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By the science of physics we discern
something of the powerful logic that
stands behind the world. In tracing the
ominous sweep of faraway giants in the
dark of space, in following the mechan-
ics of nutrient transport in the human
circulatory system, in setting man’s feet
on the surface of that lesser of two great
lights, the moon—in these and countless
other exercises we are not eyeing cold
trivia about our world; we are learning
yet again something of He who stands
back of it all.

Physics does not yield a full-blown
theology, but by its light we see evidence
of a God of order, consistency, and deeply
powerful intellect. Physicists believed
this once. From Newton’s ascendancy
to the dawn of twentieth century, most
scientists held some form of Christian
belief. They also assumed it would be
possible to describe all physical entities by
Newtonian physics. On this assumption,
tracing the activities of any inanimate
object should be as simple as obtaining
values for position, momentum, and
trajectory, and then projecting outcomes
by Newton’s laws. Underlying this are
presuppositions that the world is rational
in structure and operation and that the
scientific investigator is a mere observer
rather than a participant in the experi-
mental results he obtains.

Confidence in classical mechanics was

so pervasive that some believed an omni-
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scient intelligence could know the future
exhaustively if it could grasp perfectly in
an instant all the forces, components, and
relations that compose the natural realm.!
But foretelling the future based on physics
was never more than fairy tale. The fact is
humans are not omniscient and everyday
mechanical systems can exhibit chaotic
behavior.2 Thus, mechanical determin-
ism is an ideal that is inapplicable to
any system. Nevertheless, the inability
of Newtonian mechanics to eliminate
chaotic elements is more a result of the
investigator’s limited knowledge of relevant
factors than genuine irregularity in
the natural order.® This is an important
distinction from the tendency among
physicists who adhere to the Copenhagen
interpretation (CI) of quantum mechanics
(QM) to attribute quantum chaos not to
investigative incapacities but to the very
nature of quantum entities. In summary,
though determinism based on Newtonian
mechanics is impractical, it nevertheless
remains the case that, in principle, the
Newtonian outlook sets up an expectation
that future states of a mechanical system
can be predicted by accounting for all
present variables. Order begets order in
a mechanistic universe.

Given the success of the Newtonian
program, scientists operating up to the
dawn of the twentieth century expected
that even the microphysical world would
prove to be orderly. The realization that it
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is not jolted physicists out of a centuries-
long habit of mind, and the result has
been an “outrage” that has not abated in

a century of years.*

Introduction to Quantum
Mechanics

“Quantum” refers to the smallest units
into which a thing can be divided. In QM,
it refers to the tiny packets of energy by
which atomic exchanges occur. Atoms
do not trade energy in regular portions;
rather, they absorb and emit energy fit-
fully. For example, an atom may retain its
entire quantity of energy for an indetermi-
nate amount of time and then discharge
in an unpredictable exothermic flurry a
quanta of that energy. This irregularity
evokes a host of questions, chief of which
is: are quantum entities lawless? Experts
are divided over whether or not this ques-
tion has been answered.

The Problem of Light

The odd manner in which atoms man-
age energy is but one of the quantum
anomalies which seem to belie Newtonian
expectations about an orderly, rational
world. Consider light. Is it made of waves
or particles? Particles are site-specific. If a
particle happens to be resting on the tip
of your nose just now;, it cannot presently
be found anywhere else in the universe.
A wave, on the other hand, has spread. It
can be here, there, and all around.

Scientists wishing to determine whether
photons are particulate or wave-like run
into a difficulty, however, for experiments
seem to indicate that photons can behave
as either particles or waves depending
on what kind of measurement the scientist
conducts.® Experiments also imply that
photons “decide” how to behave based on

the destinations of photons that precede

them and follow them through the testing
apparatus. In other words, it appears that
a certain “peer influence” is afoot, as if
photons dialogue with one another across
time and distance, take note of the experi-
mental machinery arrayed around them,
and then decide whether to be particles or
waves. This uncanny behavior leads to
an obvious problem for the experimenter.
While the act of measuring macroscopic
systems changes the native state only
negligibly (for instance, measuring wind
speed slows the wind only insignifi-
cantly), many theorists believe measuring
a quantum system actually makes it what
it is! It is as if the scientist is more “cre-
ator” than “explorer.” Hunt for a particle,
and a particle you find. Seek a wave, and
it is there in place of the particle. Search
for the quantum reality that exists apart
from your biasing the situation, and you
will find yourself shutting down your

machinery on your way out the door.

Quantum Probabilities

Physicists use “wavefunction” as a
catch-all term that signifies that all we
can know about a quantum system are
probabilities about things like position,
momentum, and energy.® Thus, whereas
Newtonian mechanics aimed at precise
description of entity and event, QM settles
for probabilistic descriptors of both. What
a quantum entity happens to be and do is
atbest statistically described. For instance,
if an experimenter isolates a radioactive
atom, he can be confident that it is set to
decay at some future time. However, he
does well to go on with her daily activi-
ties, for the exact time of the impending
decay event is unknown. He may predict
itbroadly as a function of probability, but
never narrowly as a function of regular

mechanistic process. Newton and his
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mechanics, it seems, are detained at the

door to the quantum domain.

Non-locality

In classical physics, cause-and-effect
is a local phenomenon. If billiard ball D
suddenly darts across the billiard bed and
lands inside a pocket, the sensible physi-
cist will look for an immediate local cause
for D’s sudden change of momentum.
Has either the cue or the cue ball struck
it? Anyone suggesting that a cue ball on
a nearby table sent D racing would rightly
be dismissed from the discussion.

Not so in quantum billiards. After sev-
enty years of trying to dispel it, genuine
non-locality seems to be a settled fact
of quantum reality. Quantum particles
that share a common past may carry on
affecting one another even in the event
that they become too widely separated
to allow for any form of contact action or

physical communication.

The Current State of Quantum
Mechanics

Despite its anomalies, quantum theory
(QT) is one of the most successful sci-
ence theories in history, leading to many
technological advancements.” If it works,
it must be right. Right? Maybe not. The
fact is physicists are in the dark about the
meaning of QM.

Nobody understands quantum
mechanics. So do not take the lec-
ture too seriously . . . just relax and
enjoy it. I am going to tell you what
nature behaves like. If you will
simply admit that maybe she does
behave like this, you will find her
a delightful, entrancing thing. Do
not keep saying to yourself, if you
can possibly avoid it, “But how can
it be like that?” because you will
get “down the drain”, into a blind
alley from which nobody has yet
escaped.’

This advice, a veritable charter state-
ment for the CI, amounts to the following;:
Give up trying to conceptualize QM. Live
with the paradoxes, celebrate them even,

but forego the search for rationality.

Formalism and Interpretation

How can QT be fruitful and yet myste-
rious? The answer lies in the distinction
between formalism and interpretation.
The formalism is “a set of equations and
aset of calculational rules for making pre-
dictions,” while the interpretation offers
ontological explanations for the observed
phenomena.’ One is about math; the other
about meaning.

