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. Introduction

How can God interact with us and with the world? The problem of Bxvd can do
something -divine action - in this world is very important for Christians today. Without a
proper account of God’s action we will not have a credible defenseGdd who is
actually able to do something and we will not have the God whossrileed in Scripture
for example. God is not only the creator and sustainer of alirahprocesses but is also
able to interact with humans through revelation and other daats.

The current popular opinion is that science has discovered theolatlie universe and it
is assumed that everything is determined by those laws. Songethdetermined simply
leads to the assumption that the law governing the process hasewtiscovered yet.

It is often customary in theology to avoid a direct explanatiohaf God can act within
the framework of science which describes our available knowleditfee basic building
blocks of our universe. Religion is said to have another languagectaksabout the same
realities which are also described by the natural sciencesy dite complementary and this
complementarity is understood as two distinct not directly coatgarealms of
understanding (Dyrness p.132-133). Complementarity essentialiyesdboth realms
avoiding fruitful interaction between those fields of study.

| would content that this approach is not consistent with thes@iéan tradition.
Christianity started initially by building on an early Jewidiebrew understanding of God
transforming that understanding and culture and getting itsdfdlerents from that
culture. Later Christianity used the prevalent thinking in thed¢érRoman culture to
express its message and again transformed that culture. Sirtoldey we cannot
continue to insist on our own frame of reference in dialogue wighsécular world. We
need to use the cultural thinking of our contemporary time periockpoess Christian
core beliefs. Thinking is largely dominated by science todayitisdherefore logical to
utilize the best science today to communicate and express coisti&hconcepts. If
Christianity really is the superior paradigm then it will be alddoe expressed in inferior
limited systems (such as the natural sciences) and add to trenakply power of those
systems by transforming them.

This paper will try to show how divine action is possible withie framework of
(post)modern science. Note though that there is more to Godubsacausation where
the focus is here. God is a person and one of the desired outcomesiehtific model of
divine causation is the possibility for God to act as a personaitdge

The paper here largely builds on work done by Nancey Murphy, John Bblkine and
Bob Russell on divine action and presents a possible way of integscience and
theology through a common model of causation.

! See Stephen Hawkirglack Holes and Baby Universes the chaptets everything determined?.

% See Alaisdair MacIntyr@hree Rival Versions of Moral Enquiry Notre Dame, 1990 for a discussions
how traditions (or paradigms) compete.

% JewettGod Creation and Revelation p. 355-356



II. Concepts from Science

In order to discuss how divine action may be possible we need tstigaée some more
recent developments in our scientific knowledge. The issues digthsse are usually not
widely known but are important for the following discussion.

A. Quantum Theory

Quantum Theory has been developed for over sixty years now buttdrpiietation of
what it exactly means is still hotly disputed (Polkinghorne ix)ua@tum Theory describes
characteristics of the most fundamental building blocks of ourars®. At the beginning
of the 20th century both particle and wave behavior was beingodd®f the smallest
building blocks of matter known at the time such as for example atrele The

following discussion is based on the famous two slit experimdmitins the classic way to
show the basic characterisfics

Quantum Theory got its name from the discovery that energy ismbdtaxily dividable
but comes in a number of undividable packages (=Quanta) of energye bask energy
packages were identified with particles later. A certain energgmi@t is a fundamental
characteristic of each particle. When we look at the smdéesi of reality known to us
reality is losing its smoothness and becomes chunky.

The experiment consists of three elements. First there is@ador particles. To make
things more concrete we have build into our experiment here atretegun. The second
part is a screen with two holes which are small relative to thealength of the electron.
Finally there is a detector screen which will show a flash velven an electron impacts on
it. The detector screen is a means of recording where an efesnt after it has passed
through the holes.

Note that parts of the following discussion will sound incredlile these are actual
experimental results that have been verified again and againbdsic content of this
paper was presented in class with a professor of physics beingipoesgirming what
was said’. The behavior mentioned here has not
only been verified for electrons but also for
photons.

