of nothing of our universe and that isal that thereis. However, to make sense of
inflationary theories of cosmology, we must distinguish between three meanings of the *“ universe’:
(1) thevisible universe; (2) our “local universe’; and (3) the“multi-verse” or the Universethat isall
thereisthat existsin any sense. “Universe’ usually meansall that existsand thusitisa“uni”-verse,
or the sole and only one description of al thereis. However, the Universe as a whole must be
distinguished from the region of the Universe that is visible to us. Because the speed of light is
finite, in fact about 186,000 miles per second, it takestimefor light signalsto reach us. Thus, there
are regions of our local universe from which we have not yet received light signals. The visible
universeisaspherical region at which we arethe center. Itisthe sphere defined by the distance that
light has had time to travel to reach us since the pocket universe began at the time of the Big Bang.
This sphereisfinitein size and constitutes all that we can possibly see or detect. The boundary of
the sphere constitutes a horizon beyond which we cannot see. The sphere of the visible universeis
alwaysincreasing in size at the speed of light with the passage of timerelativeto us. It followsthat
astronomy can tell us about the structure of only the visible universe, and not all that exists. We
cannot have evidence or testable statements of anything beyond the horizon. Such limitsalso mean
that we can never maketestabl e statements about theinitial structure or the origin of the Universeas
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all that existsin any way.

Our “local space-time universe” is the space-time region that came into existence at the
moment of the big bang event. The local or pocket universe is larger than the visible universe
because there are regions of the local or pocket universe we cannot see. We cannot see them
because the light from these regions has not had enough time to reach earth since the time
hypothesized for the Big Bang event. Thus, we cannot seeall of thelocal pocket universe evenwith
perfect telescopes. Nevertheless, beyond the universethat isvisibleto usthereisaregion or regions
of space-time that formed at the same time as the big bang event giving rise to the space-time
universe in which we exist.

Isthere anything “beyond” our local space-time universe, any realitiesthat are not included
in the local universe? This question is the central issues that C& C must address, for if there are
realities outside the local universe, then creatio ex nihilo cannot possibly be supported by referring
to the big bang event because al that exists does not come into existence at the big bang, but only
our local universe. Modern chaotic inflationary theories of cosmology predict that it islikely that
our local universeisnot the only pocket or bubble universethat exists. The preferred theory of the
local universe since the early 1980s includes an episode of “inflation,” to which | will refer asthe
“inflationary theory of cosmology.” Theinflationary theory of cosmology issimply theview that a
brief period of accelerated expansion occurred very early after the big bang which gaveriseto our
local universe. Itisnow well-accepted that gravity need not be always attractive. Rather, thereare
collections of matter called scalar fields whose gravitational effect can berepulsive. Scalar fields
resembl e el ectric or magnetic fields except they have no polar direction. It issuggested that scalar
fieldsbecamethelargest contributor to the energy of the very early local universe and brought about
abrief period of accelerated expansion of the local universe. The expansion slowed and began to
decelerate only when the scalar fields decayed into regular matter. Remember, energy and matter are
two aspects of the same reality, and the energy of the scalar fields converts to matter when certain
symmetries of the field are broken.

3.2 What Existed Before the Big Bang? The inflationary theory is important to
cosmol ogists because even avery short period of inflation in the early universe can resolve anumber
of problems that plague the standard theory of the big bang favored by C&C. First, the standard
theory could not explain why the density of the universe was so close to the unstable critical value
between perpetual expansion (an open universe) and recollapse due to the gravitational force of the
existing local universe (aclosed universe). Theinflationary theory explainswhy thelocal universe
isso closeto the divide between a closed and an open universe. Second, the standard theory could
not explain why the universe looks the same in all directions when it arises out of causally
disconnected regions. This problem is especially acute for the very uniform cosmic microwave
background radiation. However, theinflationary theory resolvesthis problem. Third, the standard
theory cannot explain the non-uniformities which gravitationally collapsed to form galaxies which
must have been present at the very origin of the universe. However, the inflationary theory easily
explainsthe origin of the non-uniformitiesthat collapsed to form galaxies. Theinflationary theory
has been widely accepted by cosmologists because its predictions were confirmed by the COBE
satellite in 1994. The data taken over a four year period are in very good agreement with the
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predictions of theinflationary theory.™® For these reasons, theinflationary theory of the universeis
better supported than the standard theory of cosmology for which C& C argue.