In QT, it is the interpretation that is
mysterious. Since the formalism is all
one needs to conduct experiments, most
practicing physicists use the formalism
and entirely ignore the controversy over
interpretation. Since a key difference
between the CI and alternative views is
the question of whether or not quantum
indeterminacy is a reflection of nature
itself or just current conceptual and
investigative limitations, the tendency for
physicists to practice QM in disregard to
its interpretation means physics has got-
ten on quite well without solving a vital
ontological question: have we or have
we not found genuine acausality in the
physical world? Where one comes down
on this question is not dictated by the for-
malism or the empirical results obtained
in the laboratory. Rather, the decision is
decided on one’s personal philosophical
convictions.® Thus, it is no surprise that
most physicists regard the interpretation
of QT as baggage that is best left curbside,
for scientific fact is far more relevant than
philosophical opinion when one is in the
hunt for a research grant. Nevertheless,

when pressed to choose an interpretation,
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physicists typically cite the CIL. In so doing
they are only repeating the line that was
fed to them in college. That the interpreta-
tion seems irrelevant the moment physi-
cists step into the laboratory leads to a sort
of hardening of the common position by
sheer indifference. Physicists learned the
Clin school, noted that virtually everyone
accepted it, accepted it themselves as a
matter of expedience, came to question
the value of debating interpretive issues,
and hence never bothered to question
what they had dutifully accepted by rite
of tradition. Copenhagen reigns among
physicists partly because it just does not
seem to matter. Add to this the fact that
postmodernism champions certain of
the elements vital to the CI, and everyday
physicists must think things are getting
on quite well without introducing need-

less dispute into the equation.

Introduction to the Copenhagen
Interpretation (CI)

The CI takes its name from Niels Bohr’s
hometown where he and physicists such
as Werner Heisenberg and Wolfgang Pauli
collaborated to provide an interpretation
for QT. A sample of core components of
the CI includes the following: (1) the QT,
as developed by 1930, is as complete a
description of QM as is possible, which
entails, (2) that indeterminism is genu-
inely a characteristic of quantum events
and not merely a reflection of current
theoretical and investigative limita-
tions, (3) that quantum acausality is one
consequence of this indeterminacy, (4)
that wave-particle duality is a complete
description of quantum reality, such that
wave and particle characteristics are said
to be “complementary,” which on Bohr’s
terms means quantum nature is paradoxi-

cal, and (5) that quantum systems remain

indeterminate (no real values) until they
are measured."

The goal of this article is to show that
the CI is not suitable for use in Christian
theological formulation or apologetic
engagement. There are two main reasons
this is so.

First, the CI is not the assured deliver-
ance of science. The CI is in fact more a
product of a post-WWI German philo-
sophical bent that overthrew mechanis-
tic conceptions in favor of irrationalist
viewpoints. As these tastes have been
sustained for nearly a century now, popu-
larized and ensconced by postmodern-
ism, the CI has continued to dominate QT
in part because of its fitness with regnant
worldview themes. In this light, the CI is
vulnerable to the essential inevitability
of a future worldview exchange. When
irrationalist inclinations pass from the
scene, the CI may seem to have been little
more than a faddish piece of philosophi-
cal world-making. Hence, to legitimize
the CI by grafting it into theological and
apologetic endeavors is to risk having the
legitimacy of said endeavors carted away
when scientific fashion shifts away from
Copenhagen. Furthermore, the CI is not
the assured deliverance of science because
at least one alternative theory rings in as
empirically equivalent to Copenhagen
while retaining somewhat more classi-
cal assumptions about rationality and
causality."

Second, aspects of the CI are in conflict
with Christian belief. In particular, belief
that the world is rationally structured and
is reflective of God’s own rationality is
swept away by Copenhagen irrationality.
Alongstanding tradition in theology indi-
cates that the concepts of God’s purposive,
rational creation of the universe and his

bestowal of his image on humanity has
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significant epistemological implications in
the following way: the world is a creation
of arational God, reflects God’s rationality
in its structure and operations, and is in
principle knowable by humans because
the imago dei vouchsafes that our minds
are capable of receiving true information
about the world God made.®* Furthermore,
CI's principle of complementarity opens
the possibility of accepting contradicto-
ries as varying parts of a holistic system.
This supports worldviews that emphasize
irrationality and deny realist conceptions
of truth and world. As Christianity makes
decisive claims about the existence of
absolute truth, the impossibility of simul-
taneously instantiating contradictories,
and the reality of the physical world, the
principle of complementarity is in tension

with the Christian worldview.

A Deeper Look at the CI
Indeterminism

The CI maintains that indeterminism
is a reflection of genuine acausality on
the microphysical level. Hence, there is
no hidden (currently unknown) causal
system embedded in QM that awaits dis-
covery.* Quantum non-locality is offered
as one of the proofs for this acausality.
The logicis as follows: if two particles can
affect one another instantaneously even
though they are separated by a distance
too great to be spanned spontaneously
by any conceivable physical means, all
hope of identifying causal factors is lost.
Another argument for acausality stems
from the surprising role the scientist plays
in quantum measurements. If a scientist
cannot describe the autonomous opera-
tions of a quantum system because her
very measurements have produced the
effect measured, causality has passed

beyond our purview.”® Thus, repudiation

of causality is said to be the non-nego-
tiable first step if progress is to be had
in QM.

Complementarity

By “complementarity” Bohr means
“contradictariness,” a reversal of the
term’s typical usage.”” Bohr was not con-
sistent in explaining all the entailments
of complementarity, but Heisenberg
explains that complementarity means the
scientist must hold simultaneously two
contradictory concepts for quantum enti-
ties: wave and particle.!® Bohr took this as
a justification for recasting rationality in
terms that allow one to accept contradic-
tory options simultaneously without com-
mitting logical fallacy.”” Thus, while waves
and particles are contradictory things,
Bohr accepts both as proper and final
descriptors of quantum reality. This view
is unacceptable on any realist construal of
science because it prohibits an intelligible
conception of quantum nature.?

True to his physics, Bohr placed the
Yin-Yang symbol on his coat of arms for
the Danish Order of the Elephant and
stenciled “Opposites are Complements”
above it. For Bohr, QM justified Eastern
concepts of reality. And not surprisingly,
he applied complementarity to issues
outside physics. For instance, he believed
that “whenever you come with a definite
statement about anything you are betray-
ing complementarity.”?" Furthermore,
he expected that “the quantum revolu-
tion would ultimately lead to a general
complementaristic philosophy of empiri-
cal knowledge.”** That is quite an ambi-
tious statement, especially since it would
overturn many fundamental beliefs about
the world. In particular, complementar-
ity undermines a key presupposition of

science: that nature can be understood,
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explained, and modeled rationally.