When the electron gun is sending electrons
through this setup an interference pattern canjpe [
seen on the detector screen. The holes in the Stit
screen act as a source for waves interfering wiHectron Gun
each other producing the pattern on the detector

screen.
The electrons behave both as particles -- they Screen with Detector
are emitted from the electron gun and are holes Screen

causing a flash on the detector screen on impdagure 1: Classic Experiment to show basic
-- and as wavelike entities interfering with eachcharacteristics of Quantum Mechanics

“ The discussion here is partially indebted to Polkinghorne (1984) aitihiGr(1986).
® Further readings may be found in the Bibliography by Polkinghorne 1984



other producing the pattern. The dual wave-particle nature is orreeahost difficult
things to understand about Quantum mechanics.

If there is only one hole in the screen then no pattern will tesukhe detector screen but
instead a bright spot can be seen. Only when two (or more) hodespen will a
interference pattern be produced which shows the wavelike deasics of the
electrons.

So far this is still easy to visualize as for example like a wavhé@water. Water consists
of molecules and a great number of molecules together produce thesgigpref a wave
at sea. If there are zillions of electrons being fired throughapparatus simultaneously
then the result is not that surprising.

But now the electron gun is restricted to firing one electrontaha. Remember that each
particle has a certain energy associated with it. We can tunelébtron gun to just emit
energy bursts of that size and so guarantee that only one eléstonitted at one time.
We expect that there would be no pattern anymore since the arteogldias no other
particles to interfere with. But when firing one electron aftee other it can be observed
that the electrons cause flashes on the detector screen itydkacsame pattern as if they
would still be interfering with other electrons. Are theyarfering with themselves or do
they remember the path taken by earlier electrons to the detsmeen? Both
explanations are implausible.

The most plausible explanation might be that one electron is gdbiogigh both holes at
the same time and then is interfering with itself. We want towrior sure now what kind
of tricks the electron is playing with us and so we equip both holdsaetectors to light
up when an electron passes through them. And surely enough whenedggjlens are
fired one time the one hole is taken and another time the otileriditaken and the
corresponding light comes up. There is no reason known to us whystkeat would
take one hole or the other. It just seems to arbitrarily pick dhere mystery! The
behavior of the electron is not deterministic since we casagtthrough which hole it will
pass. Thinking back what happened when the single electronststhet @pparatus was
building a pattern on the detector screen we also have to con¢latiadn-deterministic
behavior was already observable at that point. The electronadidlways hit the same
spot on the screen but varied the location hit according to aettf probabilities
producing the pattern.

Back to the situation when we have additional detectors on bdés lamd have the
electron arbitrarily pick a hole to pass through: Now we take asrdtok at the detector
screen and see that the interference pattern is suddenly goniehiSgihe electron gun
back into firing lots of electrons at the same time we see ntepatnymore on the
detector screen but only two white spots. Our attempt to detectebe@n has changed
the whole dynamic of what is going on and the interference pagenerated by the
wavelike characteristics of the electron has vanished. [Eictbctron loose its wavelike
capabilities by measuring it? The electron seems to have adtpted expectations. We
wanted to detect a particle at the holes in the screen and st¢etiteo@s gave up their
wavelike characteristics and satisfied us by behaving coeipliéte particles. But dare we



switch those detectors off! Then they will be back to wavelikbdwvior. It seems that the
particle knows when we are looking and is friendly in fulfiling cexpectations!

It gets even weirder when we just switch on detection of the elaainly on one of the
two holes. Then the electron will always pass through the hdle the detector on it. The
electron does not pick a hole anymore but does what we expect of it.

Detection of an electron makes the wavelike characteristsagp@ear. The “wave function
collapses” (technical term).

1. Indeterminacy

A wave function was just mentioned. Such a function is used to describpribtgability
that a particle can be detected at a certain location. Remdimdtethe electron in the

experiment arbitrarily picked one of the two holes to pass throBglticle behavior is
determined always by probabilities. The wave function desstibe probability of the

particle to be detected anywhere in the whole universe!

The basic known elements of our world ai@ known to behave in a predictable way but
only according to chance and probabilities. This is a very ingmirfact to keep in mind.

2. Non-Locality

Looking back at the experiment we see that the wavelike chaistate of the particle
enable it to do some strange wizardry. One electron is able tdtameously go through
two holes at the same time and interfere with itself althougbther electron is present.
This means that the particle does not have a fixed location itespat it is (sort of)
spread out over all the locations where it could potentiallyTle particles only have a
definite location when measured by some sort of device or whenraicting with
something that requires particle like characteristics like thealer screen.

