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Can Natural Laws Create

Our Universe?

Man Ho Chan

Stephen Hawking suggests that our universe can be created by natural laws without
any supernatural explanation. In this article, I arque that it is not possible for natural
laws or science to create our universe. Science can only illustrate how the universe
evolves; it cannot explain why our universe exists. The existence of our universe can
be addressed only by other disciplines such as religion or theology.

odern astrophysics indicates

that our universe has a begin-

ning. We are living in a uni-
verse which was created 13 billion years
ago.! A philosophical problem associ-
ated with this issue is why the universe
comes into existence. A related issue is
that the laws and parameters of our uni-
verse seem to be “fine-tuned” so that life
can exist2 Can these provide the evi-
dence to prove the existence of God?

In The Grand Design, Stephen Hawk-
ing and Leonard Mlodinow announced
that modern science has found a way to
address the problem of the beginning
of the universe® They deny that the
existence of God should be taken into
account and claim that the theories of
gravitation and quantum mechanics are
enough to provide a clear picture of how
the universe begins. They suggest that
our universe may not necessarily have a
beginning, and suppose that the begin-
ning of the universe was like the South
Pole of Earth, with degrees of latitude
playing the role of time. As one moves
north, the circles of constant latitude,
representing the size of the universe,
would expand. The universe would start
as a point at the South Pole. However,
the South Pole is much like any other
point. Technically speaking, Hawking
and Mlodinow suggest that time at the
very beginning is an imaginary number
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(e.g., i> = -1) rather than a real number,
so that “t = 0” does not exist.* Therefore,
our universe can be considered to have
no boundary in space and time.

Moreover, natural laws allow nearly
infinitely many universes to exist, and
they can explain why our universe
seems to be fine tuned.® The extrapola-
tion of string theory and inflation theory
can provide a theoretical framework for
the existence of nearly infinitely many
universes. According to string theory,
a particular Calabi-Yau manifold may
represent a particular set of fundamen-
tal constants in nature. Mathematical
estimation shows that there are 105
possible types of Calabi-Yau manifold,
and that the number of possible types
should be finite.” In other words, if there
really are many universes, and each uni-
verse is characterized by a particular
Calabi-Yau manifold, there would be
about 10°% possible universes existing
in nature® Hawking and Mlodinow
suggest that all universes could be gen-
erated through this mechanism, and so
we should not be surprised that our
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universe is fine tuned. Since there are so many uni-
verses with different fundamental constants, it is
highly probable that the right set of fundamental
constants that are life permitting will occur.

In this article, I claim that the problems of the
beginning of the universe and its fine-tuning can
never be explained by natural laws. These problems
can be solved only with the help of other areas or
disciplines, such as religion and theology.

What Can Science Explain?

Generally speaking, scientific laws are a set of laws
that describe nature. Most of them are based on
empirical studies, such as experiments and investiga-
tions. A scientific law can be established if numerous
experiments are conducted and the results generated
do not contradict that law. Therefore, most scientific
laws, such as conservation of energy or Newton's
law of gravitation, are based on countless repeatable
experiments. These laws describe our universe and
enable us to make predictions. For example, in
physics, Newton’s law of gravitation tells us how
a particle moves under the action of gravity. We
can also predict how the particle moves under
given environmental constraints, or, in other words,
under the initial conditions and under the forces
acting on that particle. In this context, scientific
laws are deterministic. What you need to provide
are the necessary initial conditions. Otherwise,
scientific laws cannot tell you the next step.

However, the rise of quantum mechanics tells us
another story in modern science. In the small-scale
regime, the wave nature of a particle becomes signif-
icant. The phenomenon of wave-particle duality
makes an exact prediction impossible. The uncer-
tainty principle tells us that you can never simulta-
neously measure the position and momentum of
a particle precisely. Within the context of quantum
physics, the particle’s behavior becomes indetermi-
nate. There may be many possible states that a par-
ticle can be in at a given time, but it will “fall into”
only one of them when you measure it. The state
of a particle can be described by a wave function,
which is a superposition of (perhaps infinitely) many
possible states. What you can do is calculate the
probability that the particle will fall into a certain
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state; but you cannot guarantee this prediction for
any particular instance of measurement.