This premise has been the founda-
tion of the scientific pursuit for over
twenty-five centuries. . . . Bohr’s
framework of complementarity,
however, is an explicit rejection of
Thales” implicit claim [that nature
can properly be explained and mod-
eled rationally].?*

The Measurement Problem

As defined by the CI, the measurement
problem means acts of measurement do
not provide physicists with information
about the preexistent status of quantum
systems; rather, acts of measurement force
fundamentally indeterminate quantum
systems to “develop” certain qualities.
While it is debatable whether or not Bohr
took this to mean that quantum systems
do not exist prior to being observed,
significant interpreters in his tradition
insist that he meant exactly that. Roger
Penrose, for instance, says that on Bohr’s
view there is no quantum reality apart
from measurement. “Nothing is actually
‘out there’ at the quantum level. Somehow,
reality emerges only in relation to the
results of ‘measurements.”’*

According to David Lindley, the only
way to avoid these implications is to refute
the CI and deny that indeterminacy is a
real feature of QM. Einstein and Erwin
Schrédinger set out to do this very thing
by proposing thought-experiments that
aimed to show the absurdity of the CL.%

Erwin Schrodinger’s Cat

In 1935, Erwin Schrodinger set out to
win the physics world back to Newto-
nian sanity by discussing a hypothetical
scenario involving atomic radiation and
a housecat. He aimed to confront the
Copenhagen contention that a quantum
system is in superposition (has no defini-

tive values) until it is measured.

The puzzle depends on setting up
a system where there is a precise
fifty-fifty chance of a particular
quantum event—such as the decay
of a radioactive nucleus—occurring.
The conventional wisdom [i.e., the
Copenhagen interpretation] in quan-
tum mechanics says that the nucleus
exists in a superposition of states,
half decayed and half not decayed,
unless its state is measured. Only
at that point does it decide which
state it is in. Schrédinger pointed
out that the radioactive substance
could be sealed in a windowless
steel chamber . . . with a [Geiger
counter] to monitor it. The detector is
wired up to release a cloud of poison
gas into the chamber if the radioac-
tive material decays, and living in
the chamber there is the famous
cat. If the chamber is sealed and
nobody looks into it, then when the
radioactive nucleus is in a fifty-fifty
superposition of states, according to
the strict Copenhagen interpretation
the Geiger counter, the poison gas
and the cat are all in a superposition
of states. The radioactive material
both has and has not decayed, and
the poison gas both has and has not
been released, and the cat both has
and has not been killed. . . . [Assum-
ing] the Copenhagen interpretation
is correct, everything remains in
limbo until an intelligent observer
looks into the chamber. At that
point, the superposition collapses
and the cat becomes either dead or
alive.”’

Naturally, no one has performed this
experiment. Seemingly it is enough just
to mull the hypothetical scenario and
grasp its absurdity. Schréodinger was sure
this would spell the end of Copenhagen
excesses, but amazingly the cat paradox
is regularly celebrated as a “strange-but-
true” signal of just how odd the quantum

world really is.

The EPR Experiment

While the physics crowd went after
quantum oddities, Einstein stubbornly
beat the old-world drum trying to call
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everyone back to local causality. In
so doing he digressed from quantum
progenitor to QT’s “deadbeat dad.”?®
Einstein’s fall-out with QT began when
he shifted from positivism to thoroughgo-
ing realism, emphasizing causality and
observer-independence. In 1935 he took
the battle to the heart of the CI by produc-
ing a thought-experiment known as EPR.
EPR maintains that “every element of the
physical reality must have a counterpart
in the physical theory.”” Hence, a theory
is incomplete if some aspect of the reality
it seeks to describe is left unmentioned.
Furthermore, EPR assumes that the abil-
ity to formulate predictions of a quantum
system indicates that some underlying
physical reality exists and determines out-
comes. An adequate theory will account
for that reality. The CI does not. EPR sets
up a hypothetical situation in which two
quantum particles come into contact with
one another in a vacuum tube, form a
quantum system, and are then disjoined
and shuttled off in opposite directions.
Once they are separated by a distance
too great to allow the particles to sponta-
neously communicate, the particles are
measured for variables such as spin or
momentum. The upshot is that Einstein
hoped to show that the particles will dis-
play values that indicate they had “real
values” before they were measured and
that these values reflect values they had
when they previously formed a quantum
system—such that the law of conservation
holds for QM. This would counter the
CI's contentions that quantum particles
have no real values until they are mea-
sured and that the act of measuring one
particle spontaneously forces its faraway
counterpart to change its values so as to
maintain anti-correlation with the mea-

sured particle.

For Einstein, non-local causality was
“spooky action-at-a-distance,” a plot
apropos for ghost stories, not physics.
EPR’s argument that QT itself is incom-
plete hinges on the impossibility of such
anomalous action. The only other option
is to accept the absurdities of non-locality
and observer-created reality as true facts
of the universe. Predictably, the Copenha-
gen theorists embraced these absurdities,
thus neutralizing the albatross Einstein
had crafted for them. Commentators
typically agree that EPR failed to accom-
plish its purpose.®® Nevertheless, Bohr’s
rebuttal of EPR is unsubstantial and boils
down to an appeal from positivism.*!
That his response was so highly touted
indicates something of the popularity to
which the positivist framework had risen
by the 1930s.

Putting EPR to the Test

Most physicists sided with Bohr against
EPR, but so long as EPR was merely hypo-
thetical the matter could not be settled by
laboratory trial. John Bell elucidated the
first steps toward rectifying this shortfall
by developing an experiment that made it
practical to test Copenhagen’s non-locality
claim.® Bell held out hope of vindicating
EPR, but when the tests were conducted
the CI's insistence on genuine non-locality
in QM was by all appearances justified.
In 1981-82 a team of physicists found
strong evidence for quantum non-local-
ity.® By 1997, tests showed that entangled
particles separated by eleven kilometers
retain their causal linkage, as if they were
immediately present to one another. This
is like bruising your brother’s arm while
you sit on a sofa across town from where
he sits.

Might locality be recovered in future

experiments? Most theorists doubt it.
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While one cannot help but feel the weight
of current evidence, I suggest it is reason-
able to hope that non-locality will some-
day be revised or supplemented in such
a way as to lessen the present difficulty.
As Wesley Salmon has said, “I do have a
profound sense that something that has not
been explained needs to be explained.”**
The history of science supports this
reticence. Scientists have long taken the
appearance of distant action to be a sign
that some variety of local causal agency

exists but is presently unknown.

Classical Language and
Completeness

Another key aspect of the CI is the
insistence that though classical concepts
are inapplicable in microphysics, clas-
sical language must be retained when
describing quantum phenomena.® This
serves to heighten the sense of paradox
in quantum theory, as when Copenhagen
theorists retain terms like “particle” and
“wave” to describe quantum systems that
fit neither bill in any cognizable sense.
This practice runs counter to the realist
desire to rule out paradox by incorporat-
ing new terms/concepts for discoveries
that cannot properly be encompassed
by traditional terminology. For instance,
some theorists favor ditching the Copen-
hagen paradox regarding wave-particle
duality by saying quantum entities are
something like “waves and particles” in
a way that is not genuinely paradoxical,
though we cannot now see clearly enough
to say how this is s0.% The realist insists
that it is our inchoate understanding
rather than nature itself that gives rise to
paradox in QT.