The wave function describe the possibility of a particle to beateteanywhere in the
universe and as we have seen there is interaction going on lbpetential locations of
the wave function during the interference. The particle theedfias the potentiality of
interacting with anything else located somewhere in thearse& (although the probability
might be exceedingly low). This means that any particle canactewrith any other
particle. This fact alone should be enough to give up all dreams ofoeieg able to
compute future events in an accurate way through known laws (disciateedldetail).
In some sense the particle is omnipresent like God is in the ws@ver

3. The Observer

Classical science assumes an independent observer taking measisteQuantum
Mechanics does not allow such a concept. All interaction inftesrthe things observed as
seen in the experiment and taking measurements is such anfiiaenahich can lead to a
complete change in the nature of the experiment as seen in our ex&uantum

behavior cannot be observed by a neutral observer. At somespdieervations can be
made but there is no way of knowing what happened in between olisexwand the
observation itself will influence what is being observed. Vdarwt say through which hole



the electron has passed that hit the screen. If we would beable $o then the
experiment would no longer be the same.

4. Uncertainty

Heisenberg found another fundamental element of quantum meslihaidncertainty
Principle. Uncertainty says that it is impossible to measure a partidarately. Accuracy
of measurement of one characteristic always leads to restigodf the ability to measure
other important characteristics of the particle. This of ceusnly true in relation to the
very fine measurements required when observing particles. ™aipt of the uncertainty
of two complementary characteristics of a particle is alwagagar than a certain
constant. Two important examples of complementary charatitsrardocation / speed
andtime / energy. If the location of a particle is very accurately known then theesl
with which it is moving cannot be known accurately and so thatioo where the particle
will pop up next can only be known with a large amount of uncertaiftye speed of
the particle is measured then we cannot know exactly wherdit(theoretically) we
would know the location of a particle with absolute precision ttienspeed of movement
would be totally unknown and the particle would have the potetstiafipopping up
anywhere.

At the smallest level known to us accurate measurements are reblpand we are at
the boundary of what we can measure and therefore at the boundahabive might be
able to know.

5. Tunneling

The uncertainty in energy of particles gives rise to interegiimgnomena. A particle might
not have sufficient energy to escape for example from an atom.lBoigh energy
uncertainty it might suddenly act as if it would have so much energyyvgo the barrier
and immediately return the energy borrowed and continue on is e implication here
is that a particle cannot be confined to a certain space intfiniT here is always the
uncertainty that the particle will suddenly gain enough energy to pasadh all barriers
and escape the location in which it was to be contained.

It looks as if a quantum particle is able to dig a tunnel through baraedsescape.

6. Virtual Particles

Uncertainty also means that particles can suddenly come insteage if there is enough
energy available. Energy uncertainty increases as we redudentheftobservation.
Particles come into existence as a pair: particle and antifgntiirtual particles are
indistinguishable from real particles and will usually only beidgished by their short
lifetime.

B. Chaos Theory

Another recent development in science is Chaos Theory. Chaesry describes systems
in which any small difference in the initial conditions can pepdified in such a way that
arbitrary huge differences in the later development of a Chaggies result (Blackburn



p. 61). Chaotic systems develop quickly in such a way that makes it iibfeo&s us to
predict the next event in the chaotic systems. Models for Chaesri are developed
from a simple inductive sequence:

Logistic FunctionXn.+1=K Xn(1-%,)

For some ranges of the values for k the generated sequence is degelepi fast into an
apparent random nature of values. The values are highly depending ioititheondition
Xo. Slight variations in the value obxvill lead to wide diverging values of the later
development of numbers in the sequence. Calculations of the nunglsexguence quickly
begins to require precision of calculation beyond all our thecaiksibilities of computing
through mechanical means or calculus.

In Chaos Theory we have simple rules governing a system. We knerytaing about
how the system is developed since there is a simple rule for the prodwd the system.
But despite our full knowledge about the chaotic system it is still unptalblie in the long
run. We have a system here of which we know the initial conditiparxl the rules
governing the development which would lead us to assume that thislassical
deterministic system. In some sense we have a deterministersyhat is unpredictable.