More importantly, if the inflationary theory of the universe is true, then “prior to” the big
bang that evolved into our pocket universe, there are two types of realities that may have existed
forever without a beginning outside of our local universe — a beginningless series of other bubble
universes and the quantum vacuum. First, if wereverse the expansion of our universe backward in
time, welogically arrive at auniversethat existsin adensity smaller than the Planck density, which
equals about 10 to the 94™ grams per cubic centimeter. At this range, the formulas that describe
guantum physics are dominant. Because quantum physics governs the universe smaller than the
Planck density, the so called singularity is subject to Heisenberg’ s uncertainty principle. Quantum
theory teaches usthat physical realities smaller than the Planck density have both particle-like and
wave-like characteristics. One of the surprising features of thiswave-particle duality isthat itisin
principle impossible to measure simultaneously both the position and momentum of such wave-
particle dualities. Thislimit on our ability to measure both momentum and position with certainty
of subatomic particles is known as the Heisenberg Uncertainty Principle. Rather than having a
definite momentum and position, such wave-particle realities have only a certain probability of
being in a certain place at a certain time. Thus, any inquiry into what brought about the big bang
event must consider the impact of quantum physics which govern the universe at such densities.

The most important impact of quantum physics upon big bang cosmology isthat theidea of
“absolute nothing” is physically impossible. First, even absolutely empty space itself —if it were
possible -- is viewed in modern physics as “something,” a field possessing its own physical
properties having an actual mass-energy. The texture of empty space is described by the laws of
guantum mechanics as fine-grained and foamy. Space can be bent, stretched, shrunk, warped,
vibrated and knotted. However, any region of empty space-timeis still the result of the big bang.
Further, “prior to” the big bang, before space-time aswe know it existed, there was nevertheless a
guantum vacuum that existed in non-measured superspace-time. “Absolute nothing” is physically
impossible becausethereisawaysthe probability of wave-particlessmaller than the Planck constant
occurring even in the absence of any other physical redlity. Instead, “nothing” is described in
guantum theory as a quantum vacuum. This vacuum is not a negation of any physical states of
affairswhatsoever asrequired by the doctrine of creatio ex nihilo. The quantum theory prohibitsus
from suggesting that there could be absolutely “nothing.” Quantum theory requires usto admit that
even in the absence of space-time altogether, there is a quantum vacuum that is buzzing and alive
with the energy manifested as “virtual particles.” Thisvacuum isthe perfect description of chaos
because it isthe lowest energy state in which an entire system can reside.

Virtual particlesare pairs of oppositely charged subatomic particlesthat continuously appear
and disappear. Matter and antimatter particlesare constantly being created in empty space; although
usually they annihilate one another almost immediately —though not always. Each of these particles
is individually unobservable in accordance with Heisenberg's Uncertainty Principle. Such an
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unobserved processis known as avirtual process. However, scientists have actually coaxed these
otherwise unobservablevirtual particle-pairsinto enduring existence by imposing an external force
field inwhich casethevirtual particles become detectable. The quantum vacuum may beviewed as
asea seething with an concatenation of “virtual particles’ or pairs of sub-atomic particlesthat flash
into existence and then annihilate one another — all within the probabilities allowed by the
Heisenberg Uncertainty Principle. This view of the quantum vacuum is subject to direct
experimental test.

If we inquire, “what existed before the big bang event?,” the answer is that a “ quantum
vacuum” existsin non-measurable*” superspacetime” prior to the so-called big bang out of which our
local universe probably originated. The quantum vacuum isthe ultimate chaos. The“fal se vacuum”
arisesnaturally in any theory that posits scalar fields. We now know that the fal se vacuum contains
more than enough energy to explain the existence of the entirelocal universe. Alan Guth and other
inflationary theorists propose that the true vacuum “decayed” into afalse vacuum, and provided the
energy for virtual particles to escape from “empty space” into enduring reality within the random
fluctuations allowed by the Uncertainty Principle. Thereafter, they undergo aperiod of inflationinto
an entirelocal universe.® Thereafter, the expansion of the local universe proceeds as suggested by
the standard model.

