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Abstract – This thesis discusses whether parity violation settles the absolutism-

relationism debate about space. After an historic introduction on the Leibniz-Clarke 

correspondence, Kant’s attempt to prove absolutism using incongruent counterparts, 

such as two human hands, is covered. When physicists discovered in 1957 that parity 

is violated in the weak interactions (i.e. nature distinguishes between left and right) it 

turned out that, although the relationist can cope with handed objects, handed laws of 

nature form a stronger challenge. Several ways out for the relationist by Earman, 

Pooley, Van Fraasen and Sklar are discussed but none seems convincing. The 

relationist will need to come up with a global structure that not only describes but 

explains weak interactions, without reference to particulars or ‘communication’ 

between different weak processes. She needs to explain the connection between this 

structure and the weak interactions, its ontological and metaphysical commitments 

and the way this structure differs from absolute space. Although this task is very 

difficult the absolutist has some problems of his own, albeit lesser ones, namely the 

acceptance of primitive identities and the causal connection between absolute space 

and parity violating interactions.                                                        . 
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1. Introduction 
 

At the beginning of the eighteenth century, the philosophy of space was characterized by 

two main positions, often referred to as substantivalism/absolutism and relationism. The 

former was represented by Newton and his disciple Clarke, who asserted that space is 

absolute. Even in a universe devoid of matter, space would still exist and be an entity in 

its own right. The relationist position was argued for by Leibniz, according to whom all 

talk about space is reducible to talk about relations between material objects. If there 

were no matter, there would be no space. Compare this for instance to family relations, in 

which case the father-son relation would have no meaning if people did not exist. 

Kant’s 1768 paper ‘On the first ground of the distinction of regions of space’ 

greatly influenced the direction of this debate, by using incongruent counterparts to 

attempt to prove Newton’s view that space is absolute. Two incongruent counterparts are 

equal in the sense that they have the same shape, that is their parts have the same size and 

the same relations with respect to each other, but they are mirror images of each other. 

Therefore, it is impossible to make both objects congruent. A popular example of two 

incongruent counterparts are your left and right hand; one cannot fit a lefthanded glove 

on a right hand. By showing that there is a real difference between right and left hands, 

even if one hand were the only thing in the universe, Kant argued that such an object can 

only receive its handedness by virtue of its relation with respect to absolute space. 

However, the relationists denied the intuition that a lone hand would have a determinate 

handedness; there are two ways to place another object such as a handless human body in 

space (with its heart on the side of the body that fits the hand or on the other side of the 

body), and not until such a second object is materialised is the handedness of the first 

hand determined. Once again the debate remained undecided. 

 No matter how many theories about reality a philosopher can come up with, 

nature always has the final say. In 1957 she decided to speak up and gave a speech that 

cracked the foundations of physics. Before that time physicists held the fundamental 

belief that there is a left-right symmetry in nature, often denoted as conservation of parity. 

This means that the laws of nature are symmetric under the exchange of ‘left’ and ‘right’: 

if one were to make a movie of any physical situation and play a mirror version of that 

movie, an observer could not tell that the movie is a mirror version since the laws of 

nature were believed to allow both processes. However, Wu  et al. (1957) showed that 

parity is violated in ‘weak interactions’, such as beta-decay of cobalt-60. Although parity 

conservation would imply that cobalt-60 would emit as many electrons in the left as in 

the right direction, it turns out to emit more electrons in the left direction. The right-left 

symmetry of nature turns out not to be absolute! How can the relationist explain that 

every single cobalt nucleus decays in the same left-handed fashion if they cannot make 

use of an absolute left-handed orientation? Although the opposite handedness of objects 

such as human hands was insufficient to defeat the relationist, this lawlike distinction 

between right and left-handedness seems to prove a much stronger challenge for the 

relationist and suggests that Newton, Clarke and Kant were right: space is an absolute 

entity. Or isn’t it? 

 The purpose of this thesis is to answer the question whether parity violation 

indeed settles the absolutism-relationism debate in favor of the absolutist conception of 

space. The following chapter gives a historic introduction of the absolutist and relationist 
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positions by discussing the Leibniz-Clarke correspondence. The third chapter discusses 

Kant’s introduction of incongruent counterparts into the debate, his thought experiment 

of the lone hand in an otherwise empty universe and the possible responses to Kant’s 

premises and arguments. The fourth chapter will explain the physicist’s principle of 

parity conservation and, more important for our purposes, of parity nonconservation, 

followed by a detailed explanation of the exact challenge it poses for the relationist. In 

the fifth chapter I will discuss the assumptions that were implicitly made, followed by 

several possible responses to the relationist’s challenge, none of which turns out to be 

convincing, and finally I will discuss how well the absolutist can actually cope with 

parity violation. 

 

  

2. Leibniz vs. Clarke: relationism vs. absolutism  
 

The Leibniz-Clarke correspondence 

In 1715 Gottfried Wilhelm Leibniz (1646 – 1716) wrote a letter to his friend Caroline, 

Princess of Wales, criticizing the Newtonian views on natural theology and philosophy. 

Caroline passed this letter through to Newton’s friend Samuel Clarke (1675 – 1729), 

leading to the famous Leibniz-Clarke correspondence which became one of the most 

influential texts on the philosophy of space and time. This correspondence consisted of 

five letters by Leibniz and five replies by Clarke, which were published in 1717 

(Alexander, 1956 [1717]; or see Uchii, 2011, for a commented collection of relevant 

fragments; see also Sklar, 1992). Leibniz argues that space is relative and ideal, whereas 

Clarke defends the Newtonian view of space as an absolute entity, independent of matter. 

 

Leibniz: Relational space 

According to the relationist position, defended by Leibniz, space is “merely an order of 

coexistences” (Alexander, 1956 [1717], p.25). If at one specific time, t1, we consider all 

matter in the universe and focus on one specific part of this matter, let us call it particle A, 

we discern specific spatial relations between A and all other matter. This order, 

consisting of distances and directions, is denoted as the specific situation or configuration 

of all these material entities. If at a later moment in time, t2, the relations between all 

other particles have remained the same, but particle A has been removed and another 

particle, particle B, has attained the same spatial relations with respect to the rest of the 

material universe as particle A used to have (i.e. the same order of coexistence), we say 

that particle B (at t2) is at the same place as particle A was (at t1). The same situation has 

been recreated. Space is then defined as the collection of all the possible places (see 

figure 1).  

It is important to note that according to this view space is ideal. If all matter were 

somehow removed from the universe, there would be no universe left, at least not in the 

spatial sense. Although in a specific situation it is true that particle A has a specific 

distance and orientation with respect to particle B, this distance is dependent on the 

existence of both particles and only has meaning by virtue of the existence of those 

particles. The distance is not an existing entity itself. Without any particles there would 

be no distances, at least according to Leibniz. Spatial relations consist of relations 
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between two particles, not between a particle and an absolute coordinate frame/absolute 

space. 

An analogy that might make the relationist view on space more clear is given by 

family relations. Imagine a family tree with persons A, B, etc. If those persons are 

represented as dots, one can draw lines between those dots representing family relations. 