The theoretical Chaotic systems discussed in Chaos Theowakhah sensitivity to
initial conditions. Every intermediate valugoan potentially also be taken as the initial
condition of another chaotic system. Thus chaotic systemkiginy sensitive not only to
initial conditions but also to influences from outside the systieat might modify the
resulting valuesx

So far we only looked at models for chaotic systems. In redlisyimpossible to
accurately measure initial conditions due to Heisenberg’s UsiogytPrinciple.

Uncertainty also affects all intermediate valueand thus the predictability of the logistic
functions is extremely limited in practice. The chaos systdissussed in Chaos Theory
have to be taken as models that can be used to highlight certairntsaspaature but their
applicability to reality is severely limited and thus also thedretical use of Chaos Theory
has to take that limitation into consideration.

It is inaccurate to see chaotic systems in reality as detestiiisince there are constant
quantum fluctuations within natural processes influencing intdiae states. Chaos is
only deterministic as a mathematical model not in reality. diséinction between
unpredictability and indeterminacy made by chaos theoristsacademic distinction with
no relevance for real systerhs.

Chaotic systems are useful in showing that slight variatiom®mditions can be amplified
by natural systems beyond all measure and that a system sethuponitentional means
to be deterministic can turn out not to be predictable in the long run

® For a different discussion see Murphy p. 327 in Russel, Murphy and Peat@8ke



C. The nature of the “Laws of Nature”

In the past the “Laws of nature” have had a kind of divine statusy Weze always true,
proven, not violable and governing the behavior of all mattenas assumed that those
laws had a reality of their own.

The picture emerging from our knowledge of the basic building blocksiotioiverse is
quite different. Physical laws like for example the laws of motmmnot deal with
individual particles but with a very large number of those particteamosing matter
known to us. But still the behavior of those particles is governgprbbability. In such a
huge number as needed to compose matter we are dealing with in oyilayéie all
those probabilities combine resulting in highly reliable bataof the world around us.
But combining probabilities can never make an event certaia.prbbability can increase
and approximate 100% but can never reach 100%. For practical purposegéigyean
be assumed but from theory we know that this is impossible.

The laws of nature have therefore a statistical nature. Theyseful because matter
usually behaves in the way we observed in the past and theréfose laws have a
purpose in allowing us to project what will happen in the future. Butdliga slight
chance in all those probabilities that one day something dlskagpen. Those laws do
not have the ontological status that was given to them in the past.

The development of scientific knowledge also supports this pointesi.vAfter Newton
proposed the laws of motion there was optimism that the eteawal bf the universe are
now known. Later Einstein showed that Newton’s laws of mo#iomjust a special case of
a more universal law. Newton'’s laws are only valid when matieves with slow speed
relative to the speed of light.

It is a general feature that side conditions necessary to make dhenkstientific laws
work are not completely known. Laws might have to be revised whatter behaves in a
different way due to circumstances not considered before .

One might object then why do science if we cannot find eternatusally valid laws? No
such belief in the ontological status of “Laws of Nature” is resaey to do science. What
IS necessary is the recognition of observable regularitigseimiorld that allow a
prediction of aspects of future events in certain circumstancesgV p. 337 in Russell,
Murphy and Peacocke 1995). Those regularities are described in ayvdneays used by
humans to communicate about these regularities and limitedelbys of those humanly
understandable languages

Another note at the side: When classic laws of science are dyplighe quantum world
they become problematic because the classic laws assume ehamo@trse with energy,
positions of matter and speed quantifiable in an arbitrary wararn@um mechanics has
shown that the basic nature of the universe is chunky. A particl®oly take a certain
amount of energy and can only be observed within certain lildiggdure on the micro level
becomes jumpy because energy can only be exchanged in certairtigadQtianta).
Nature becomes unpredictable due to uncertainty. There are quanttuafions

" Further details on the limits of formal systems can be found irpagerOn the Limits of Formal
Systems.



disturbing all attempts at a classical description of regularifiée smoothing effect of
combining probabilities is lost the smaller the number of plasiwe observe becomes and
classic laws of physics become more and more difficult to applwsiwpclearly the
probabilistic nature of the prior known scientific laws.