Moreover, it is possible that the quantum vacuum, the ultimate chaos, existed forever in
unmeasured superspacetime before the creation of our local universe. What | mean by
“unmeasured” isthat there is no time-metric whatsoever that applies to it; there are no events that
recur at regular intervals that would allow us to establish atime metric in such a superspacetime.
However, the chaotic inflationary theory predicts something even more astounding —that oursisnot
the only “pocket universe” or “space-time bubble” that exists. A “pocket universe” is a causally
separate region of spacetime that begins with a quantum fluctuation that then expands just as our
own local universedid after the big bang. Each pocket universe arisesout of itsown big bang event.

Moreover, each separate pocket universe begins with different initial conditions that give rise to
different constants of Nature. Thus, each pocket universe may have different Natural lawsthan our
own local universe. If the chaoticinflationary theory isaccepted, thenit isprobablethat “ universes’
are self-reproducing.’® From this theory it follows that if the universe contains at least one
inflationary domain of a sufficiently large size, then it begins unceasingly producing new
inflationary domains. This process continueswithout end into thefuture. If so, then we must speak
of the “multi-verse” rather than the “local universe” as comprising al reality. AsJohn D. Barrow
observed:

® Alan H. Guth, (2000), atro-ph/0002188; astro-ph.0002156; and Alan H. Guth The
Inflationary Universe (New Y ork: Addison Wesley, 1998), 167-87, 245-52; Timothy Ferris,
Coming of Agein the Milky Way (New Y ork: William Morrow, 1988), 349-66.

19 5ee Andrei Linde, “ The Self-Reproducing Inflationary Universe,” Scientific American
(Nov. 1994); “The Inflationary Universe,” Physics Today 40 (1987), 61; and Physics Review D
59 (1999), hep-ph/9807493; John D. Barrow, Impossibility (Oxford: Oxford University Press,
1998), 164-174; M.J. Reese, Before the Beginning (New Y ork: Simon & Schuster, 1997).
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Andre Linde has discovered that inflation has a tendency to be self-reproducing.
Remarkably, it appears that the fluctuations that inflation produces have form that
inevitably induces further inflation to occur from small subregions of the bubbles
that are already inflating. Inflation appears to be a potentially unending, self-
reproducing process: in short, it is an epidemic. Each bubble that it produces
somewhere in space and time during this process can possess different values of
many of its constants of Nature, defining the form of the physical structuresthat can
arise within it. The Universe thus appears to be likely to be far, far more
complicated initshistorical development, aswell asitsspatial variation, than we had
suspected.*

If there were prior non-local universesthat existed before our ownlocal universe, thenthere
isno reason why the process of one universe spawning from another prior universe could not be an
eternal process that has no beginning. As Barrow stated: “Probably the whole self-reproducing
network of inflating bubble universes need have no beginning, but particular bubbles may have
beginnings when their histories are traced backwards. These beginnings would correspond to the
guantum-mechanical fluctuations in the energy of the Universe from place to place, and would
appear spontaneously, with some probability, fromtimetotime.”** Thus, theinflationary theory of
thelocal universe makesit probable that bubble or pocket universes have been created one after the
other forever without beginning. We live within one of these bubbles or pockets within a larger
reality, amore complex reality than previous generations dared to imagine. It is possible that our
own local universe has been proceeded by an infinity of prior bubble universesthat have come and
passed away. Itispossiblethat our universe arises out of the physical conditionsthat obtained in a
prior universe that had physical constants that were different and thus had different laws of Nature
than our own local universe! It isalso possible that the quantum vacuum is the most basic state of
material existence and that it has always “ quasi-existed” in a state of absolute chaos prior to being
organized by God.

Far from supporting the notion of creation ex nihilo, the currently tenable theories of big
bang cosmology are inconsistent with such adoctrine. | am open to the view that God created our
universe by bringing order out of a quantum field that existed prior to the existence of our local
universe. Thequantumfieldistruly the perfect description of “absolute chaos.” The quantumfield
isseething with “virtual particles’ that passin and out of “measurable existence.” At apoint about
16 billion years ago, God willed to bring order out of the chaos by informing it with conditions
necessary to bring about the big bang. Thus, instead of contradicting the account givenin Mormon
scripture that God created by organizing a material chaos, the chaotic inflationary theory seemsto
describe conditions precisely consistent with the Mormon view. | hasten to add that | am also open
to the possibility that our pocket-universe arosefromaprior “universe’ asproposed by Linde’ s self-

1 John D. Barrow, Impossibility, 171-72.

2|d. at 172.
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reproducing universe theory. On either view, our physical universe was not created from nothing,
but from prior material states.