It can be true that person A is the father of B and that B is the son of A. Nevertheless, this 

father-son relationship is ideal; we do not think that this relationship is an entity that has 

an existence of its own. Nor would this relationship have any meaning if the human race 

did not exist. According to Leibniz spatial relations are no more real than family relations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1 (Uchii, 2011). Leibniz’ concept of space. 

 

Leibniz’s argument: the principle of sufficient reason 

In Leibniz’ opinion only one additional principle is needed to advance from mathematics 

(which can be derived from the single principle of contradiction: a proposition is either 

true or false and cannot be both simultaneously) to natural philosophy: the principle of 

sufficient reason. So it is this principle he uses to justify his relationistic view on space. 

As the name suggests, the principle states that nothing can occur without a reason why it 

should occur so, rather than otherwise. Although Leibniz’ interpretation of this principle 

assumes a perfect deity whose actions depend on there being a sufficient reason for them 

(i.e. “God must always have a motive for acting”, or even “God must always act for the 

best” (Alexander, 1956 [1717], p.xxii-xxiii)), the principle can often be formulated 

without reference to such a deity (i.e. “Nothing happens without a cause” (1956 [1717], 

p.xxii)). A popular example to illustrate the principle of sufficient reason is given by a 

balance (at rest), which is equal on both sides. If equal weights are attached to the end of 
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both sides, the balance will remain at rest since there is no sufficient reason why the 

balance would be pulled down to either side.  

When applying the principle of sufficient reason to the discussion about the nature 

of space, Leibniz argues that if space were absolute it would lead to something for which 

is no sufficient reason and hence space cannot be absolute but must be relationistic 

(reductio ad absurdum). Since space is uniform, every part of the alleged absolute space 

would be perfectly alike. Therefore, God could just as well have placed all the matter in 

the universe a cm to the right, or he could have rotated it (thereby maintaining of course 

in each case the relations, the order, amongst all matter). There is no sufficient reason to 

prefer one of these options over the other, so the principle of sufficient reason would be 

violated if space is considered an absolute entity. However, if space is considered merely 

an order of co-existence, there is no observable difference between these options; they 

are identical.  

 

Clarke/Newton: Absolute space 

Clarke and Newton hold the view that space is an absolute entity that exists independent 

of there being any matter in the universe; distances and directions are determined with 

respect to an absolute coordinate frame. Sometimes Clarke considers space to be a 

substance, while in other texts he refers to it as a property (of God). Either way, it 

definitely differs from the relationistic view of Leibniz.  

One of Clarke’s arguments against Leibniz view is that space and time are 

quantities, whereas relation and order are not. If we were to imagine a universe formed 

by magnifying our own universe by a factor of two, the order would remain the same 

while every distance has become twice as large. Clarke argues that there is a real 

difference between one meter and two meters and Leibniz’ theory of space cannot 

account for these real quantities, whereas Newton’s absolute coordinate frame can. 

Leibniz could have replied by stating that Clarke is begging the question, since if space is 

merely an order of coexistence, magnifying everything twice would produce no 

observable difference and therefore an identical universe is being produced. 

Unfortunately he did not give a sound reply before his demise soon after the start of the 

correspondence.  

Although Clarke’s further philosophical replies against Leibniz mostly 

misunderstand Leibniz’ arguments or beg the question, he did introduce strong empirical 

arguments (Sklar, 1992). Empirical data shows that there exists an observable distinction 

between relative motion and absolute motion. Imagine two trains at a station. When one 

of those trains departs, both trains gain the same relative acceleration with respect to each 

other, implying that the situation is symmetric. Nevertheless, the people in the departing 

train feel an acceleration and are pushed backwards against the back of their chairs, 

whereas the people in the other train feel no such forces. According to Clarke this 

difference between relative acceleration and absolute acceleration (denoted noninertial 

motion by physicists) can only be explained by absolute space, with respect to which the 

departing train is accelerating.  

Since the purpose of this thesis is to discuss the consequences of parity violation 

for the Leibniz-Clarke debate we will not discuss the strength of the above mentioned 

arguments, which simply serve as an historic overview of the main issues. Instead we will 
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continue to the next important stage in the debate: Kant’s attempt to use human hands to 

prove that Clarke was right. 

 

 

3. Kant: incongruent counterparts 
 

Immanuel Kant (1724 – 1804) introduced the concept of incongruent counterparts into 

the debate about the nature of space. Two objects are incongruent counterparts if they are 

mirror images of each other (counterparts), but their shapes, their surfaces, do however 

not coincide; they cannot be made congruent. The most popular example of incongruent 

counterparts are human hands. A left and a right hand are the same inasmuch as they 

consist of the same components, with the same size, and the same angles with respect to 

each other, but one nevertheless cannot fit a righthanded glove onto a left hand. So it 

seems there is a difference between ‘left-handed’ and ‘right-handed’ objects such as 

human hands. Kant explains this difference by positing absolute space
1
. Thus, in order for 

Kant to vindicate Newton’s and Clarke’s position, he has to show that there is a real 

difference between right and left hands, that absolute space explains that difference, and 

that neither relationism nor any other view can give a simpler explanation. The argument, 

which we will denote ‘Kant’s handedness argument’, can be structured as follows 

(Frederick, 1991, Van Cleve, 1987)
2
: 

 

P1: A human hand is either left or right-handed. There is an actual difference 

between a left and a right hand. 

P2: A hand is right or left either in virtue of a) internal relations between the 

components of the hand, or b) external relations between the hand and 

something else, whether another material object or absolute space. 

P3: The internal relations between the components of a right hand are 

identical to those of a left hand. Hence, internal relations cannot explain 

handedness.  

P4: A single hand in an otherwise empty universe would still have a 

determinate handedness, either left or right. Hence, external relations 

between a hand and another material object cannot explain the hand’s 

handedness. 

C1: A hand is right or left in virtue to its relation to absolute space. Hence 

absolute space exists. 

 

where P denotes ‘premise’ and C ‘conclusion’. P1 is intuitively plausible, since a right-

handed glove fits only your right hand. We will assume it for now and come back to it 

during the ‘Discussion’. It can be questioned whether each of the other premises are true, 

                                                 
1
In fact, Kant’s conception of space changed greatly over the years, changing from space as absolute in ‘On 

the First Ground of the Distinction of Regions in Space’ in 1768, to space as intuitive in his Inaugural 

Dissertation in 1770, and finally to space as mind-dependent in ‘Prolegomena to Any Future Metaphysics’ 

in 1783, but for now we will focus on his initial view, space as absolute (see Van Cleve & Frederick, 1991).  
2
 To be more precise, P3, P4 and C1 actually all consist of two propositions, which could be subdivided in 

one premise and one conclusion following from that premise, but such radicality is not necessary for our 

purposes. 
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leading to different positions (coined by Van Cleve, 1987) which are summarised in table 

1 and which will be discussed separately below. 