[1l. God’s action

The indeterminacy and other strange characteristics at théuqudevel need to be
accepted as the basic nature of the world. There our common radteausality breaks
down. A few scientists such as Stephen Hawking do not accept thaileMimitation of
our knowledge and are still insisting that the non-determinisguaihtum mechanics is
due to our lack of knowledge about the quantum world. Yet quantum mechasiteéa
challenged again and again with no one having been able to shakautidations of the
theory. Hawking still assumes a world completely determinechiws lof nature that might
not be perfectly known yet. The laws seem to have an ontologaisfor him. But he is
unable to account for the human freedom based on his metaphysioalitnent to those
laws (Hawking 1993 Chapter 12 everything determined?). His position makes it
impossible to understand and explain one of the basic human té@stcs that we are all
aware of.

So | propose to take the indeterminacy at the quantum level as agictd!
characteristic of the world which a majority of scientistslay is also accepting. This
move is one of the most important to be made on our way to an integiagtween
science and theology and has far reaching consequences. A paosefwill be discussed
later.

| propose that God acts in the world through determining the ind@tecy’s at the
quantum level. God is acting on that ontologically un-determiegdll

A single quantum event does not have much influence. To have a reet eff the macro
level many quantum events must be orchestrated at once or somemuafilence might
be amplified by the chaotic systems in nature.

But | would also propose that true indeterminacy at the Quantum ligtsevhich is not
influenced by God. This allows for the autonomy of nature and tbugéedom (with
Tracy p. 321 in Russell, Murphy and Peacocke 1995) and is an intervehtscheme
allowing a distinction between God not acting or God inteingnThe distinction is
necessary to speak meaningfully of God’s acts.

I would like to call this way of God’s interaction with the wortghantum causation
being aware that the term “causation” is not to be understodieicdmmon way as
causation by physical forces known to us but rather as a special kgalisation outside
of what is knowable of the physical realm.

Quantum events seem to have partially divine characteristic®@me sense a particle in a
wavelike state is omnipresent since it has the potentialyatwlitnteract with almost
anything in the universe. It also is not localizable but has tilbliged presence that is only
fixed under certain circumstances. Quantum characteristicglmdehavior that is



undetermined and thus random which could be interpreted as peegpmmady. Quantum
behavior seems to be a bridge to the divine realm.

V. Benefits

A. Distinction of God'’s intervention

The Christian tradition is full of stories where God is perfargspecial acts that are
outside of the customary expected flow of events. The proposedytbéquantum
causation can distinguish in theory between events originat&bldyand regular events
due to the ordinary behavior of matter. The distinction has confyrieen made by
Christians of all times and here we have a meaningful link afiti@nhal language to
physical events. It is granted though that the distinction is puhelgretical. No one can
in practice decide if this or that quantum event was extraordinajysbi regular one. It
might be possible though to decide on a higher level that a colleofignantum events
was God’s work. The most obvious is a miraculous healing of a person.

B. Top-Down causation

| contend that Top-Down causation is impossible in a totally mheitastic universe. For
Top-Down causation to be feasible there must be flexibility lat\ger level to allow for
the expression of higher level phenomena through a collecticonat level
characteristics. Top-Down causation is only possible througdinamitaneous Bottom-Up
mechanism. Quantum-Causation provides such a framework anégsgitoper
understanding of Top-Down causation. It provides an open framewbidhw op-Down
causality needs to operate. Top-down causality depends on gaps atithHeuss
(Polkinghorne p. 22 in Russell, Murphy, Peacocke 1995).

Top-Down causation works by an orchestration of a large scatendrl level events in
order to have upper level phenomena emerge from the lover leveakeven

C. Godis not only the cause

Paul Jewett criticizes common conceptions of God as thettotdlnatural causes. God as
the creator of the world and the (inviolable) laws governimgworld is a God imprisoned
in his own created system unable to act. There must be a distinztithe autonomous
characteristics of the world from the divine agency to make Gpedraon that can be
known and not some abstract principle governing the world (iel@&1 355-357). The
proposal here makes God both the creator of the world and its réggldout also allows
for God’s personal agency in this world and for the possibilitgexperience of that
agency. God is not only natural causation. Quantum causation iglprga framework

for the personal agency of God.