| also want to mention that even though theories about what might have existed prior to the
big bang are speculation squared; nevertheless, they are not scientifically groundless. As John
Barrows observed, even though we can never have direct evidence of a multi-verse in
superspacetime due to the constraints of the light-signal horizon, the chaotic inflationary theory
which predictsan infinity of bubble universe other than our own isnot adesperate attempt to salvage
atheory as was the steady state hypothesis:

By contrast [to the steady state hypothesis], the extension of theinflationary universe
to its chaotic and eternal forms was not proposed to rescue simpler versions from
adverse observational facts. It emerged as the inevitable (and, to many minds,
unwelcome) logical consequence of a theory that was not beset by observational
problems.

The chaotic inflationary theory iscurrently the best supported hypothesis of the origin of our
local universe. Like any scientific theory, that assessment is subject to change asmore evidenceis
gathered or discovered. The chaotic inflationary theory is preferred to the standard big bang theory
defended by C& C because it resolves the problems of that theory and is consistent with the most
recent evidence gathered by satellites. It predictsthe existence of many bubble universes. Welive
inside one of these bubbles and we cannot see outside of it —indeed, we cannot even see al of the
bubble in which we reside. We can never know just how “likely” it is that a bubble universe like
ours can occur or that the initial constants giving rise to the Natural laws that govern our local
universe occur in a bio-friendly manner. However, if Mormonism is correct, there are worlds
without end that are inhabited — and these worlds need not be within our own bubble universe.
Moreover, they are all created by God.

3.3 Objectionsto the Chaotic Inflationary and Vacuum Fluctuation Theories. Craig
argues that vacuum fluctuation models of cosmogony are not viable because they imply that our
local universe would already be filled with an infinite number of universes:

V acuum Fluctuation Models did not outlive the decade of the 1980s. Not only were
there theoretical problems with the production mechanisms of matter, but these
models faced a deep internal incoherence. According to such models, it is
impossible to specify precisely when and where a fluctuation will occur in the
primordial vacuum which will grow into a universe. Within any finite interval of
time there is a positive probability of such a fluctuation occurring at any point in
space. Thus, giveninfinite past time, universeswill eventually be spawned at every
point in the primordial vacuum, and, as they expand, they will begin to collide and
coalesce with one another. Thus, given an infinite past time, we should by now be

13 John D. Barrows, Impossihility, 174.
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observing an infinitely old universe, not arelatively young one.**

However, thisobjectionis multiply flawed. First, work on vacuum fluctuation theories has
not ceased sincethe early 1980s. If anything, work on the vacuum fluctuation model s hasincreased
at arapidrate.” Second, the notion that the quantum inflations occur over an infinite period of time
within the local universe in the vacuum fluctuation theory isfalse. First, the vacuum fluctuation
theory neither predicts nor impliesthat our local universeiseternal; rather, it isthe multiverse within
which our local universeisnested that iseternal. Thus, the argument that we should seeaninfinitely
old universeissimply false. Given the vacuum fluctuation theory we should see only afinitely old
local universe. However, given our spatio-temporal horizon, it isimpossible to accessinformation
from the infinitely old multiverse within which our local universe is nested. Further, vacuum
fluctuation theoriesin no way entail that our local universe should by now be overrun with universes
created from other vacuum fluctuations. Rather, the fluctuations occur outside of thelocal universe
because they constitute discontinuous spatio-temporal realities. If a vacuum fluctuation arises
outside of our local universein the multiverse, then it would not have any causal connection with
our local universe. Thus, it is simply false that our local universe would be consumed by other
universes given an infinite amount of time. Finaly, there may well be vacuum fluctuations that
occur within our local universe that are manifested by black holes. Craig's objection simply
misunderstands the vacuum fluctuation model and what it predicts.

Craig also argues that the chaotic inflation models are not tenable:

[A] universeeternally inflating toward the future cannot be geodisically completein
the past, there must have existed at some point in the indefinite past an initia
singularity.... Lindereluctantly concurswith the conclusion ... there must have been
aBig Bang singularity at some point in the past.*®

However, Craig has once again misunderstood the theory. Thefact that the theory predicts
an initial singularity to our local universe does not imply that there must have been in initial
singularity to the multiverse. The point is that each bubble universe may indeed begin with a
singularity, but that does not mean that the collection of bubble universes within the multiverse had
abeginning. AsVictor Stenger explained:

According to this[inflationary big bang] scenario, by means of a random quantum

1 William Lane Craig, “The Ultimate Question of Origins: God and the Beginning of the
Universe,” Astrophysics and Space Science (1999), 723-40.