 

 

Leibniz-Clarke debate Kant’s handedness argument 
Position (dis)agreement 

w Kant 

Corresponding 

position 

Intrinsicism/  

extrinsicism? 

Makes use of 

relations? 

- reject P2 Holism - 

- reject P3 Internalism 
Intrinsicism 

Relationism/relationalism reject P4 Externalism 

Absolutism/substantivalism
3 accept C1 Absolutism 

Extrinsicism 
“Relationism” 

 
Table 1. Different positions with respect to the absolutism-relationism debate and with respect to Kant’s 

handedness argument. Rejecting any of Kant’s premises or agreeing with his conclusion leads to four 

different positions which can be categorised as either intrinsicist (handedness does not depend on anything 

outside the hand) or extrinsicist (handedness does depend on something outside the hand) positions. Only 

the extrinsicist positions correspond to a position in the context of the Clarke-Leibniz debate. A further 

categorisation can be made based on the possible use of relations (no relations or relations between either 

components of a hand, between a hand and another external object or between a hand and absolute space). 

 

Externalism and absolutism in the context of Kant’s argument correspond respectively to 

relationism and absolutism in the context of the Leibniz-Clarke debate. Note that if either 

holism or internalism is correct, the debate between Clarke and Leibniz will remain 

unresolved. Therefore, since the purpose of this thesis is to discuss (the consequences of 

parity violation for) the Clarke-Leibniz debate, we will focus on externalism and 

absolutism and only shortly review holism and internalism for the sake of completeness. 

Furthermore, note that one could denote a relationism position with regard to both the 

Leibniz-Clarke debate and Kant’s handedness argument, but in both cases the meaning 

would be different. A defender of the relationist position in the first case believes that 

space is nothing more than possible spatial relations between material objects, whereas a 

supporter of relationism in the second case believes that the handedness of an object can 

be explained by means of relations (between either components of the hand, the hand and 

other objects, or the hand and absolute space). To avoid confusion we will not use the 

latter meaning and only use the term ‘relationism’ when refering to the Leibniz-Clarke 

debate. 

 

Holism 

The position referred to as ‘holism’ rejects P2. Although highly unpopular, we shall 

nevertheless briefly discuss it for the sake of completeness. According to holism, 

handedness is a monadic property of an object and it cannot be reduced to relations 

amongst its components, nor deduced from relations between the object and something 

external (whether a material object or absolute space). As such, holism is often referred to 

                                                 
3
 This position is denoted either realism, absolutism or substantivalism, depending on the author. For 

instance, according to Hoefer (2000), the main view that opposes relationism should be dubbed realism, 

and this position can be further subdivided into absolutism and substanvialism, without providing an 

explanation of the difference between these two subpositions. In this paper we shall simply assume all three 

terms to be synonyms and mainly use the term ‘absolutist’.  



 9 

as the opposing theory of reductionism, which does state that properties of objects can 

always be reduced to the properties of and relations between its components. 

Unfortunately no detailed theory of holism can be found in literature.  

 

Internalism 

The internalists disagree with Kant’s third premise that the internal relations of a right 

and left hand are the same. They claim that those relations differ and therefore no other 

material objects nor absolute space are needed to explain handedness. It is true that the 

relations of distance and angle are the same for a left and a right hand, but what about 

directions (Van Cleve, 1987)? If a hand is placed palm-down on a compass, with its heel 

pointing south and its fingertips pointing north, the hand will be a right hand if its thumb 

points in the west direction and a left hand if its thumb points in the east direction. Thus 

the handedness of an object depends on the (internal) relations of direction between its 

components. Although this explanation seems to make sense, one can wonder if it 

actually represents an internalist position. The directions used are determined by 

reference to the compass, which is an object external to the hand, wherefore the example 

seems to actually favor the externalist position. Van Cleve argues for a way out for the 

internalist by making a distinction between two ways in which a property may depend on 

an external relation, namely by being relational existentially or referentially.  

 

“A property P is existentially relational if and only if: it is impossible for an 

object x to have P unless there also exists some concrete object y lying wholly 

outside x.  

 

...A property P is referentially relational if and only if: it is impossible to 

think of an object x as having P unless one also refers in thought to some thing, 

stuff, or kind of thing in addition to x” (Van Cleve, 1987 p.209). 

 

An example of the first property would be ‘being Kant’s son’, which is impossible 

without the existence of Kant. An example of the second definition would be ‘being 

transparent’, which would have no meaning without referring to light. Van  

Cleve then argues that handedness is a property that is referentially relational but not 

existentionally relational. While the directions between the components of a hand, 

specified by reference to a compass, involve existentially relational properties of the parts, 

only referentially relational properties of the whole are involved. However, this does not 

show that we indeed escaped reverting to externalism, since the existence of an external 

compass is still needed to explain the directional properties of the components of the 

hand. Even if this were not the case, and the whole hand were indeed, for instance, left-

handed by reference to an imaginary compass, the problem would only be shifted. One 

would have to explain how the compass, even if imaginary, receives its handedness. 

Viewing a compass from the back interchanges East and West, thereby changing the 

handedness of the compass, so one would have to explain how to choose a viewing point.  

A more promising variant of internalism was suggested by Earman (1971, see 

also Van Cleve, 1987), who proposed recognizing ‘standing in a left-configuration’ and 

‘standing in a right-configuration’ as primitive internal relations. Van Cleve (1987) 

explains the rationale behind this proposal by taking a right hand, removing its thumb and 
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re-attaching it on the other side, resulting in a left hand. So, changing the internal 

relations of the hand changes it handedness, and this change in handedness is possibly 

only through a change in internal relations. Thus, handedness is a property determined 

solely by internal relations. We will briefly return to internalism during the ‘Discussion’. 

 

Externalism 

The externalist position rejects Kant’s fourth premise that a solitary hand in an otherwise 

empty universe would still have a determinate handedness  (Van Cleve, 1987; Remant, 

1963; Gardner, 1990 [1964]). According to the externalist a solitary hand would simply 

be indeterminate. This position might be intuitively hard to grasp at first, especially if one 

misinterprets the externalist position as asserting the solitary hand to be a freak hand with 

the thumb sticking out of the middle of the palm of the hand, but this is not what the 

externalist claims. As is often the case, a two-dimensional example (by Gardner, 1990 

[1964]) might make intuitively more plausible what is meant. Imagine ‘Flatland’, a two 

dimensional world on top of a glass table. The analogy of Kant’s thought experiment 

about a solitary hand would be an empty Flatland except for a single enantiomorphic 

object, such as the letter L. Although definitely asymetric, one cannot assign a 

handedness to the letter, since it will appear to have one handedness when viewed from 

above (by you, living in a three-dimensional world) and the opposite handedness if you 

were to crawl beneath the table. Even if a two-dimensional flatlander were to materialise 

in Flatland this would not change the situation. It is true that we could define ‘left’ as the 

side of the Flatlander’s body that contains his heart. The letter L could accordingly be 

denoted as left-handed (right-handed) if it is congruent with the index finger and thumb 

of the left (right) hand of the Flatlander. However, this does not imply that the letter L 

was already lefthanded before the Flatlander materialised, since we could just as easily 

have introduced an upside down Flatlander, or a Flatlander with his heart on the other 

side of his body. The handedness of the letter L is defined as soon as another external 

object (the Flatlander) is introduced.  