The chief result of the claim that QT
is complete is that the search for “hidden
variables” is useless. Hidden variables

are variables that are “hidden” from us
because we currently have no empirical
proof for their existence. On the realist
view, there must surely be hidden vari-
ables operative in QM—factors that, if
we knew them, could explain away the
appearance of such things as acausality
and non-locality. In essence, then, he who
appeals to hidden variables to escape such
paradoxes is making that claim that QT
is incomplete. This is the contention of all
alternatives to the CI.

Irrationality

Finally, the Copenhagen emphases on
indeterminacy, acausality, and observer-
created reality forge an irrational concept
of nature. K. V. Laurikainen backs this
claim and indicates how the CI relates to

traditional Western presuppositions.

The conception of reality underlying
the Copenhagen Interpretation is
still a problem. The reason for this
is the repression of the irrational char-
acteristic of Western thought. Wolf-
gang Pauli was the most radical but
also the most consistent among the
founding fathers of quantum theory.
His conception of reality opens up a
new perspective for science: a view
into an irrational world.”’

In other words, if the Christian West
could just get over its fixation on thinking
the world is rational the CI would not be
difficult to embrace.

Worldview Applications of the CI
Since 1927 the CI has been the only
sanctioned interpretation of QM. It is
the view of the textbooks, the position
espoused in the lecture halls, and the
interpretation parsed in the journals. To
the extent that the CI is thought to describe
truth about the physical universe it is fit-
ting that attentive persons would make
applications in fields outside physics.
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Philosophy of Science

The conflict between the CI and alter-
native interpretations is a component of
the larger debate between realists and
anti-realists, and anti-realists regularly
cite Bohr’s supposedly definitive refuta-
tion of EPR as evidence that anti-realism
has carried the day.* Bohr himself might
have been pleased with this outcome, for
it is certainly possible to read him as an
anti-realist.* In fact, anti-realism has been
the predominant position of Copenhagen
theorists from the beginning.*

The anti-realism circulating among
quantum physicists has spread to phi-
losophers such as Hilary Putnam, who
gave up robust realism in response to
QT.#" Norris concludes that the CI puts
a Kantian spin on anti-realism because
it reverses the realist priority between
ontology and epistemology by taking
epistemological problems in QT to be a
reflection of a sort of “noumenal” ontol-
ogy.** Arkady Plotnitski agrees, accepts
the CI, and concludes that it implies the
end of all realism, “mathematical, physi-
cal, or other.”

The CI also fits well with positivism.
After all, in some renditions the CI refuses
to grant the reality of quantum systems
that are not under observation, and in
all renderings it denies that unobserved
quantum systems possess real values.
It is not hard to guess what impact this
has on metaphysics. Richard Kitchener
says the CI reduces to the assertion that
there is no reality behind quantum phe-
nomena.* Hence, the only metaphysics
possible according to the strictures of
the CI is a metaphysics of experience
alone, which Kitchener identifies with
“process philosophers, pragmatists,
phenomenologists, ordinary language

philosophers, positivists, phenomenal-

ists, instrumentalists, contextualists, and
so on.”*® Hence, the CI ultimately leads to
metaphysical pluralism. “Since quantum
physics makes no assertions about what is
ultimately real, it cannot be in conflict with
one’s metaphysics.”® Kitchener’s argu-
ment depends on Kantian elements in the
CIL The “real” is shoved into a noumenal
caste and so in this sense room is made for
“faith” in whatever metaphysical system
you choose. Metaphysical pluralism is
possible because metaphysical certainty

is impossible.

Truth and Reason

Danah Zohar says the complemen-
tarity doctrine signals the invalidity of
either/or thinking. “We have to learn to
get beyond apparent contradictions.”’
She also highlights analogies between
QM and the search for religious truth and
concludes that all truths are only “partial
expressions of a ‘higher’ or a ‘deeper,” and
ultimately inexpressible, truth.”® Making
public this truth about truth might solve
many of the world’s problems, says Zohar.
“It is because we have remained under
the spell of monotheism, or the belief in
one, simple, singular truth, that the his-
tory of the West is a history of intolerance
and bloodshed, a history of crusades and
holy wars, of inquisitions, of guillotines,
pogrom and holocaust.”

It is tempting to suppose that Zohar is
extending the CI beyond the intentions
of its founders, but this may be mistaken.
Max Born says, “ideas such as absolute cer-
tainty, absolute precision, final truth, etc.
are phantoms which should be excluded
from science.”® That he believes the loss of
absolute truth should extend beyond the
claims of strict science is made obvious by
the following elaboration. “This loosen-

ing of the rules of thinking seems to me
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the greatest blessing which modern
science has given us. For the belief
that there is only one truth and that
oneself is in possession of it, seems to
me the deepest root of all that is evil
in the world.”*!

Born holds that QM has gifted the
world with a mandate for greater
epistemic humility, but relativism
is the actual result if “the belief that
there is only one truth” on a given

matter is ruled out completely.

Cosmology

Science has compiled impressive
evidence for a finite universe. Cos-
mologists were initially reluctant to
concede this because much scientific
and philosophic capital had been
invested in models that would not
admit that the universe had a begin-
ning or Beginner. Today, the proof
that the universe must be explained
by some version of the Big Bang
model is “impressive almost to the
point of hubris.”*? In this light, one
might expect that theistic conclu-
sions regarding ultimate origins
are inevitable, but in fact a case for
an atheistic universe supposedly
remains an option for adherents to
the CI. QM comes into play in models
for the universe’s origin because early
in the universe’s expansion quantum
particles were crowded together
closely enough that quantum effects
were significant. Elements of the CI
are said to bear on this in several
ways, but we shall discuss only two
of them.

John Wheeler says quantum phe-
nomena are not true phenomena
until they are observed.® The impor-
tance of the “act of detection” is even

more important in light of Wheeler’s
delayed-choice experiments, which many
physicists believe demonstrate that acts
of measurement decide the near-past
reality of quantum entities.* Extending
his theory into cosmological origins,
Wheeler says that though his delayed-
choice experiments involve only a frac-
tion of a microsecond’s delay, in principle
the delay may as well have been billions
of years. From this Wheeler moves to a
radical conclusion: we create the past by
measuring it. “Useful as it is under every-
day circumstances to say that the world
exists ‘out there’ independent of us, that
view can no longer be upheld. There is a
strange sense in which this is a participa-
tory universe.”*

Wheeler brings this speculation to a
crescendo when he asks if “Big Bang”
might be a shorthand way of describ-
ing what billions of “elementary acts of
observer-participancy” have brought
about as they reach into the past.’® The
implication is that we created the universe
by observing it. It is only by virtue of the
popularity of the CI that he can present
this as a piece of science rather than par-
ticularly imaginative science fiction.