Therefore, the combination of deterministic gravi-
tation and indeterminate quantum physics is not
that easy. Both the implicit natures of the theories
themselves and the vastly different scales governed
by these laws make it difficult. String theory is one
of the theories tackling this problem in mathematical
physics. Although no robust observations can prove
the legitimacy of the theory, the picture of string
theory is quite elegant and full of self-consistency.
This theory invokes some extra dimensions and
treats particles as strings instead of as points to
reconcile both gravity and quantum mechanics,
which, in turn, may provide a path to describe
how our universe began. One of the implications
of string theory is that there may be more than 10°%°
possible manifolds in the extra dimensions, and
each manifold may correspond to one independent
universe. Therefore, there may be more than 10°%°
different universes which have different physical
laws and universal constants.’

Furthermore, the random nature of quantum
physics enables our universe to start from nothing
and come into existence. Hawking and Mlodinow
used this idea to prove that we do not need the
existence of God to explain either the beginning of
the universe or the fine-tuning problem.!? Since our
universe is just one of many universes (or multi-
verse), we should not be surprised as to why our
existence is so lucky. Can the above picture explain
all that?

First of all, before I state my arguments, many
scientists have already provided arguments to reject
the idea of multiverse.! “Proof of parallel universes
radically different from our own may still lie beyond
the domain of science,” Ellis said.’> The existence
of multiverse can be derived from string theory plus
eternal inflation, but neither of them has been
proven.® In addition, the existence of many uni-
verses does not necessarily mean that all of these
universes can co-exist at any instant. Just as in quan-
tum mechanics, there are infinitely many possible
states for a particle to be in at a given time, but the
particle can be found in only one state when we
measure it. In other words, the existence of many
universes in the mathematical model does not imply
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that they really exist simultaneously. Moreover, if
a multiverse exists, it is highly probable that our
universe would stay in a “dangerous region,” in
which the initial quantum fluctuation yielding our
universe lies just at the edge of the life-permitting
anthropic region. It is called the “principle of living
dangerously.” However, the observed value of the
initial quantum fluctuation shows a negative result,
weakening the theory of multiverse.'* The assertion
that the fine-tuning problem is already solved by
science is far from being a consensus.

Science Cannot Explain Creation
For the beginning of the universe, I argue, in the
following discussion, that science can never address
this question. There are two ways to discuss this
issue: (1) our universe has evolved from eternal
existing energy, and (2) our universe is created from
nothing. For the first case, science can never explain
the assumption of eternal existing energy.

The second case is also beyond the scope of
science. Some scientists think that matter and
energy can be created from quantum fluctuations.
It seems that quantum mechanics allows random
physical processes in nature, and random fluctua-
tions imply all possibilities. Therefore, matter and
energy can be created in this oversimplified picture.
However, although natural laws allow energy and
matter to be created from quantum fluctuations,
initial conditions and the existence of possible
states also need to be taken into account. In quan-
tum physics, “nothing” is not really nothing, but,
rather, a state full of fluctuations. These fluctuations
are essential conditions for creation and cannot be
determined by natural laws. Therefore, natural laws
can be regarded as necessary conditions for creation,
but not as sufficient conditions.

C. S. Lewis had already pointed out that natural
laws are more or less like the rule of addition."”
Natural laws tell you that if you save $1,000 a month,
you will have $3,000 after three months. Natural
laws cannot guarantee that you will have $3,000
in the bank if you did not deposit any money. The
actions (put money into the bank) together with the
laws (addition rule) enable your money to accumu-
late correctly.'® Similarly, initial conditions together
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with natural laws enable our universe to be created.
Hawking suggests that our universe can be created
based on existing scientific theories. However, these
theories require initial conditions such as specifying
the initial entropy, the initial (primordial) quantum
fluctuations, and the initial inflation field.

Can natural laws create these quantum fluctua-
tions and inflation field? The answer is no! If natu-
ral laws that govern the evolution of the universe
are deterministic, as mentioned above, the initial
conditions are essential. These conditions cannot be
determined or described by natural laws. In fact,
Hawking and Mlodinow are trying to develop
“a law of initial conditions” through quantum
gravity to address this problem. As noted above,
they invoke the notion of imaginary time to blur the
boundary at t = 0. It seems that we do not require
initial conditions for creation.

However, there are a number of criticisms stating
that the “imaginary time epoch” is ontologically
unreal and unintelligible.’” Strictly speaking, our
universe is transformed from an ontologically unreal
state to an ontologically real state. Our universe
began to exist. Therefore, Hawking and Mlodinow’s
solution does not fully address the singularity prob-
lem but, rather, replaces it with another problem.
If the natural laws that govern the evolution of the
universe are fully indeterminate, then randomness
is involved in creation, and probabilities should be
taken into account. However, we can still ask,
“Is the creation highly probable?” Whether the
answer is yes or no, we need to further ask why.