 In the literature, for instance by Van Cleve (1987), the externalist position (in the 

context of Kant’s handedness argument) is usually implicitly identified with the 

relationist position (in the context of the relationist-substantivalist debate), which denies 

that space has an existence of its own. This is logically incorrect. An absolutist, with 

regard to Kant’s handedness argument, explains handedness by assuming space to be real 

and is therefore necessarily also an absolutist with regard to the Leibniz-Clarke debate. 

An externalist explains handedness without the need of postulating space to be an 

absolute entity. So the externalist does not show that space cannot be absolute and 

therefore does not choose between the relationist and absolutist positions. It is a common 

theme in the literature on externalism and relationism that the arguments used, with the 

exception of Leibniz’ argument based on the principle of sufficient reasons, do not show 

that space cannot be absolute, but just that there is no need to assume this. (Although 

Ockham’s razor then indeed suggests that space should not be considered an absolute 

entity.) So, it is possible to be an externalist and at the same time an absolutist with 

respect to the Leibniz-Clarke debate. However, since almost all externalists are also 

relationists, we shall assume these positions to be equivalent for the remainder of this 

thesis. 
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Absolutism 

Absolutists agree with Kant’s premises and conclusion and therefore consider space to 

have a reality of its own. If space is an entity or maybe even a substance we can attach an 

(imaginary) coordinate frame to it (see figure 2). The handedness of a hand is then 

determined by its relations with respect to the coordinate frame. For instance, if a hand in 

figure 2 is placed in the x-y plane with its fingers pointing in the negative x direction, the 

hand will be left-handed if the thumb points in the positive y direction, and right-handed 

if it points in the negative y direction.  

One could argue that, in figure 2, we have implicitly chosen a right-handed 

coordinate system. It is indeed correct that absolutism introduces an element of 

conventionalism. Nevertheless, after a specific convention is chosen (i.e. either a right-

handed or left-handed coordinate frame), the absolutist can explain the handedness of an 

object by using that specific absolute coordinate frame, which is all Kant was aiming for.  

 

 

 

 

 

 

 

 

  

 
 

Figure 2 (Pooley, 2005). Explanation of the handedness of an object using external relations with respect 

to “the coordinate frame of absolute space”. 

 

 

4. Parity violation: a challenge for the relationist 
 

As discussed in the previous section, there was no agreement amongst philosophers as to 

whether incongruent counterparts could be used to show that space is absolute. Kant, 

representing the absolutist position, maintained that a solitary hand in an otherwise empty 

universe would have a determinate handedness. This handedness can only be explained if 

Newton and Clarke are correct that space is an absolute entity. The externalists, forming 

the main opposing position
4
, denied that the solitary hand would have a determinate 

handedness, thereby allowing for Leibniz’ conception of space as merely a set of all 

possible spatial relations. However, in 1957, physicists found experimental proof of the 

non-conservation of parity, which turns out to form a serious challenge for the Leibnizian 

conception of space, as was first noted by Earman (1989). 

 

                                                 
4
 Although holism and internalism are two other possible positions, it is beyond the scope of this paper to 

discuss the merit of these positions. Since they are unpopular positions in literature we will treat these 

positions as uninteresting for the remainder of this thesis. We will briefly return to this assumption during 

the ‘Discussion’. 
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Conservation of parity 

For a long time, physicists implicitly assumed that the universe exhibits a mirror 

symmetry; the laws of nature were assumed not to distinguish between right and left. 

This invariance is often formulated as ‘conservation of parity’. A parity transformation is 

equivalent to spatial inversion through the origin. If parity were conserved in our universe, 

such a spatial inversion through the origin should always map physically possible states 

onto other physically possible states. A more intuitive way to understand what is meant 

by conservation of parity is as follows. Imagine any physical process, such as a collision 

between billiard balls or elementary particles, and make a video of it. If you were to show 

a mirror copy of this video, in which left and right are reversed, to a physicist (before 

1957), he would not be able to tell you whether he was viewing the real video or the 

mirror copy, since both processes are allowed in a universe in which parity is conserved. 

 

Non-conservation of parity  

Although such a mirror symmetry is beautiful (at least in the eyes of a physicist), there is 

no fundamental reason why it should be a symmetry of our universe. Lee and Yang (1956) 

were the first to realise this and they carried out an extensive search through the existing 

literature to determine whether any definitive experimental proof of parity conservation 

had been found. They found experimental proof for two of the four fundamental forces, 

the strong force and the electromagnetic force, but not for the weak force (nor for gravity). 

Several experiments were suggested to determine whether parity was conserved in weak 

interactions. Wu et al. (1957) were the first to perform one of these experiments, in 1957, 

and they found that the assumed law of conservation of parity was indeed significantly 

violated. Wu’s experiment uses the β-decay of Cobalt-60, i.e. Cobalt-60 decaying into 

Nickel-60 while emitting an electron and its antineutrino. The electron and antineutrino 

are emitted in opposite directions and preferably along the axis of nuclear spin, thereby 

allowing for two possible options, depicted in figure 3. The electron can be emitted either 

in the direction of the nuclear spin, or antiparallel to the nuclear spin, where the direction 

of the nuclear spin is defined as the direction in which the thumb of your right hand is 

pointing when its fingers follow the direction of rotation of the nucleus. Since both decay 

modes are connected by a parity transformation (i.e. they are both mirror images of each 

other), conservation of parity would imply that the probabilities that Cobalt-60 decays 

through (a), defined as the righthanded decay mode, and through (b), defined as the 

lefthanded decay mode, are equal. However, Wu’s experiment revealed that (the majority 

of) Cobalt-60 nuclei decay(s) through the mode depicted in (b); the weak interaction is 

(predominantly) left-handed
5
. 

                                                 
5
 Due to explanatory ease we will assume for the remainder of this chapter that the handedness of the weak 

interactions has a deterministic character instead of a stochastic character, i.e. a Cobalt-60 nucleus will 

always decay through its left-handed decay mode rather than in the majority of its decays. We will return to 

this assumption during the ‘Discussion’. 
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Figure 3 (Pooley

6
, 2002). The two possible decay modes of Cobalt-60; (a) the electron is emitted in 

the direction parallel to the nuclear spin;this is defined as the righthanded decay mode; (b) the electron is 

emitted in the direction antiparallel to the nuclear spin; this is defined as the lefthanded decay mode.  