D. Explanatory power

Quantum-Causation has a vastly superior explanatory power thaotim@on notion of
“chance”. Chance does by its very nature explain nothing, singb$/possibilities without



giving any reason for their choice. Chance is a statement ojoorance. We do not
know the reason. “Chance” does not allow us to predict anything jMuand Ellis 1996
59).

Quantum-Causation in contrast has explanatory power. It gesexatew of an open
universe that is designed and partially independent of the one veladect it, and with that
independence freedom for ourselves to act within a frameworkhagipredictable for us
is generated. We can act responsibly in such a framework because\able to discern
what kind of consequences our action will have. On the other hangblains how God
can intervene in the world. But it simultaneously highlights tis& of the predictable
framework to be destroyed by too much intervention

In some sense confirmation is generated in other areas @ilithis view. The freedom of
choice that we experience can be explained. The design of the smivecomes a purpose
and thus chance is no longer chance but has a purpose.

E. Divine revelation

If God can act in reality through coordinating large amounts of quargvents for a
purpose at a higher level then it is possible to assume that the semhe @one with the
human brain. God can effectively communicate with humans Bctistimulation of
neurons in the human brain generating images and memories. @ble i communicate
with humans in a direct way. May this be an explanation for thekimgrof the Holy
Spirit? Visions and other religious experiences could be undsddtarough this process
(Murphy and Ellis 1996 215, Murphy p. 349 in Russell, Murphy and Peacocke 1995).

V. Problems

A. Interventionism

An argument against interventionism was often made: God cameatecthe world and
set up the laws according to which it functions and then violavsé¢ laws. God would be
inconsistent.

| think there is a wrong conception of physical laws at the cdtb® argument here.
Quantum mechanics -- as described earlier -- shows clearNethatare probabilistic and
not inviolable. God did not create the laws of physics as wenadssume but those laws
are based on our current knowledge and are approximations based speoific
experience and view of the matter. The laws break down espewiadin used in the
chunky micro world of quantum patrticles. The physical “laws” acaagdp this
understanding are not inviolable and therefore there is naadiotion with God
intervening in a way that violates regularities we otherwissenve.

It has to be understood that divine action at the quantum level bgsatfential of
violating our expectation of the regularities of the universeree®ded in our scientific
knowledge. Nancy Murphy’'s example of the Billiard Ball that movethaut outside force
is a violation of an idealized view of the “Laws of nature”. QuantCausation is
interventionist to the core (Murphy p. 346 in Russell, Murphy and Bd&ee 1995) but it

10



does not violate what we know about the physical world and its piatiy It is in
harmony with our current scientific knowledge about the world.

B. Macroeffects of Quantum Indeterminacy

It has been argued that effects of quantum indeterminacy do not haaféeat on the
macro world (our everyday life) since the effects cancel tledwvas out. There are two
responses that can be given to such an argument:

I. Effects on the macro world result through the orchestratidarge quantities of
guantum events. It isot a single quantum event that causes effects in the macro
world. Such macro effects are extremely unlikely and thus not cepmible in
scientific experiments. Freak incidences occur in laboresdsut they are usually
discarded as something gone wrong. Science looks for the ordejeptable and not
for extraordinary events. But our theoretical knowledge of the tymanvorld allows
us to see the potentiality for extraordinary events.

II. Chaotic systems are influenced by quantum fluctuations whiaplify the effect so
that something becomes visible on the macro level (Russalliphy and Peacocke
1995 43). In order not to disturb the regularities in the world too muchrtiight be
the preferred way of God influencing the world since only a samabunt of quantum
events actually have to be influenced to cause a big effect.

C. Thisis a Gap-Theory

The theory of divine intervention here is based on gaps in theaaladrder to be
determined by an outside agent such as God. The fact that this iscausal gap in
nature is acknowledged by many scientists such as Werner Heigdnitveelf, the one
who discovered the Uncertainty Principle (Tracy p. 291 in Rudgkitphy and Peacocke
1995).