Furthermore, logical difficulties will be encoun-
tered if we claim that natural laws could create the
universe or multiverse. Since natural laws are de-
rived from empirical studies in the existing natural
world, how can they be used to describe a universe
that is created from “nothing”? Is there a law that
can describe “nothing” or that can transform “noth-
ing” to “something”? If that is right, a law or logic
should exist prior to space and time.’® But we know
that all physical laws are obtained from the real
world (real space and time) and not from “noth-
ing.” The extrapolation of applying natural laws
to creation (transforming “nothing” to “something”)
requires a leap of faith. Therefore, whether or not
the law is deterministic, it is not possible to have
“a law of initial conditions.”
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The theory of multiverse also states that there
may be infinitely many universes that exist at the
same time. Each universe may contain certain
universal constants. As a result, different universes
may have different natural laws. Since this theory
is derived from existing scientific theories (string
theory and inflation theory), do all universes satisfy
a description based on string theory and inflation?
If so, then how could these different universes have
different universal constants and natural laws?
If not, how could different natural laws in different
universes be obtained from existing scientific theo-
ries? If string theory and inflation are the ultimate
scientific theories that can apply to all universes,
why are they so universal and so special? These
questions are definitely beyond the scope of science.

Antony Flew thought that the existence of natural
laws requires an explanation. The explanation can-
not be addressed by natural law itself.'” Therefore,
science can only push the problems of creation to
a more fundamental level, but it can never fully
address this issue. In fact, it is quite easy for us to
confuse the terms “cause” and “agency.” Natural
laws can tell you the cause of an event, given that
all initial conditions are known. However, natural
laws will not tell you who or what makes the laws
(the agency). For example, natural laws can tell
you how a steam engine works, but not who
makes the steam engine.’’ Therefore, natural laws
can only tell you “how” but not “who” or “why.”?!
In other words, natural laws should be based on
“methodological naturalism” rather than on “philo-
sophical naturalism.”

When Hawking and Penrose formulated their
“Hawking-Penrose singularity theorem,” this theo-
rem suggested that our universe had a beginning.
However, scientists still work hard to create differ-
ent models to give solutions that avoid the existence
of singularities. Mann suggests that the ideology of
reductionism plays a crucial role. Nontheists gener-
ally regard the approach of reductionism as closing
off any last gaps in which hopeful believers might
want to place evidence for a deity.”> However,
none of the models suggested, including Hawking’s
“no boundary proposal,” actually work.?® Similarly,
scientists also work on quantum gravity and string
theories because they are not satisfied with the
twenty-seven free parameters in the Standard Model
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of particle physics. Unfortunately, no successful
results along these lines have yet been obtained by
unifying quantum mechanics and general relativity.
Mann comments that the failure of unifying quan-
tum mechanics and general relativity is, in part, due
to their very distinct conceptualizations of time.*
All of these negative results may suggest that the
Standard Model and the existence of singularities
have already reached the limits of science.

What Can Explain Creation?

If science cannot explain the creation event, then
which discipline can possibly do so? Intuitively
speaking, the existence of a supernatural being may
be a possible solution. Since all natural laws cannot
explain the origin of natural objects, some super-
natural forces should be taken into account. There-
fore, the only way to address the origin of our
universe is by seeking the supernatural source that
creates the natural laws and initial conditions. This
argument is known as the Kalam argument. The
argument can be formulated as follows:?®

P1: Whatever begins to exist has a cause of its
coming to exist.

P2: The universe began to exist.

C: The universe has a cause of its coming to exist.

The conclusion, C, derived from the two premises,
P1 and P2, needs an explanation. Natural laws
support P1. However, natural laws cannot guaran-
tee P2. Nevertheless, based on recent observations
from cosmological microwave background, P2 is
empirically true. Therefore, natural laws cannot be
the cause of our universe. Generally, most philoso-
phers believe that the existence of God is the ultimate
cause or explanation. They advocate the doctrine of
divine simplicity, which means that God is claimed
to be absolutely simple without any internal com-
plexity.?® Therefore, God is the simplest being, and
it is not necessary to transfer the existence of God
to one higher level of simplicity.