> Seeeg., JA. Peacock, Cosmological Physics (Cambridge: Cambridge University
Press, 1999); J. Peeble, Principles of Physical Cosmology (Princeton: Princeton University
Press, 1993); J. Lidsey et al., Reviews of Modern Physics 69 (1997); L. H. Ryder, Quantum Field
Theory (Cambridge: Cambridge University Press, 1996).

16 Craig, “The Ultimate Questions,” 5.
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fluctuation the universe‘tunneled’ from apurevacuum (‘ nothing’) towhat iscalled a
false vacuum, aregion of space that contains no matter or radiation but is not quite
‘nothing.” The space inside this bubble of afalse vacuum was curved or warped....
The bubble then inflated exponentially and the universe grew by many orders of
magnitude in atiny fraction of a second....

Within the framework of established knowledge of physics and cosmology, our
universe could be one of many in an infinite super universe or ‘multiverse'.... An
infinity of random universes is suggested by the modern inflationary model of the
universe. Aswe have seen, aquantum fluctuation can produce atiny, empty region
of curved space will exponentially expand, increasing its energy sufficiently to
produce energy equivalent to all the mass of auniversein atiny fraction of second.
Andre Linde proposed that a background spacetime ‘foam’ empty of matter and
radiation will experience local quantum fluctuations in curvature, forming many
bubbles of false vacuum that individually inflate into a mini-universes with random
characteristics. In thisview, our universeis one of those expanding bubbles...."’

Thus, there are two possibilities that suggest an eternal multiverse in current chaotic
inflationary theories. First, the first bubble universe may in fact have originated out of an initial
singularity within the vacuum. However, thisvacuumisnot “nothing” asrequired by the doctrine of
creatioexnihilo. Second, thereisno reason why the series of universes cannot beinfinite without a
“first bubble universe” or “initial” singularity. It followsthat the doctrine of creatio ex nihiloisnot
implied evenif therewereafirst or initial singularity. Moreover, thereisno reason why there must
be afirst or initial singularity given the chaotic inflationary theory. Further, the fact that the local
universe beginswith asingularity cannot be taken as an argument against the viability of thetheory,
for the presence of asingularity isassumed within the Standard Big Bang Theory defended by C& C.

Therefore, they must give us some other reason why the Standard Model should be preferred to
vacuum fluctuation or chaotic inflationary theories. But they have not given any other objections.
As Stegner explained in alater article responding to Craig:

| have described a scenario for an infinite, eternal, and symmetric universe that had
no beginning. The quantum fluctuation occurs at one particular spatia point in an
infinitevoid. Obviously it could have happened elsewhereinthisvoid aswell. This
multiple universe scenario is exactly what is suggested by the chaotic inflationary
model of Andre Linde. While multiple universes are not required to deflate the
kalam argument, they can be used to provide a scenario by which the so-called
anthropic coincidences may have arisen naturally.'®

7 Victor J. Stenger, “The Anthropic Coincidences: A Natural Explanation,” at
http://spot.colorado.edu/ vstenger/Cosmo/anthro_skintel.html

18 Victor J. Stenger, “The Other Side of Time,” at
http:/www.infidels.org/library/modern/vic_stenger/otherside.html
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3.0 Mormon Concept(s) of God and the M ultiverse. Theimpression that God is merely
another material object among otherswithin alimited universein Mormon belief, anotion expressly
stated by C& C repeatedly, issimply inadequate to capture the majesty and reverence of the Mormon
testimony of God. First, “God” isthreeindividual personswho have joined in awonderful unity of
loveto create anew level of existencein shared lifein one another. God is, aboveall, aloving and
interpersonal reality for Mormons. Further, Godisnot “finite” inthe sensethat C& C suggest. God
is not merely limited to existence as just another material object within the confines of the local
space-time universe. Rather, all ordered existence of any nature is dependent on God. Heisthe
Lord of innumerable worlds. Mormon scripture states clearly that God is without beginning and
without end, not a being who came into existence at some point in time as C& C assert. Mormon
scriptures also uniformly assert that God is a being of unimaginable glory and creativity:

