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Abstract 

 

Prior to the advent of quantum mechanics in the 20
th
 century, the world was thought to 

exist entirely based on mechanistic principles, which were described by Newtonôs laws.  The 

possibility that the world was not entirely deterministic was suggested when very small particles 

were found to behave in a manner that could not be described by Newtonian mechanics.  

Electrons, photons, atoms, and similar small particles have been found to behave in an 

apparently random manner.  There is no room for true randomness and true determinism to 

coexist.  The free-will doctrine has always been debated within the Church, but the debate was 

expanded to include evidence from the scientific community with the discovery and exploration 

of quantum mechanics.  The possibility of a relationship between quantum indeterminism and 

free-will will be discussed.  The first objective of this project is to explore the possibility of an 

interaction between quantum mechanics and free-will.  The second objective of this project is to 

gain useful information regarding the relationship between science and religion. 

Introduction 

 Quantum mechanics and free-will  each have some fascinating properties as independent 

fields of study.  However, this paper is primarily concerned with discussion of a possible 

interaction between the two subjects. 

Determinism is essentially the belief that the entire universe and all of its members have 

been predestined to a certain course of events, from beginning to end.  Newtonian mechanics 

based on Aristotelian ideals directly implied a deterministic universe.  A universe that operated 

according to a strict set of laws could easily fit in with the idea that the universe was operating 

according to a master plan, which had already been laid out and set in motion. 
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Quantum mechanics has a mathematical basis.  However, the intent of this paper is to 

present a survey of the field.  This presentation of quantum mechanics will center on the 

apparent randomness in the behavior of small particles, which has been shown to have effects in 

the macroscopic world (Engel et al. 2007). 

This discussion will primarily be concerned with predestination and free-wil l as it relates 

to theology and how these doctrines may relate to the science of quantum mechanics.  The 

question of whether or not humans possess free-will  is being studied and examined closely by 

neurologists, psychologists, physicists, philosophers, and countless others, who seek to 

determine how humans make decisions or if humans even have the capacity to make choices.  It 

has been suggested that choice is actually an illusion created by the mind and that there is no 

such thing as free choice (Molé 2004).   

Predestination is a popular topic for discussion among most world religions.  According 

to Valea (2007), ókarmaô, ódestinyô, ófateô, and ópredestinationô are used interchangeably as 

theologians attempt to make sense of the paradox of freedom and causality .  Many people in the 

world today are concerned about their futures.  Are we moving like robots on the face of the 

earth?  Or do we have control of our own destinies through our choices? 

Discussion 

Introduction to Quantum Mechanics 

 Quantum mechanics is the study of the behavior of very small particles (e.g. photons, 

electrons, and quarks).  The science of quantum mechanics has shown that the classical view of 

motion described by Newtonian mechanics was lacking for very small objects.  Newtonian 

mechanics are essentially correct for the macroscopic world, but at some size level between 
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humans and electrons, this description breaks down.  Laws accepted for several hundred years 

were found to be lacking when describing the motion of very small particles (Gribbin 1984). 

 Initially, the motion of small particles was described in terms of a wave function  

(Equation 1, Taylor, Hooks, and Summons n.d.).  

 

 

Equation 1: m = second derivative with respect to X,  = Schrödinger wave function, E = energy, V = potential 

energy, x2 = position. 

Equation 1 is the most familiar description of wave mechanics, and provides a good 

approximation.  The waves in Schrºdingerôs equation are probability waves.  This probability is 

more like a tendency for something, in between possibility and reality.  Thus, equation 1 has 

been found lacking (Heisenberg 1958).  This probability function is its own sort of strange 

reality, in many-dimensional space.   

 Heisenbergôs (1958) uncertainty principle states it is impossible to know both the exact 

position and momentum of an electron.  As the precision of one measurement increases, the 

precision of the other measurement decreases, so that theoretically if one measurement is 

infinitely precise, the other, by definition, has infinite imprecision.  Usually, some general 

information about the location of the electron, and some general information about its 

momentum are acquired, with neither measurement being overly precise.  The electron has a 

probability wave associated with it, describing the most probable location of the electron.  Its 

exact position cannot be known.  However, there is an area of high probability for electron 

distribution, which correlates approximately to electron orbitals.  Nevertheless, the probability of 

finding an electron at any point in the universe never actually diminishes to zero.  Illustrating the 

(Equation 1) 
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uncertainty principle, an electron that is at one moment around the nucleus of an atom may just 

show up in your television set, or on Mars, or anywhere else in the universe, although the 

probability is very, very small (Gribbin 1984). 

 The motion of small particles does seem to be completely random, when they are not 

influenced by an observer.  Experiments such as the double-slit experiment (Figure 1) have 

shown that observation of particles affects the results of the experiment (Gribbin 1984). 

 

Figure 1: The double-slit experimental setup (far left - source; middle - wall with two holes; far right ï detector) 

Source: http://www.thekeyboard.org.uk/Quantum%20mechanics.htm 

 

 The double-slit experiment may be conducted using an electron or light source.  A plate 

positioned opposite the double-slit records the results (i.e. the location a given particle strikes).  

As these strikes build up, two types of patterns are expected.  The two patterns are not a wave or 

a particle, but one pattern exhibits wave-like characteristics (Figure 2), and the other exhibits 

particle or discrete characteristics (Figure 3).  

http://www.thekeyboard.org.uk/Quantum%20mechanics.htm
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Figure 2: Liquid Wave Interference (light areas ï crests; dark areas ï troughs) 

Source: http://www.colorado.edu/physics/2000/schroedinger/index.html 

 

The results of Figure 3 indicate that electrons behave like waves.  Electrons have always 

been thought of as very tiny particles, but particles nonetheless.  As the experiment continues, if 

one slit is covered, the pattern that forms is no longer a wave pattern, but more like a 

conglomerate of electrons (Figure 4). 
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Figure 3: Interference pattern created over time when both slits are open 

Source: http://upload.wikimedia.org/wikipedia/commons/7/7e/Double-slit_experiment_results_Tanamura_2.jpg 

 

http://upload.wikimedia.org/wikipedia/commons/7/7e/Double-slit_experiment_results_Tanamura_2.jpg