Theologians are afraid of attaching God'’s intervention to axgiory gaps in the causality
of science because the experience was made in the past thaedoend explanations for
those explanatory gaps thus reducing the role of God and showirigdlshness of the
Theologians.

It has been widely acknowledged though that this gap (quantum indetayhin

causality is an ontological one that cannot be closed. If thisascase then theology needs
to have an explanation for the existence of such a gap and noaskyfiom contributing

to the explanation of the gap. Quantum-Causation provides such amabipta

D. Input of Information?

Wim Drees claims that Quantum Causation is incompatible with gquapihysics because
information needs energy to be transmitted (Drees p. 26 in Rustaphy and Peacocke
1995). Possible responses are:

I. Indeterminacy means there is no outside energy or force thiaesa “decision” what
the particle does. The determination of quantum can be seen frgmaiing

11



somewhere else outside of the realm of natural forces whichas wa want. If there
would be a physical force causing the determination of the quantent ¢éven we
would be able to trace that force and then quantum events woulcenontlieterminate.

[I. Even if energy would flow: The commonly known Quantum-Tunné&eif shows that
the particles can compensate/borrow/return energy on a temygdeasis from
Uncertainty. Energy from uncertainty could be used as a bas@forformation
transfer.

Wim Drees criticizes Polkinghorne for his example of a beadatadlp of an inverted U-
shaped wire for his assumption that the bead would move to therlefyht without
energy. Wim Drees is right in that there is energy necessary t@ tweither side. But the
energy needed might be extremely small (given a sufficiently timsteble system) so that
guantum effects or quantum uncertainty can result in a slight movesnernthereby an
energy input causing the bead to move to one side or the other causihmgce to be
made for one side over the other (See also Polkinghorne’s exaifrgtierns wiggling
when viewed through an electron microscope due to quantum uncertéiitges p. 226
in Russell, Murphy and Peacocke 1995).

E. God is playing dice?

The charge leveled (supposedly) by Einstein against indetermmasyhat “God does not
play dice”. It cannot be true and violates all principles of sagetiat events do not have a
reason but are without a detectable scientific explanation.uldviake the randomness as
an inherent characteristic of particles in question. God hasngive world autonomy to
generate freedom for his creatures and therefore the partakesthe ability to play dice
on their own. If God would be playing dice then God would be arbiteand not a
benevolent God. It is in sync with a benevolent God to createesioing and give it the
freedom to act on its own.

F. Indeterminacy might be resolved

There are of course any number of interpretations of quantum phegmessible. One
such interpretation was presented here. None of those intatipres can be proven
without the solution of indeterminacy itself since the crux & thatter is that there is no
reason at all for indeterminacy. Quantum indeterminacy has\aagrslow to gain
acceptance and was thoroughly questioned by the best minds sudbeasEihstein
himself who found the whole idea very offending and spent yegirsgtto refute the
theory. Today indeterminacy seems to be largely accepted ag@lngioal feature of
reality. There is no hope anywhere that there would be a soltditime problem of
indeterminacy(Tracy p. 291 against Drees p. 232 in Russell, Murphy and Peacocke
1995).

8 polkinghorneThe Quantum World contains a long narrative on the skepticism of Einstein reggrdin
Quantum Theory.
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VI. Conclusion

| have the feeling that | have barely scratched the surfacehat weeds to be said about
Quantum Causation. There are characteristics that | do not laavtha time for to
completely think through (for example the issue of observati@hveimt happens between
observations, implications for theology) and the space ofdser would not have been
enough if I had done so.

I think Quantum Causation is an important link to science thableas neglected by
theologians due to the fear of proposing another God of the gaps. iSnat seen is that
these gaps are widely accepted as ontological even by sciehtigstigation of issues in
Quantum Causation needs to be pushed forward and might result in aaneaf w
integrating science and theology. It has the potentiality @ oeming the old enmity
between both fields and lead to fruitful cooperation betweesdHields.

Quantum Causation is also very useful as a tool for the building atigdfrom the
popular faith in science to faith in God. It would allow us to overeatime two language
or complementary language symptom that has been hampering thémi@gylong. It
would overcome the otherworldliness by allowing the expressirfaith in terms of
current ways of thinking available in science.
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