Conclusion

To conclude, the two biggest problems in science
and religion, the creation of the universe and the
fine-tuning problem, can never be addressed by
science. We should start from other disciplines
such as religion to get the answers. o

Perspectives on Science and Christian Faith



Man Ho Chan

Notes

D. N. Spergel et al., “Three-Year Wilkinson Microwave Ani-
sotropy Probe (WMAP) Observations: Implications for Cos-
mology,” Astrophysical Journal Supplement 170, no. 2 (2007):
377-408.

2M. J. Ree, Just Six Numbers: The Deep Forces That Shape the
Universe (New York: Basic Books, 2000); A. E. McGrath,
A Fine-Tuned Universe: The Quest for God in Science and
Theology (Louisville, KY: Westminster John Knox Press,
2009).

3S. Hawking and L. Mlodinow, The Grand Design (New York:
Bantam Books, 2010).

4An imaginary number is usually expressed as z = a + bi,
wherei = v-1and a, b are real numbers.

SHawking and Mlodinow, The Grand Design, 134-5.

6Ibid., 142.

’S.-T. Yau and S. Nadis, The Shape of Inner Space: String
Theory and the Geometry of the Universe’s Hidden Dimensions
(New York: Basic Books, 2010).

8Hawking and Mlodinow, The Grand Design, 118.

9Yau and Nadis, The Shape of Inner Space.

1'Hawking and Mlodinow, The Grand Design.

HP. J. Steinhardt, “The Inflation Debate,” Scientific American
(April 2011): 38-43.

12G. F. R. Ellis, “Does the Multiverse Really Exist?” Scientific
American 305 (July 2011): 38-43.

13D. F. Watson, “On the Anthropic Principle in the Multi-
verse: Addressing Provability and Tautology” (March 30,
2011): arXiv: 1103.6044.

L. A. Barnes, “The Fine-Tuning of the Universe for Intelli-
gent Life,” Publications of the Astronomical Society of Australia
29 (2012): 529-64.

15C. S. Lewis, Miracles (London: Fontana, 1974).

16]. C. Lennox, God and Stephen Hawking: Whose Design Is It
Anyway? (Oxford: Lion Books, 2011).

7W. L. Craig and ]. D. Sinclair, “The Kalam Cosmological
Argument,” in The Blackwell Companion to Natural Theology,
ed. W. L. Craig and J. P. Moreland (Oxford: Wiley-Black-
well, 2009), 179.

18]bid.

YA. Flew, There Is a God (New York: HarperCollins, 2007).

2R. J. Asher, Evolution and Belief (Cambridge: Cambridge
University Press, 2012), 5.

2]bid., 14-15.

2R. B. Mann, “Physics at the Theological Frontiers,” Perspec-
tives on Science and Christian Faith 66, no. 1 (2014): 2-12.

2See the discussion from Craig and Sinclair, “The Kalam
Cosmological Argument,” 132-82.

2Mann, “Physics at the Theological Frontiers.”

M. J. Murray and M. Rea, An Introduction to the Philosophy
of Religion (Cambridge: Cambridge University Press, 2008),
143.

2R. Collins, “The Teleological Argument,” in The Routledge
Companion to Philosophy of Religion, ed. C. Meister and
P. Copan (New York: Routledge, 2007), 411-21.

ASA Members: Submit comments and questions on this com-

munication at www.asa3.org = FORUMS = PSCF DISCUSSION.

i COSMOS 1o

“All things hold together in Christ”
Colossians 1:17

Rev Alasdair Coles, PhD

Megan Best, MD

ASA CSCA CiS

2014

ANNUAL MEETING

July @

FRIDAY

PLENARY SPEAKERS

Barth Netterfield, PhD

Bioethicist, Dept. of Clinical Director of Balloon Dept. of Physics, Distinguished
Palliative Care Neurosciences, Astrophysics University of Alberta, Professor and
Physician, Cambridge University, Research Group, Canada T.B. Walker Chair of
Australia UK Depts. of Astronomy Biology,
and of Physics, Westmont College,
University of Toronto, USA

Canada

McMaster University ' &, %

1280 Main Street W e O

Hamilton, ON L8S 4L8
CANADA

e 'P."g.:-

» @ 2014

MONDAY

Don Page, PhD Jeffrey Schloss, PhD

Information at WWW.asa3.0rg

Volume 66, Number 1, March 2014

39