Behold, | am the Lord God Almighty, and Endless is my name; for | am without
beginning of days or end of years; and isnot thisendless? And behold, thou art my
son, wherefore ook, and | will show thee the workmanship of mine hands; but not
al, for my works are without end, and also my words, for they never cease.
Wherefore, no man can behold all my works, except he behold all my glory; and no
man can behold all my glory, and afterwardsremain in theflesh on earth. (Moses :3-
5)

Theworldscreated by God literally cannot be numbered. Worlds are created and pass away
and others are brought into existence:

And worlds without number have | created; and | aso created them for mine own
purpose.... But only an account of this earth and the inhabitants thereof, give | unto
you. For behold, there are many worlds that have passed away by the word of my
power. And there are many that now stand and innumerable are they unto man; but
all things are numbered unto me, for they are mine and | know them. (M oses 1:32-
35)

Thus, for Mormons God isan eternal being in the sense that he has no beginning or end, and
thereisno beginning or end to hisworks and creations. It istrue that both the Father and the Son at
one time experienced a mortal sojourn like we experience in this life; but it does not follow that
there is not an eternal God. In particular, just as Christ was the God Jehovah prior to his mortal
sojourn, so the Father was also God from all eternity prior to the temporal period of his mortal
sojourn.’® The fact that the divine persons have bodies does not entail that they are limited to a
particular placein virtue of their spiritual presenceor ability to exercisetheir will at al placesat all
timesimmediately.

Yet if God the Son has (as opposed to is) a glorified, resurrected body, as almost all

19 See, my Exploring Mormon Thought, ch. 3.
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Christians affirm, then how could this glorified body avoid the effects of gravity and other cosmic
forcesthat surely will requireit to disintegrate over timelike all other merely physical objectsinthe
material universe. The answer for those who accept the creeds give is that God is not subject to
natural laws; rather, he created them. If the glorified body of Christ is not subject to the forces of
Nature, including gravity, entropy, electromagnetism and so forth, then no force of Nature can affect
hisbody if he does not want it to. It'sthat simple.

How can a God who possesses amaterial, glorified body move from one bubble universeto
another, how he could survive the crushing forces of gravity in ablack hole singularity? C&C are
correct to criticize those M ormon scientists who specul ate that perhaps God ismerely another being
within the local universe who did not organize the mass/energy of the universe into an ordered
cosmos, but rather cameto exist after having not previously existed. David Bailey’ ssolutionto the
supposed problem is to use the word “eternal” in amore limited sense, to mean something on the
order of billions of years, is not consistent with Mormon scripture. On Bailey’sview, God did not
organize the mass/energy of the vacuum to create our local universe — and this view is also
unacceptable given the statements in Mormon scripture that | have just cited.

However, the arguments given by C&C against the chaotic inflationary theory and the
vacuum fluctuation are miserably inadequate. They respond to Mormons who have suggested that
these models are congenial to Mormon thought in this way:

... Mormon thinkers have sought to escape these difficulties [of the big bang
cosmol ogy] by rejecting the Standard Model and availing themselves of alternative
cosmogonic theories. Such attempts have about them something of an air of grasping
at straws, however, since the alternative theories are never examined in detail nor is
any attempt made to show that these model sthey offer are better explanations of the
data than the Standard Model. For example, Bart Kovallis appeals to Lindes's
Chaotic Inflationary Model to justify Mormon belief in multiple “worlds,” but fails
to show how such a model can preserve God's eternal existence given its past
geodesic incompleteness. Harrison appearsto endorse Vacuum Fluctuation Models
... but heis silent when it comes to difficulties such models face with respect to the
infinitude of the past, not to speak of why we ought to adopt them rather than the
Standard Model .*°

However, Mormons have not needed to show that these models are better than the standard
model for the simple reason that they are not really in competition. As | explained above, the
standard model doesn’t address what might have existed before the singularity. Moreover, afairly
broad consensus has emerged among astrophysicists that the inflationary models are preferred to a
simple standard model because of thefailure of thelatter to explain the flatness, horizon and density
fluctuation problems that plague the standard model. These problems are resolved by the chaotic
inflationary model. For that reason, it isthe preferred theory of cosmology. Further, after the period

20 NMC, 174.
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of inflation predicted by such inflationary models, the expansion of thelocal universe proceedsjust
asthe standard model suggests. Thus, theseinflationary modelsdo not replace the standard model;
they merely supplement it to correct for its deficiencies.