Taking a tack that relies more on the
supposed acausality of QM, P. W. Atkins
says, “In the beginning there was nothing.
Absolute void, not merely empty space.”
Then came the natural “miracle” of cre-
ation. “By chance there was a fluctuation,
and a set of points, emerging from noth-
ing and taking their existence from the
pattern they formed, defined a time.”*

Quentin Smith echoes this by claim-
ing that QM shows that “many particles”
simply pop into existence without a
cause.’® Smith even argues that in light
of QM, “it is highly probable that a Uni-
verse with our characteristics will come

47



into existence without a cause.”® Smith'’s
case hinges on the appeal to acausality as
supplied by the CI. He thinks one result
is the ability to get particles for free—the
naturalistic origin of material micro-real-
ity. There are several difficulties with
Smith’s proposal. The chief of them is this:
the virtual particles he claims arise due to
violations of conservation are not created
ex nihilo, but in fact represent a transition

from existing energy to matter.*

On the quantum fluctuation hypoth-
esis, the universe will only come into
being if there exists an exactly bal-
anced array of fundamental forces,
an exactly specified probability of
particular fluctuations occurring
in this array, and an existent space-
time in which fluctuations can
occur. This is a very complex and
finely tuned nothing’!®!

Hence, the claim nature produces
quantum particles out of thin air involves
a bit of scientific smoke-and-mirror.

Holism and Panpsychism

All material objects are made of quan-
tum particles. This leads some to claim
that QM applies to everything and that
quantum entanglement (where quantum
particles affect one another even if widely
separated) applies to the entire universe.
This engenders holistic conceptions of
nature and in fact Bohr himself thought
the CI implied holism. Indeed, holism
and process philosophies are the only
metaphysics that are compatible with
the new physics.®? Pauli would agree,
for he treated matter and psyche as a
holism.*® This holism is connected with
his “emphasis on the irrationality of real-
ity and the essential role of the unconscious
when forming a picture of the world.”**
Menas Kafatos and Robert Nadeau believe
quantum holism implies that “human

consciousness participates in the life of

the cosmos” in causative ways.® On this
basis they reject the Judeo-Christian belief
that human minds participate in the mind
of God and are capable of interpreting in
ordinary language and concepts a natural
world created as “a transcript of the will-
ful and directed purpose of Jehovah.”* It
seems that a basic panpsychism is shaping
up here: the view that mind and matter
are distinct elements of reality that cannot
exist apart from one another, an implication
of which is that all events are both mate-
rial and mental.”

There is at least one definitive scientific
reason to deny that quantum entangle-
ment justifies holistic or panpsychical
entailments. While experiments carried
out in highly controlled conditions keep
entangled particles from being interfered
with by other objects, in real life any two
entangled particles will at every instant
be jostled by countless other particles. The
net effect of this real-world interference
is that entanglement between any two
particles is fleeting and soon becomes
non-existent.®®

Eastern Parallels

Fritjof Capra claims QM forces us to see
the world from an Eastern perspective.”
Gary Zukav says the CI has initiated a
“monumental reunion” between rational
and irrational aspects of our psyches.”
While Capra and Zukav are unreason-
ably bold, in reality they are building on
a line of implication laid down by Bohr
himself, who said atomic theory parallels
the epistemologies of Buddha and Lao
Tzu.” Those parallels include emphasis on
irrationality as a genuine characteristic of
reality. The CI makes us uneasy because
we Westerners suppress irrationality, says
Laurikainen, but Eastern thought helps us

accept the irrational world opened to us by
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QM. Interestingly, he says the tendency
for Christian theologians to be closed to
such things has encouraged many people
to convert to Eastern views.”

While there are obvious similarities
between Eastern thought and the CI,
popular accounts exaggerate the extent
to which developments in QM verify
the Eastern outlook: key differences are
ignored, mere analogy is falsely presented
as justifying grounds, and an Eastern
apologetic agenda drives the arguments
beyond their justified reach.”

Quantum Physics and Theology

Insomuch as QT undermines the mate-
rialistic, mechanistic excess some ascribe
to Newtonian physics it provides an
opening for theology. No longer can the
naturalist cite uninfringeable mechanical
laws as proof that God cannot be involved
in the world.” Following are some of the
ways QT has been employed on behalf of
theology.

Free Will

Several commentators who wrote just
as the CI was coming off the presses
announced that QM had saved human
freedom. A. S. Eddington, for instance,
wrote in 1928 that the future is a fusion of
causal influences and unpredictable ele-
ments.” Later, G. E. M. Anscombe argued
that quantum indeterminism is a neces-
sary component of reality if humans are
free.”” Arthur Peacocke shares this convic-
tion and believes QM indicates that God
has bestowed “a certain autonomy” on
humans and nature itself.” For Peacocke,
this means God’s action in the world has
an “exploratory character” because the
quantum indeterminacies purchase an
open-endedness not even God can con-
trol.”” Greg Boyd agrees and cites QM as

evidence for open theism.®

There are several problems with pur-
chasing human freedom from quantum
indeterminism. First, the argument
hinges on the CI as if it were the only
interpretive option. It is not. Second, the
argument depends on the feasibility of
the link between quantum randomness
and freedom of the will, but freedom and
randomness are entirely different things.®
What we want to understand is how we
can act “deliberately and rationally,” not
“unpredictably and in a chancelike fash-
ion.”® As the Christian doctrine of human
freedom insists that we are capable of
making rational moral choices it seems
clear that the Christian gains no ground
by appealing to the CL

Special Divine Agency (SDA)

Does quantum indeterminacy open
a crevasse in the anti-supernaturalistic
edifice of natural science? Many theolo-
gians believe so, including physicist and
Episcopal priest William Pollard. Pollard
believes, as per the CI, that quantum
indeterminacy is a reality and not merely
a result of current ignorance.*® He sug-
gests that “the appearance of chance and
accident in history” is the key to SDA.

What Israel perceived as a mighty
act of God was to other peoples only
a particularly favorable combina-
tion of circumstances. What Israel
called Providence, the Greek called
Fortune. What to the faithful is an
act of divine mercy showing forth
our Lord’s restorative power is for
the pagan merely a ;.)iece of extraor-
dinarily good luck.™

But how can indeterminate micro-
scopic reality affect the lawlike macro-
scopic world? This is the “amplification
problem.” Quarks may be lawless, but
sticks and stones are not. In that case, how

can tampering with indeterminate entities

49



bring about real-world affects in everyday
law-abiding objects? The best Pollard
can suggest is that gene mutation, which
can be influenced by QM, can produce
macroscopic effects. So God rules via the
vagaries of genetics.