 

Nonconservation of parity as a challenge for the externalist/relationist 

This left-handedness in the weak force can be used to strengthen Kant’s attack against the 

relationist, now using the handedness of a law of nature instead of a pair of objects with 

opposite handedness. Before discussing why violation of parity might form a problem for 

the externalist, let’s check whether the absolutist can cope with it. In order to ensure that 

the decay of the cobalt nucleus always exhibits the handedness described by the weak 

interaction, a specific orientation is needed. The imaginary reference frame that we 

attached to the absolutists space provides just such an orientation. If, as usual, we have 

chosen a right-handed reference frame, the cobalt nucleus ‘knows’, due to its relation 

with respect to the right-handed reference frame, how it can decay through the left-

handed decay mode. So, when the newborn cobalt nucleus is being explained the rules of 

the weak interaction by mother nature, he knows exactly how he may and how he may 

not behave. 

Earman (1989) and Van Cleve (1991) offer two different explanations as to why the 

fall of parity forms a challenge for the externalist/relationist. From the perspective of 

Earman’s relationist, when an absolutist talks about the following two distinct 

determinate cases, a single object (or cobalt decay) in otherwise empty space that is either 

right-handed or left-handed with respect to absolute space, these two cases should just be 

considered as different representations of the same relationist model of reality (cf. 

Leibniz’ argument using the principle of sufficient reason where the three states in which 

our material universe is either located as it is now, or in which it is shifted 1 cm or rotated 

10 degrees with respect to its current location, are considered to be different absolutist 

representations of the same relational model). Earman’s relationist would describe a 

handed object by a list of the lengths of each component and the distances and angles 

between each component. According to the relationist this list forms the complete 

underlying reality of the handed object, thereby nevertheless allowing for different 

possible representations of this object (by the absolutist), which might be arbitrarily 

                                                 
6
 It should be noted that Pooley wrongly concludes from Wu’s experiments that decay mode (b), the 

righthanded decay mode, is favored. Wu’s experiments show that the weak interactions are predominantly 

lefthanded. Fortunately this does not alter Pooley’s further argumentation. 
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labeled ‘left’ and ‘right’. When asked to describe the decay of a single cobalt nucleus, 

Earman’s relationist would again give a similar list of lengths, distances and angles, and 

again different absolutist representations, the right-handed and left-handed decay mode, 

should be possible. But they are not both possible! It is as if we live in a world were only 

one type of hands, for instance left hands, exist and the right hands are forbidden. 

According to Earman’s relationist our universe should necessarily be symmetric under 

parity transformations and a violation of this symmetry would be absurd, but nevertheless 

this violation does occur. The challenge for the relationist is thus to explain why one 

representation of cobalt decay is possible, and another representation of the same 

relational description is not. “Things cannot always or usually happen one way rather 

than another if there is no difference between the two ways!” (Van Cleve, 1991, p.22). So, 

in this case, mother nature deems it unnecessary to tell her little cobalt nucleus how he 

may and may not behave, since there is no choice to be made. There is only one way to 

behave: he should spit out his electrons along his axis of rotation. Imagine the look on her 

face when her son does misschief she never thought possible. 

According to Van Cleve (1991) the challenge for the relationist rests on the fact that 

in the new version of Kant’s argument we changed from a handed object to a handed law. 

First we should make clear that the relationist’s challenge is not to find an explanation for 

the fact that in our universe cobalt nuclei can only decay through the left-handed decay 

mode, since this is in relationist terms equivalent to a universe where all cobalt nuclei  

decay through the right-handed decay mode.
7
 The challenge for the relationist is that 

Cobalt-60 always decays with the same handedness. If one cobalt nucleus decays through 

the lefthanded decay mode, how does the next nucleus ‘know’ that it should do the same? 

The relationist description of the law describing the weak interaction cannot use the 

orientation provided by the absolutist’s coordinate frame to tell the next nucleus what to 

do (see Huggett, 2000). The only way the next nucleus can ‘know’ what it is to decay in a 

left-handed manner is by looking at his predecessor, but laws are not supposed to refer to 

particular objects. Thus, the challenge for the relationist is to come up with a law, 

describing the weak interaction, which tells every cobalt nucleus to decay in the same 

way. Returning to the metaphor used in the cases of the absolutist and Earman’s 

relationist, Van Cleve’s mother nature is clueless as to how to raise her little cobalt nuclei. 

Within her relationist vocabulary she cannot find any terms to describe how the nucleus 

should behave.
8
 Comparing Earman’s and Van Cleve’s explanation of the challenge of 

                                                 
7
 Although it is indeed a convention to call one decay mode ‘left’ and the other ‘right’, that is not the point 

that is being made here. It is rather meant that the relationist’s problem is not that the left-handed 

representation is favored over the right-handed representation. Returning to Gardner’s Flatland, the 

relationist does not care that only lefthanded cobalt decay occurs; crawling beneath the table-top on which 

Flatland is situated will change this decay into a right-handed decay. However, it will be a problem for the 

relationist that, regardless of whether he is looking from above or from beneath the table, the (two 

dimensional analogues of the) cobalt nuclei always decay in the same way. 
8
 Actually this metaphor does not hold up completely. Mother nature could solve the problem of parity 

violation by telling all her sons (except for the oldest) the rule that they should do as the oldest son does, 

whatever that is. However, this is not a solution for the relationist, since a law of nature should not refer to 

other particular contingent objects, nor are all points in spacetime able to communicate with eachother due 

to the finite speed of light. To complete the metaphor we would have to extend it with the fact that, due to 

the overwhelming amount of cobalt babies (one mole already consists of more than 10
23

 cobalt nuclei!) 

mother nature decides to bring them all to different foster parents so that the cobalt nuclei have no 

knowledge of each other’s existence and are unable to communicate. 
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parity violation to the relationist, and the corresponding metaphors, we see that they 

actually each give a slightly different explanation of the same challenge: the relationist 

vocabulary seems insufficient to formulate a parity violating law of the weak interactions. 

 

 

5. Discussion 
 

Although Kant’s handedness argument did not provide a definitive resolution of the 

absolutism-relationism debate, the nonconservation of parity seems to provide a stronger 

argument against relationism and therefore in favor of absolutism. After making explicit 

the assumptions we have made until now, and clearing up a possible misinterpration of 

the challenge for the relationist, I will use this section to discuss the strength of this new 

argument against relationism. First I will discuss whether parity violation indeed forms a 

challenge for the relationists and, if so, whether the relationist can extend her theory in 

such a way as to escape the challenge posed by parity violation. Subsequently I will 

discusse whether absolutism indeed has no problem with parity violation. 

 

Assumptions 

In the previous part of this thesis some implicit assumptions have been made. Although it 

goes beyond the scope of this thesis to provide supporting argumentation, I will 

nevertheless make them explicit by listing them here. For a thorough discussion of these 

assumptions see Van Cleve & Frederick (1991) and their bibliography. 

 

A1 (= P1): There is an actual difference between two incongruent counterparts. 