C&C argue that the “past geodesic incompleteness’ of the chaotic inflationary model
remains a problem for Mormons. They do not explain what they mean by a “geodesic
incompleteness” intheir articlein NMC, but they refer to it again in another article, “ The Ultimate
Question of Origins: God and the Beginning of the Universe.”?* What they mean is simply that
“there must have existed at some point in theindefinite past aninitial singularity.”** What they fail
to explain iswhy such aview is problematic, for thereisalso aninitial singularity in the standard
model which they support. So if “geodesicincompleteness’ isaproblem for atheory, then chaotic
inflationary theories are at least on par with the standard model. C& C appear to imply that all
reality must initiate from a single singularity. However, the fact that there must be an “initial
singularity” in chaotic inflationary theories does not mean that all bubble or pocket universes began
in the same singularity that gave rise to our local universe; rather, there have been innumerable
singularitiesthat arisein an infinite number of universes, and the set of pocket universesiswithout
beginning. Thus, the chaotic inflationary theory does not entail that all reality commencesin a
singularity and thus from absolutely nothing, but only that space-time pockets or bubbles form that
way. Moreimportantly, itisthe very presence of the singularity in the chaotic inflationary theories
that demands consideration of quantum mechanics applied to cosmology — but that point is sSimply
lost on C& C. Thus, the* past geodesicincompleteness’ isagreater problem for the standard model
than for inflationary models. As Andre Linde explained:

From this theory it follows that if the universe contains at least one inflationary
domain of asufficiently large size, it begins unceasingly producing new inflationary
domains. Inflation in each particular point may end quickly, but many other places
will continue to expand. The total of al these domains will grow without end. In
essence, on inflationary universe sprouts other inflationary bubbles, which in turn
produce other inflationary bubbles.

This process, which | have called eternal inflation, keeps going as a chain reaction,
producing afractallike pattern of universes. Inthisscenario the universe asawhole
is immortal. Each particular part of the universe may stem from a singularity
somewhere in the past, and it may end in a singularity somewhere in the future.
Thereis, however, no end for the evolution of the entire universe.

The situation with the very beginning isless certain. Thereisachancethat all parts
of the universe were created simultaneously in an initial big bang singularity. The
necessity of this assumption, however, is no longer obvious.

2! Astrophysics and Space Science 269-70 (1999): 723-40.

221d. at 728.

17



Furthermore, the total number of inflationary bubbles in our ‘cosmic tree’ grows
exponentialy in time. Therefore, most bubbles (including our own part of the
universe) grow indefinitely far away from the trunk of this tree. Although this
scenario makes the existence of the big bang amost irrelevant, for all practical
purposes, one can consider the moment of formation of each inflationary bubbleasa
new ‘big bang.” From this perspective, inflation isnot a part of the big bang theory,
aswe t?sought 15 years ago. On the contrary, the big bang is a part of inflationary
theory.

But if God is amaterial being subject to natural laws, God cannot be older than the local
universe because he could not exist past the singularity. As| have explained, if Mormons were
somehow stuck with the view that God islocked withinthelocal universe, that might be a problem;
but they aren’t. God isnot subject to natural lawsin any sense that createsthisproblem. Now itis
true that Mormons speak of the universe asan eternal reality; but to my knowledge no Mormon who
holdsthat the universeis eternal has intended to limit the universe to our local universe. Rather, it
seemsto methat Mormonsin prior generationswho spoke of an eternal and uncreated universewere
speaking of the universe in the sensethat it is all that existsin any way, i.e., the superverse, or the
multiverse of modern cosmolog y rather than the merely local universe.