Philip Clayton says the task of the
theologian is not to prove SDA but rather
to show that it is possible in light of cur-
rent science. He thinks the possibilities
are promising, for the widely accepted
CI “argues for an actual ontological inde-
terminacy” which allows theologians
to posit quantum-based SDA without
making theology vulnerable to future
shifts in science.® As for the amplification
problem, Clayton essentially dodges it by
saying that billions upon billions of divine
interventions in the quantum realm might
result in the macroscopic effects necessary
to secure SDA.* It is hard to escape the
impression that Clayton is hoping rather
than arguing here.

Arguments for SDA predicated on
quantum indeterminacy are problematic
for several reasons. First, there is the
aforementioned amplification problem.
Even if God does determine the outcomes
of indeterminate quantum events, He
would be unable to bring about significant
macroscopic effects by this fact.” This is no
slight to God, for it is just impossible that
rearranging the furniture of an indeter-
minate realm would affect the goings on
in a consistently lawful realm. The atoms
in my coffee mug may be zinging around
in a quantum craze, but the mug itself is
utterly indifferent to this. Quantum inde-
terminacy, if a reality, has no bearing on
everyday objects.

Second, Peter Hodgson says quan-
tum SDA is problematic because of the
CI's “positivistic obscurity.”®® Third, the

attempt to explain SDA via quantum inde-

terminacy is the mark of an impoverished
theology. God is Lord of creation, and
as such it is unwarranted to suppose He
must work within the confines of natural
indeterminacies to pull off his desired
ends.? The mere fact of natural law can-
not conscribe God’s actions because in
fact natural law is nothing other than an
imperfect scientific description of God’s
habits of providence. Thus, the law of
causality does not stand outside God as a
force with which he must reckon. Rather,
it describes the work of God in creation.
Hence, any apologetic for SDA that begins
by searching for genuine indeterminism
in the natural order has gotten off on the
wrong assumption, namely, that causal
determinism is a threat to God’s ability

to act in the world.

Philosophical Background of the CI

Scientists are not strictly objective.
A researcher’s worldview significantly
shapes his expectations, judgments,
and hypotheses. To judge the merit of a
scientific theory, it is important to know
the philosophical predispositions of the
theorists and judge how these have influ-
enced their conclusions. This is especially
important for the CI and the like-minded
men who founded it.

Niels Bohr

As the ClI spread outward from Copen-
hagen, Bohr’s worldview went with it.
Many people regarded him “not only
as teacher of physics but also as guide
to life.”*® Strangely, Bohr may have been
pleased with this, for he believed his
doctrine of complementarity could be a
guide to life, possibly even better than
religion.”

When young, Bohr aspired to write a

treatise on epistemology, but the glory of
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physics lured him away for a while. Ironi-
cally, QM brought him full circle. By enter-
ing physics instead of philosophy, he was
able to return to philosophy with powerful
new conceptual tools.”> Thus, Bohr’s work
in QT was an amalgam of philosophy
and physics. What kind of philosophy?
Arkady Plotnitski says Bohr’s doctrine
of complementarity reflects his fondness
for Kant, Hegel, Kierkegaard, William
James, Harald Heffding, Nietzsche, and
Freud.”® Heffding is particularly impor-
tant because Bohr knew him personally
as a boy. Heffding emphasized the psy-
chological fragmentation of society and
blamed industrialization and mechanistic
conceptions of nature.* He also espoused
“objective antirealism,” which includes
denial of the correspondence theory of
truth and transcendent truth conditions.”
Jan Faye believes Bohr’s philosophy and
development of the complementarity
doctrine are reflections of Heffding’s
anti-realism.”

Bohr’s philosophy of QM relies heavily
on Kant as well.”” Indeed, Kant’s phenom-
enal-noumenal distinction composes the
whole warp and woof of the CI. Clifford
Hooker says Bohr falls into the temptation
Kant’s successors always face: the temp-
tation to deny the reality of the “thing-
in-itself” because of the epistemological
inaccessibility of the noumenal.”

In the main, Bohr’s is an anti-real-
ist/instrumentalist approach to science.
This is illustrated well by a statement he
uttered about quantum reality. “There
is no quantum world. There is only an
abstract quantum mechanical descrip-
tion.”” Inheritor’s of Bohr’s tradition take
this to mean that physical reality cannot
be ascribed to quantum entities that are
not under observation.'” In summary,

Bohr’s lifelong preoccupation with phi-

losophy colored his involvement in QM
and predisposed him to “detect” irratio-
nality in QM.

Wolfgang Pauli

Pauli and Heisenberg were also philo-
sophically predisposed to find irrational-
ity in QM. This is especially so with Pauli,
who favored irrationality as a defense
against materialism and sought to develop
a framework that would unite psychology
and physics.%! Pauli believed QT was ide-
ally suited to this task because quantum
indeterminism indicates that irrationality
is a genuine feature of nature. For this
reason Pauli opposed the hunt for hid-
den variables, fearing the search would
encourage physicists to hold out against
the irrationality he believed they should
embrace.'?

Pauli espoused a “dark, pessimistic,
irrational, and holistic realism”'® and
named Christianity as the chief obstacle
to the “darkness” of irrationality.'* Pauli’s
dislike for Christianity stemmed primar-
ily from his rejection of the Christian
belief that evil has no ontological existence
but is merely a privation of good.'®® The
Christian position, Pauli held, refuses
to deal with the irrationality revealed
by QM.

David Bohm’s Alternative
Interpretation of QM

David Bohm'’s alternative to the CI
is complex and presents its own set
of confrontations with the Christian
worldview.'® Nevertheless, it is more in
line with realism and classical physics.
Furthermore, it is empirically equivalent
to the CI, which means both interpreta-
tions are on equal footing scientifically.
This means there is “pervasive underde-

termination” between these competing
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interpretations.”” When interpreters are
faced with empirical equivalence between
two or more theories, they must judge
the theories based on their philosophi-
cal and epistemological virtues.'® Thus,
one’s metaphysical preferences will decide
which interpretive option is most suitable.
In that case, the realist is justified if he
chooses Bohm or some future alterna-
tive that is empirically equivalent to the
CL The CI is not the only game in town.
Furthermore, the empirical equivalence
between Bohm and the CI indicates that
QT itself is incomplete.

The physics community rejected
Bohm's interpretation for several reasons,
but one of the most significant was that
the CI was already firmly established,
forming a society of interpretive fidelity
Bohm could not infiltrate. This indicates
something of the powerful role non-sci-
ence forces can play in the popularization

of scientific theory.””

The Forman Hypothesis

Paul Forman suggests that the post-
Great War social climate in which Bohr
and his associates operated inclined them
to emphasize irrationality in QT. Specifi-
cally, the pre-war German emphasis on
science and mechanism, which estab-
lished scientists as heroes and cultural
leaders, was exchanged for a keenness for
irrationality, acausality, and antagonism
toward the hard sciences.' If physicists
were to recover something of their former
privilege, they needed to become attuned
to the new Lebensphilosophie. Casting aside
the albatross of causality was a first step
toward that end.