 

This assumption is crucial for the absolutist, since if there were no difference between 

two incongruent counterparts there would be no need to invoke absolute space to explain 

this difference. When this premise was introduced, using right and left hands as a specific 

instance of incongruent counterparts, I mentioned that it seems intuitively plausible since 

a right glove will only fit a right hand. However, if one considers the possibility of a 

fourth spatial dimension the difference between a left and right hand ceases to exist since 

both hands can be made exactly congruent by a rigid motion through this extra 

dimension
9
. Again we can compare this with Gardner’s Flatland, where the letter ‘L’ and 

its mirror image can be made exactly congruent using a rigid motion through the third 

dimension. The existence of a fourth regular spatial dimension seems however quite 

implausible since we are not able to move through this dimension. This intuition that our 

space has only three regular spatial dimensions is confirmed by the parity violating decay 

of Cobalt-60
10

; if our space did exhibit a fourth regular spatial dimension, this dimension 

could be used to transform a left-handed Cobalt decay into a right-handed decay, thereby 

                                                 
9
 If our space is three dimensional but non-orientable, this would also make a left and a right hand 

congruent. See Van Cleve & Frederick (1991) for a discussion on non-orientable spaces. 
10

 Actually, string theorists in physics postulate the existence of ten spatial dimensions. This does however 

not form a problem since these dimensions are too small to allow for rigid motion of Cobalt-60, let alone a 

human hand. For this reason the term ‘regular spatial dimension’ is used in this paragraph, instead of the 

‘compact spatial dimensions’ envisioned by string theorists. 
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ensuring that parity should be conserved. Nevertheless, the mathemathical possibility of a 

fourth spatial dimension might still form a problem for the absolutist (Van Cleve, 1991). 

  

A2: The list of possible explanations of the difference between two 

incongruent counterparts (holism, internalism, externalism and absolutism; 

see Tabel 1) is exhaustive. 

A3: Incongruent counterparts are intrinsically identical. 

 

Although A2 again seems intuitively plausible, we have not explicitly shown that these 

positions are indeed the only possible ones. Actually, as mentioned before, Kant himself 

offered alternative explanations of the difference between two incongruent counterparts 

in his later years, by first considering space to be intuitive and later by considering space 

to be mind-dependent. Regarding A3, consider again the (mathematical) possibility of 

higher dimensions (or non-orientable spaces such as a Möbius band, see Van Cleve & 

Frederick (1991)). Rigid motion through these higher dimensions would change a right 

hand into a left hand. It seems absurd that an intrinsic feature of an object could be 

changed by mere rigid motion. Therefore, most philosophers hold the view that the 

handedness of an object cannot be explained by intrinsic features
11

, although Harper 

(1991) and Walker (1978) are noteworthy exceptions.  In other words, A3 states that the 

intrinsicist position (i.e. holism or internalism) with regard to Kant’s handedness 

argument is incorrect. We need this assumption since, as shown in Tabel 1, only the 

extrinsicist positions with regard to Kant’s handedness argument (i.e. externalism and 

absolutism) correspond to either of the two positions in the Leibniz-Clarke debate, and 

the whole purpose of this thesis is to see whether incongruent counterparts say anything 

decisive about the Leibniz-Clarke debate. So, if parity violation indeed falsifies 

externalism, this will imply that the absolutist conception of space is correct, but only if 

A2 and A3 hold. 

 

 A4: The weak force is a fundamental force. 

 

We will return to this assumption later in this chapter. 

 

A5: The handedness of the weak interaction has a deterministic character 

rather than a stochastic character. 

 

Some authors, for instance Earman (1989), Huggett (2000), Hoefer (2000) and Pooley 

(2002), ascribe a stochastic character to the weak interactions. That is, they believe that 

Cobalt-60 predominantly decays through the left-handed decay mode, but the right-

handed decay mode is still possible. Indeed, this is what Wu’s experiment showed. 

However, the fact that Wu did not measure a 100% lefthanded decay is due to 

experimental difficulties. According to current theories in physics, the Standard Model of 

Particle Physics, the weak force is maximally parity violating; theoretically Cobalt-60 can 

only decay through the left-handed decay mode (Timmermans, 2011; Roest, 2011). Even 

if these theories, which are strongly supported by experiments, should turn out to be 

incorrect, this would have no consequence for the previous arguments. Even if the weak 

                                                 
11

 See Pooley (2002) for a further account of the implausibility of intrinsicism.  
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interaction is only stochastically parity violating, the challenge for the relationist remains 

the same. I assumed the weak interactions to be maximally parity violating because that 

is what current theories in physics say and because of explanatory ease, but strictly 

speaking there is no need to assume A5.   

 

What the challenge for the relationists is not 

Risking the danger of repeating myself, I want to stress once more what the challenge for 

the relationists is not. One could interpret for instance Huggett (2000, p. 232), Smart 

(1968, p217-8) and perhaps even Earman (1989, p. 148) as averring that the challenge for 

the relationist is given by the parity violating decay analogue of Kant’s ‘single hand in 

otherwise empty space’ argument. That is, they seem to argue that the relationist would 

have difficulty explaining why, for instance, a single Cobalt-60 nucleus in otherwise 

empty space would decay through the left-handed decay mode. However, the relationist 

has no problem in explaining this. Left-handed and right-handed decays are just two 

different absolutist representations of the same relational description of reality. Crawling 

beneath the tabletop on which Gardner’s Flatland is situated will turn a right-handed 

single cobalt decay into a left-handed decay. The relationist denies that a single cobalt 

nucleus would have a determinate handedness. When we embarked upon the topic of 

parity violation, we left the ‘single hand’ situation. The challenge faced by relationists 

lies in the lawlike manner in which several cobalt nuclei decay through the same decay 

mode, whereas a 20
th

 century version of Kant’s single hand argument (i.e. the ‘hand’ 

substituted by a ‘Cobalt-60 nucleus’) has no more strength than the original version. 

 

A true challenge? 

Let us discuss whether we are actually justified in asking the relationist the question 

‘How do you explain parity violating laws of nature?’. First, Sklar (1981) mentions that 

A4 might not be the case. Concepts we have considered to be fundamental have turned 

out not to be so before. How do we know that parity violating weak interactions cannot 

be explained by more fundamental laws which are right-left symmetric? Intuitively one 

might consider it impossible to explain parity violation by a lower level that conserves 

parity. Nevertheless, let us see how this might be possible. A physicist might associate 

this possibility with Grand Unified Theories. These theories postulate one or two 

fundamental forces at high energies, which break down at lower energies into the four 

‘fundamental’ forces we are acquainted with through some specific mechanism such as 

spontaneous symmetry breaking (Pooley, 2002). However, the relationist would then still 

have to explain parity violation at low energies and our challenge remains justified. A 

philosopher physicist might be reminded of the ‘arrow of time’; the parameter denoted as 

entropy in the macroscopical theory of thermodynamics shows a time asymmetry, 

thereby allowing for a distinction between past and future, while the underlying 

microscopical theory of mechanics is time symmetric. In fact, Romeijn (2005) showed 

that this issue is quite closely connected to our topic, since time asymmetric processes 

can also be considered enantiomorphic objects in spacetime (i.e. the process and a ‘mirror 

copy’ of that same process in which time is reversed are incongruent counterparts). So, it 

might not be impossible that the weak interaction can be explained through more 

fundamental, parity conserving laws, where the relation between both levels is similar to 

the manner in which the ‘arrow of time’ supervenes on time symmetric microscopical 
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laws. Whether this would remove the challenge for the relationist depends on the specific 

details of these more fundamental laws and their relation to the weak interactons, so not 

much can be said about it at the moment. For now it seems the relationist still has a 

challenge to face. 