But how can aGod who consists of persons having glorified, resurrected bodies or bodies of
spirit matter survive the singularity? Now | want to point out that C& C cannot assert that nothing
can pass through a singularity because given the natural law of gravity it would be crushed, for
relativity theory predictsthat all laws of Nature break down at that point. Wejust don’t know what
happens or could happen within ablack hole or singularity. We cannot predict or surmise what the
properties of gravity are under such conditions. However, | suggest that once we get clear about the
kind of power God can exercise in the Mormon view that the problem disappears. Through his
Almighty power God can simply control the natural laws that may govern such areality. | have
defined God' s power within Mormon thought as follows:

Ais maximally powerful at atimet if A is able unilaterally to bring any state of
affairs SA which: (i) doesnot logically entail that “ A does not bring about SA at t;”
(i) iscompossible with all events which preceded t in timein the actual world; and
(iii) A’ sessentia propertiesare consistent with A’ sbringing about the maximal range
of states of affairs possible for any being given (ii).**

Oncethisideaof God' s maximal power isadopted, it becomes clear why and how God can
govern any events that occur in a singularity though he has a glorified body. For example, the
notion that God would be crushed by the gravity within ablack holeisimpossible because any states

23 Andre Linde, “ The Self-Reproducing Inflationary Universe.”

24 Exploring Mormon Thought, ch 4.
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of affairsthat occur within the black hole are subject to God’' s power. God has power to stop such
effects from occurring. Thus, God can literally control the effects of gravity in a black hole and
even move from one bubble universeto another at will because such actsare states of affairsthat: (i)
do not logically entail that they are not brought about by God; (ii) such acts are consistent will all
states of affairs that precede or are in causal continuity with God’s acts; and (iii) God’s essential
properties are such that he can bring about the maximal range of states of affairs consistent with
what has occurred prior to any such acts.

Yet if God is subject to natural laws, then how could he control them? It is a mistake to
assume that aMormon must adopt the view that God i s subject to the Natural lawsthat obtainin our
local universe. Elsewhere | have explained at length my view of God's relation to natural law.?
Succinctly, on the Mormon view matter consists of realitiesthat manifest “intelligence’ in the sense
that they exhibit law-like behavior. Mormons refer to these basic realities as “intelligences.” The
individual “intelligences’ (or natural substances or events) that comprise the basic constituents of
matter haveinvariable natural tendencies. For example, moleculesof water have anatural tendency
to bond in such away that when it is32 degreesF, itisasolid. Becausethese natural tendenciesare
invariable within a range of behavior, we can formulate laws that describe how they act in given
circumstances. Moreover, not only can we describe how these substances act, we can also discover
the properties of these substances that explain why they act as they do in the given circumstances.
However, these “intelligences’ or natural substances cannot act or be acted upon unless God
“concurs’ by informing these realities with his light and intelligence. Thus, the fact that the
“intelligences’ (or natural substances or events) have the causal propertiesthey do isafunction of
the essential properties of these realities, whereas the fact that these basic realities can manifest a
power to act or be acted upon is dependent upon God' s concurring power. It isimperative to see
that on this view of natural law, the eternal natures of the intelligences (substances or events) and
God’ s concurring power are more basic than the natural laws, for the natural laws arise from God' s
concurring power and the essential natural tendencies of these intelligences rather than vice versa.

C& C assumethat if the divine persons of the Father and the Son have glorified resurrected
bodies, asMormons believe, then God must be subject to natural laws obtaining inthelocal universe
because it is only by the existence of natural laws that such bodies could exist. | have aready
explained why that assumption is false in my response to Parrish. Moreover, they assume that all
matter came into existence with the big bang creating our local universe. But why isaMormon
bound to believe that? Given the predictions of the chaotic inflationary theory, there are
innumerabl e bubble universes beside our own that may have mass/energy organized into material
forms. They each have laws of nature that differ from our own local universe. Why couldn’t God
exist within one of these and then create a new universe which he choosesto inhabit —just as Christ
chose our particular orb on which to exist among an innumerable host of worlds? Why couldn’t God
exist in the space-time manifold of the superverse and chooseto enter our particular bubble universe
at will? We have no idea what laws of Nature, if any, may govern the space-time manifold or

2> Blake Ostler, Exploring Mormon Thought: The Attributes of God (SLC: Greg Kofford
Books, 2001), ch. 4.
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superverse. Itjust may bethat God existsin areality so different from our own that we cannot begin
to fathom it with our minds. Given that God existsin the space-time manifold prior to the big bang,
it is open to Mormons to adopt the view that there are eternally self-organizing, physical systems
within the space-time manifold that are not subject to the natural laws that obtain in our local
universe. God organizes universes by choosing initial constants and bringing about the conditions,
perhaps a quantum fluctuation or decay of the vacuum to a false vacuum, to bring about new
universes. God can choose to exist within any bubble universe. Moreover, he can bring about any
conditions within the local universes consistent with the definition of maximal power above.
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