Forman acknowledges that his socio-
logical model cannot be the whole truth,
but believes Bohr et al. crafted QT to suit
the obligations given them by their cul-

tural milieu." This claim has provoked
thoughtful response and even qualified
acceptance from scientific realists.'? James
Gardner Murphy conducted an interview
with Einstein in 1932 that indicates that a
moderately strong version of the Forman
hypothesis is justifiable. When Einstein
stresses that scientists must salvage cau-
sality in physics, Murphy’s reply encap-
sulates the Forman hypothesis.

You'll have a hard job of it, because
you'll be going out of fashion. . . .
Scientists live in the world just like
other people. Some of them go to
political meetings and the theater
and mostly all that I know, at least
here in Germany, are readers of cur-
rent literature. They cannot escape
the influence of the milieu in which
they live. And that milieu at the pres-
ent time is characterized largely by a
struggle to get rid of the causal chain
in which the world has entangled
itself.'3

Scientists do indeed live in the world
just like other people, and the Zeitgeist
(“spirit of the age”) cannot fail to influ-
ence their theoretical posits. The Weimar
culture’s fascination with irrationalism
likely played a role in the development of
similar themes in QT. This conclusion is
strengthened by the fact that Bohr favored
irrationalist elements in philosophy before
he developed the CI. Also supporting
Forman’s hypothesis is the fact of the
empirical equivalence between the Cl and
Bohm's view. This indicates that non-sci-
ence factors led to the dominance of the
CI. If those factors had been different,
most likely the CI would not dominate
QM.+

Scientific Critique of the CI
Demarcation

The demarcation problem asks: how
do we divide the world into “speakable”

macro-systems and unspeakable quantum
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systems?'® According to the CI quantum
systems are non-classical, acausal, and
non-existent apart from observation. So
how do we demarcate them from macro-
scopic systems that are classical, causal,
and existent apart from observation?
How many atoms must cohere before a
quantum system “converts” to a classi-
cal system? Indeed, if quantum systems
are acausal and non-classical, how can
the addition of more quantum entities
convert them to classically described

macro-systems?

Correspondence Principle

The Correspondence Principle requires
that a new theory (such as QM) be
accepted only if it accounts for the suc-
cess of the preceding theory (such as
Newtonian physics) by devolving into
that theory under the sort of conditions by
which the preceding theory has been well
confirmed."® Basically, the new theory
retains lower elements of the theory it suc-
ceeds and by virtue of this fact preserves
explanatory power. That the CI fails to
preserve impressively confirmed elements
of classical physics indicates that a new
QT is needed.’”

The Completeness Claim

The CI claims that QT is complete, such
that no paradox-erasing supplementation
is possible. Astute observers have called
this an “outrageous” science stopper that
sets “dogmatic limitations” on theoriz-
ing and investigation, all on the basis
of “obscure philosophical preconcep-
tions.”"® In fact, the completeness claim
is contrary to lessons learned from the

history of science.

To try to stop all attempts to pass
beyond the present viewpoint of
quantum physics could be very
dangerous for the progress of sci-

ence and would furthermore be
contrary to the lessons we may learn
from the history of science. This
[history] teaches us, in effect, that
the actual state of our knowledge is
always provisional and that there
must be, beyond what is actually
known, immense new regions to
discover.'”

Hidden Variables

Einstein spoke for all realists when he
said that the statistical character of QT
indicates its incompleteness as a descrip-
tion of QM.'® In other words, there are
hidden variables QT has not accounted
for. This is nothing new. Scientific think-
ers have postulated hidden variables since
at least the fourth century sc.”* Histori-
cally, the most significant motivation for
positing hidden variables is the belief
that action-at-a-distance is impossible.
Aristotle, for instance, said all action (or
causality) is either self-motion or contact
action.””? Either a thing has a will to move
itself or else something must act on it
to cause its motion. This has repeatedly
been borne out in science, even when
initial evidence suggested distant action
or randomness was real. Take Brownian
motion, for instance. Einstein successfully
described the jiggling of dust motes as the
effect of unseen molecules that actually
follow classical causal laws. What was
once thought to be genuinely random was
subsequently described causally once hid-
den variables were discerned. In light of
this and other examples where anomalies
were banished by further investigation,
it seems clear that the CI is falsely inflat-
ing present investigative limitations into

insurmountable barriers.'??

Non-Locality

Proponents of the CI emphasize non-
locality as a key indicator of the metaphys-
ical implications of QM, but significant
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interpreters of non-locality reject this
conclusion.’* Tim Maudlin argues that
quantum entanglement can be explained
via superluminal causal connections
that do not involve matter or energy
transport.””® Maudlin’s tactic rests on the
questionable feasibility of suggesting that
non-local hidden variables exist, such that
some variety of non-local causal influ-
ence saves the principle of causality. This
would exorcise both quantum entangle-
ment and quantum indeterminism from
QT, but it may violate Einstein’s relativity
theories, which insist that communica-
tions cannot be conveyed faster than the
speed of light.? However, while energy
and matter cannot convey faster-than-
light influences, perhaps there is some
unknown medium by which such signals
can be conveyed. One thinks of the dis-
credited ether theories in this context. Can
these be resurrected? At present, the sug-
gestions put forth by Maudlin and others
are just speculation. Perhaps even on the
most optimistic reading their offerings
simply fall short. However, we may still
be optimistic that their efforts are early
signals of a coming sea change. As history
demonstrates, when theorists are unfet-
tered in their speculations, remarkable
insights often follow. The more theorists
turn aside from the CI's completeness
claim, the more energy will be added to
the speculative pursuit of better answers
in QM.

In Defense of Realism

Realism includes the beliefs that the
world exists independent of our minds
and that causal factors are operative in
physical systems whether or not we detect
them. If scientists discover elements of
reality that cannot be readily understood,

the realist regards it as “unnecessary

arrogance” to suppose that the limita-
tions and uncertainties we experience
inhere the real world itself."”” However,
thoroughgoing realism with regard to QM
is impossible given current limitations.
The best stance seems to be realism with
respect to science generally, but quali-
fied instrumentalism with respect to QM
specifically.
At this stage the best (most rational)
attitude for physicists and philoso-
phers to adopt is one of qualified
instrumentalism, or a willingness
to work with the theory as it stands
while acknowledging its limits and
keeping an open mind with respect
to alternative accounts—such as
Bohm’s—that hold out the prospect

of a fuller, more complete under-
standing.'?®

In this approach, the fruitfulness of
QT is preserved by the pro tempore instru-
mentalist approach while the rationality
of nature is preserved by the insistence
that realism is a genuine future possibil-
ity for QM.