 Second, in the spirit of Wigner (1957, see also Earman, 1971; Saunders, 2007; 

and Pooley, 2002), one might propose that, even though parity is violated, the challenge 

for the relationist would disappear if our universe exhibits a combined CP symmetry. 

Here C stands for the operation of charge conjugation, that is turning each particle into its 

antiparticle (i.e. the same particle but with opposite charge), and P stands for a parity 

transformation. A CP transformation applied to the lefthanded decay of cobalt-60 would 

change it into the righthanded decay of anticobalt. If our universe is CP symmetric, 

anticobalt would only be allowed to decay through the right-handed decay mode. Wigner 

suggested that we should view anticobalt as the ‘mirror image’ of cobalt. In that case the 

observed asymmetries can be accredited to the difference between matter and antimatter, 

and nature remains indifferent about right and left. At first, this suggestion might seem 

plausible, especially when considering a single cobalt nucleus. If CP is an exact 

symmetry, a single nucleus could decay through both the lefthanded decay mode (if it is 

matter) and the righthanded decay mode (if it is antimatter). Since it is a convention 

anyway what is to be named matter and what antimatter, and since the difference between 

matter and antimatter is a relational property anyhow
12

, it is meaningless to talk about 

either a single cobalt or anticobalt nucleus; there is just one type of nucleus which can 

decay in both ways. “Mirror symmetry” seems to be restored. However, we already 

concluded that the challenge for the relationist does not lie in the decay of a single 

nucleus. What happens if we consider several nuclei? One might think that cobalt is 

neutral anyway, so it is equivalent to anticobalt and therefore several (anti)cobalt nuclei 

will decay in both left-handed and right-handed fashions. But we know that this is 

incorrect; Wu’s experiments showed no such thing. A cobalt nucleus actually consists of 

smaller charged particles, such as the electron it spits out when decaying; anticobalt on 

the other hand spits out an anti-electron (i.e. a positron). Therefore, when considering 

several nuclei, we can easily distinguish between the real nuclei and the anti-nuclei (by 

measuring the sign of the force between them). There is no mixing of both of them that 

solves the problem; the relationist still has to explain for cobalt nuclei and anticobalt 

nuclei separately why they all decay through the same mode
13

. Furthermore, it turns out 

that our universe does not exhibit an exact CP symmetry (Christenson, Cronin, Fitch & 

Turlay, 1964). 

 Finally, Smart (1968, p.217-8) seems to reckon that the relationist has to answer 

the question how it can be possible to persist that it is meaningless to call a single hand 

either left or right if the universe is not symmetric with respect to mirror reflections. He 

then answers himself that the handedness of the hand would be due to its relations with 

respect to the handedness of the elementary particles it is composed of. Therefore there is 

                                                 
12

 Charge is not an absolute property of a particle, such as colour, which can be determined even of a single 

particle in an otherwise empty universe. It is rather a relational property since the effects of charge only 

show up if the particle is compared to another charged particle, which it can either be attracted to or 

repelled by. It is meaningless to talk of the charge of a single particle in an otherwise empty universe. See 

also Pooley (2002). 
13

 See Pooley (2002) for a more detailed explanation why a CP symmetric universe does not remove the 

challenge for the relationist. 
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no need for absolute space. However, Smart has just shifted the problem. The hand 

indeed receives its handedness by virtue of the orientation provided by the elementary 

particles it consists of, but the question that then remains is ‘where do all of those 

elementary particles get their identical orientation from?’. Concluding, the challenge we 

posed for the relationist is a real challenge and it is time for the relationist to face it. 

 

Ways out for the relationist 

A first possible way out for the relationist is suggested by Earman himself (1989). He 

suggests that the relationist should extend his theory by the addition of intrinsic 

properties R* and L*. “The relationist may not be able to describe R* and L* in 

traditional relationist terms, but he can give a functional specification of these properties 

in terms of their roles in the lawlike dispositions that ground the nonconservation of 

parity (1989, p149)”. The relationist will have to explain what these properties are 

exactly and what their connection to the observed asymmetry is. Unfortunately Earman 

does not work out a relationist theory based on these properties himself, which makes it 

difficult to judge the merit of this approach. However, as is pointed out justly by Van 

Cleve (1991), even if such a theory were coherent, it is not a relationist theory but an 

internalist theory since it explains parity violation by postulating that the difference in 

handedness of the two decay modes of cobalt is due to different intrinsic properties. So, 

regardless of the fruitfulness of Earman’s suggestion, the relationist’s challenge remains.  

 A second possible way out for the relationist is suggested by Pooley (2002; and 

repeated by Baker, 2011) when discussing an unpublished manuscript by Saunders (2000; 

see also Saunders, 2007, which is close to the unpublished manuscript). Pooley and 

Saunders seem to echo Earman’s interpretation of relationism that a world in which all 

cobalt nuclei decay in a lefthanded manner and another world in which they decay in a 

righthanded manner should be identified. Both worlds should be regarded as two 

equivalent solutions of a single theory of the weak interactions. As Earman would put it: 

both worlds are different absolutist representations of the same underlying relational 

model of reality. Pooley however disagrees with Earman’s (1989, p148) claim that the 

relationist lacks “the analytical resources” to formulate a law that can embrace both 

possible worlds. He claims that the relationist can formulate a parity violating law of 

nature, namely as follows: all cobalt nuclei decay through a decay mode with the same 

handedness
14

. This statement obviously violates parity, it encompasses both possible 

worlds and according to Pooley it does not refer to particular objects. However, it does 

not answer the challenge posed to the relationist. Van Cleve stated that the relationist 

should explain how a cobalt nucleus “knows” how to decay. Pooley says that the nucleus 

should just do as the others do. But how would that work? Do all nuclei look at the same 

‘orientation indicating sign’, whether that is provided by absolute space of something else? 

Or do they look at each other? But in this latter case, a nucleus still has to look at least at 

one other particular object, whereas a law should not refer to particular objects. 