Christian Worldview Critique
of the CI

The CI makes or is the basis for world-
view claims that are contrary to elements
of the Christian faith. To begin with,
the CI instantiates an insuperable truth
problem. Zohar, Born, and others speak
of how belief in transcendent, ultimate
truth is harmful, and how the doctrine
of complementarity provides a means of
equalizing contradictory truth claims.
Kafatos and Nadeau express a similar
view. They believe this negates ontological
dualism, transcendent truth claims, and
the Christian worldview.”” I agree. The
denial that truth can be ultimate and tran-
scendent is contrary to the biblical claim
that God is transcendent, is truth, and
has revealed truth to us. The Bible teaches
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the reality of objective truth in several
ways, including by presupposition. For
instance, the apostle Paul’s argument in
1 Corinthians 15 about the resurrection
of the dead presupposes the reality of
objective truth.”*® Furthermore, the whole
tenor of the gospel as presented by Christ
himself necessitates an objective, exclusiv-
istmodel of truth. “I am the way, the truth,
and the life,” Jesus said, “no one comes
to the Father except through me” (John
14:6). In John 8:24, Jesus indicates that the
contrary to believing in him, namely, not
believing in him, leaves one dead in sin.
Hence, Bohr’s complementarity doctrine,
which states that the opposite of a pro-
found truth is another profound truth,
simply does not comport with a Christian
construal of the world, nor does the asser-
tion that belief in exclusivist monotheistic
religion is a root of moral evil.

The majority of Christian thinkers have
been realists with respect to the external
world and the philosophy of science. This
is chiefly because the biblical doctrine
of creation entails that the human mind
is created in such a way as to match the
intelligibility of nature.’® The “sameness”
between mind and nature is secured by
the fact that both are made by God to
reflect His rationality. The human mind
in particular is readymade for recep-
tion of truth. “Human knowledge can
be regarded as a reflection of the truth
originating in the mind of God. . . . God
has endowed humans with a structure
of rationality patterned after the divine
ideas in His own mind: we can know
truth because God has made us like
Himself.”1?

The realism position is bound up with
the correspondence view of truth, which
is also a component of the Christian

worldview.'® The CI denies the very pos-

sibility of the correspondence theory of
truth, at least as relates to quantum sys-
tems, and possibly to macro-systems as
well. Reality “out there” is created by acts
of observation that are made by humans.
As we have seen, some proponents of the
CI go so far as to say that our observations
create past truth or even the universe
itself. This undermines the Christian
belief that God made the world and that
our knowledge is true knowledge only
insofar as it corresponds with reality as
God has made it.

Stanley Jaki has said that science is
not merely an objective tool, but intel-
lectual creativity. As such, the scientific
endeavor is closely joined to presupposi-
tions and ideologies.”** Importantly, the
conflict between the CI and the Christian
worldview recalls the ideological support
Christian theism lent to science in the
early stages of the development of sci-
ence. For instance, the presupposition that
nature is stable and rational is necessary
if science is to be possible. Historically,
this ideology came from the Christian
Bible, which teaches that stable, rational
nature is a reflection of its stable, rational
Creator.”®® Furthermore, the fact that cre-
ation was thought to be the product of a
rational Designer encouraged empirical
investigation of the natural realm. Del

Ratzsch expresses this issue helpfully:

Christians saw the world as a cre-
ation (thus orderly and uniform) of
a Person (thus rational) who had cre-
ated freely (thus requiring empirical
investigation) unconstrained by our
prejudices and expectations (thus
requiring open-minded investi-
gation). So the basic character of
science grew to be what one could
expect from a Christian outlook.'*

Vern Poythress describes natural law
as the imperfect human description

of the very regularities of God’s own
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providential care for his creation.’” From
this it follows that the natural order will
operate rationally as a reflection of God’s
nature. This is not to say that humans will
always be able to detect said rationality.
Certainly, God’s actions in the natural
order may in some cases be beyond our
comprehension, but this does not mean
that such actions are fundamentally irra-
tional. In QM, for instance, God’s ordering
of quantum phenomena may be beyond
our understanding due to our inability
precisely to penetrate the quantum scale.
In principle, however, all natural opera-
tions ought to be considered rational and
orderly—a reflection of God their Maker.
The CI undermines confidence in the in-
built rationality of the physical universe
by declaring that microphysical entities
are lawless, causeless, indeterminate, and
thus irrational.

The CI's postulate of genuine physical
acausality conflicts with the Christian
doctrine of creatio ex nihilo (creation from
nothing), which entails that all things are
dependent on God for their being and
behavior. If God is rational, how could He
instantiate indeterministic irrationality in
the world? Further, if He did instantiate
indeterminism in the world, how does
He govern creation? Nicholas Saunders
describes the difficulty as follows:

It seems difficult to see in what sense
indeterminism might be created
and sustained by God or, to put it
another way, how indeterminism
and general divine action might be
related. . . . Indeed the only sense
in which indeterminism appears
coherent is as a product of a divine
kenosis, or God voluntarily with-
holding his knowledge, concerning
its mechanism. However if this is the
case then we must address the prob-
lem of how God is active in some
indeterminate processes without
compromising this mechanism or
his lack of knowledge of it."**

The notion that God instantiates inde-
terminism in the world is problematic in
light of the doctrines of creation, omnipo-
tence, and omniscience. Fortunately, we
are not forced to incorporate indeter-
minism into our quantum ontology. As
Polkinghorne says, how we construe
indeterminism is a matter of metaphysi-
cal preference.

Unpredictability is an epistemo-

logical property and there is no

inevitable connection between
epistemology and ontology. What
connection we make is a matter
of metaphysical choice and philo-
sophical contention. In particular,
questions of the nature of causality
are always ultimately metaphysical

in character, as the unresolved dis-

pute between Bohm and Bohr about

whether quantum theory should be

considered deterministic or indeter-
ministic makes only too clear.'*

In light of the problems genuine inde-
terminism presents for the doctrines
cited above, it is best to regard quantum
indeterminism to be nothing more than
amarker of current scientific limitation, a
limitation that may be resolved as science

progresses.

Conclusion

Whatever direction QT takes in the
future, one thing seems clear: the CIis no
better than the scientific and philosophi-
cal merits on which it stands. As we have
ample reason to question these merits, it
is best to conclude that the CI is not suit-
able for use in formulations of Christian
theology and apologetics.

ENDNOTES

'This is often referred to as “Laplacian
Determinism” after Pierre Laplace’s
famous claim that an omniscient intel-
ligence could predict the future if he but
knew all present physical facts. Though
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Laplace himself does not so name
it, the vast intelligence to which he
refers is commonly called “Laplace’s
demon.” The original reference is as
follows: “We ought then to regard
the present state of the universe as
the effect of its anterior state and as
the cause of the one that is to fol-
low. Given for one instant an intel-
ligence which could comprehend
all the forces by which nature is
animated and the respective situa-
tion of all the beings who compose
it—an intelligence sufficiently vast
to submit these data to analysis—it
would embrace in the same formula
the movements of the greatest bod-
ies of the universe and those of the
lightest atom; for it, nothing would
be uncertain and the future, as the
past, would be present to its eyes.
The human mind offers, in the
perfection which it has been able
to give to astronomy, a feeble idea
of this intelligence. Its discoveries
in mechanics and geometry, added
to that of universal gravity, have
enabled it to comprehend in the
same analytical expression the past
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