Furthermore, the two nuclei might be separated by a spacelike interval (i.e. no 

communication is possible due to the finite speed of light). So far I have not been 

completely fair with Pooley, because he did recognise this last point as a possible 

                                                 
14

 Actually Pooley uses a toy model as example, but I have paraphrased his parity violating law to suit our 

example of cobalt-60 nuclei. 
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problem
15

. He admits that the parity violating law he proposes as solution to the 

relationist’s challenge is highly non-local. One would expect that Pooley then continues 

by arguing why this poses no serious threat to his solution. However, he simply states 

that “for the relationalist, being handed in the same way just is for two things to stand in 

certain spatio-temporal, and quite possibly spacelike, relations” (2002, p24) and 

continues instead by discussing Huggett’s (2000) version of absolutism which makes use 

of orientation fields. These fields can be either supposed to be real, physical fields, or a 

mathematical representation of an asymmetric structure of spacetime. After admitting 

that Huggett’s absolutism actually does provide a local solution, he argues that it 

nevertheless leads to the absurd metaphysical distinction between the theory in which 

cobalt decays are ‘congruent’ with the orientation field and the theory in which these 

decays are ‘incongruent’, whereas there is no observable distinction between these two 

theories whatsoever (unless one admits primitive identities, a topic which we shall shortly 

address). He therefore concludes that “the only way to avoid postulating such a 

distinction is to adopt the relationist’s account of parity violation, together with its brute, 

lawlike, non-localities” (Pooley, 2002, p.27). Although Pooley’s objections against 

Huggett’s absolutism might be valid, this fails to show that the problems of the relationist 

are solved. When Pooley states that the relationist can formulate a parity violating law by 

positing that all cobalt nuclei decay in the same way, he has to show how this can be 

done non-locally (i.e. every cobalt nucleus in the entire universe has to decay in the same 

left-handed fashion, even though it is impossible for several nuclei to exchange 

information due to the finite speed of light as dictated by the theory of special relativity), 

without referring to contingent particulars and without referring to an orientation 

provided by an orientation field or the structure of space time. Again, the relationist’s 

challenge remains. 

 Huggett (2000) discusses three other versions of relationism, by Mach (1893 

[1883]), Van Fraasen (1970) and Sklar (1974). Huggett provides a clear explanation of 

Machian relationism and shows that parity violation puts the Machian in a very grim 

situation, so I will not repeat this discussion but simply refer to Huggett’s paper. Van 

Fraasen’s relationist does admit that an absolute structure or orientation is needed to 

explain parity violation, but he denies that this structure is necessarily spacetime itself. 

Any adapted relative reference frame (Friedman, 1983, p.223-226) will do the job; that is, 

a global system of Cartesian space and time coordinates rigidly attached to any reference 

body. A dynamical theory is then considered a set of dynamical equations together with 

the specific relative reference frame in which they hold. Cobalt nuclei will then be able to 

use the orientation provided by the chosen reference frame to decay in a parity violating 

way. However, we see immediately what goes wrong. This is just a disguised reference to 

particulars. Attaching a mathematical coordinate frame to the reference body does not 

change the fact that Van Fraasen is using a contingent reference object when formulating 

a parity violating law. Furthermore, we can ask again how a cobalt nucleus could ‘know’ 

what the reference frame would be, if it were spacelike separated from the reference 

object; this version of relationism is confronted with the same non-locality issue as 

Pooley’s version.  Finally, Sklar’s relationist could opt for adding new spatiotemporal 

                                                 
15

 Actually, at the moment Pooley believes that the nonlocality issue for the relationalist disappears in the 

context of field theory (personal communication, 2011), but at the time of writing he has not yet explained 

why he believes this. 
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properties to the standard Leibniz relations which should provide the necessary absolute 

orientation to incorporate parity-violating laws of nature. Huggett suggests that, at least in 

one dimension, this can be done by considering distances no longer as scalars (i.e. 

quantities that are invariant under any coordinate transformation) but as pseudoscalars 

(i.e. scalars that gain an additional relative minus sign under the specific coordinate 

transformation of parity). 

  
[B]etween any two bodies is defined the directed distance, ±|x1-x2|, the sign 

depending on which particle is relatively 'to the right' of the other. We shall say that 

±|x1-x2| is the distance 'from' x1 'to' x2, and is positive if x2 lies in the direction of 

the arrow of space from x1. Whether this approach can be extended to higher 

dimensions or the weak interaction we will leave as an open question, having no 

suggestions either way (Huggett, 2000, p. 22). 

 

This final comment makes it difficult to judge the merit of this approach. Nevertheless, 

Huggett himself has noted earlier that any extension of such an approach is not well 

defined until an ‘arrow of space’, that is an absolute orientation, is given. An explanation 

of this absolute orientation is exactly what we are looking for, whereas the bestowal of a 

minus sign upon one of the two directed distances presupposes the existence of an 

absolute orientation.  

 Thus, although I do not presume to claim that the above mentioned list of 

relationist’s defences is exhaustive, it seems that the relationist has not yet found a 

satisfactory way to cope with the left-right asymmetry of the weak law of nature. Instead 

of simply concluding that the relationist is defeated, I will use the knowledge gained in 

this and the previous chapter to return once more to the relationist’s challenge and to 

make as precise as possible what the task for the relationist is. When taking a closer look 

at the challenge, actually two distinct problems can be identified. This may be seen more 

easily by reformulating the challenge as follows: ‘The relationist has to provide a 

common cause for all cobalt decays’ (Romeijn, 2011). When ‘common’ is emphasized, 

the main issue seems to be 1) consistency, whereas an emphasis on ‘cause’ gives a 

problem of 2) causation. My use of metaphors in which mother nature raises her son 

cobalt so he ‘knows’ how to behave/decay, and my discussion of Pooley’s and Van 

Fraasen’s relationism might have wrongly suggested that this second problem is mainly a 

problem of signalling or non-locality. I have used these metaphors in order to make it 

easier initially to understand intuitively the challenge of parity violation, but now we 

must realise that cobalt nuclei of course do not have a consciousness nor do they ‘talk’ to 

each other in order to communicate the correct decay orientation. A relationist who 

nevertheless maintains that all cobalt nuclei decay through the same orientation through 

some kind of comparison with the first cobalt decay will indeed face the problem that 

such comparison will be impossible for some nuclei due to the limited speed of (light) 

signals. We have already concluded however that such an explanation is not viable 

anyway because a law that refers to contingent particulars is not a law. What is rather 

meant by the second issue is that the relationist has to provide an effective cause for 

cobalt decay. What causes cobalt to decay if it is not information from other points in 

space nor an absolute entity at every point in space? Summarising, the relationist has to 

explain what causes cobalt decay and furthermore what ensures that all decays exhibit the 

same handedness. Romeijn (2011) disagrees that the relationist has to provide an 
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effective cause. He suggests that the relationist’s task is to come up with a structure, 

whether this is for instance an orientation field, the complete physical setting or 

something else entirely, which emulates absolute space and forms a constitutive cause for 

the consistency of the handedness of cobalt decay. So, according to Romeijn only 

problem 1, consistency, is a real problem and any global structure that solves this 

problem will automatically remove the need for signalling or effective causation. But 

what is a constitutive cause? Is it some kind of passive causation, and if so what does that 

mean? Furthermore, what kind of structure could solve the relationist’s problems? Does it 

have an ontological status and if so, in what way does it differ from absolute space? Or 

are we looking for a merely mathematical structure? In that case it would seem only to 

provide a way of describing parity violation laws rather than explaininig how they are 

possible. How could a cobalt nucleus ‘use’ such a structure that is merely mathematical? 

Summarising, the task for the relationist is as follows. The relationist has to come up with 

a global structure that explains, and not merely describes, the consistent handedness of all 

cobalt decays, without refering to particulars or ‘communication’ between nuclei. She has 

to explain the connection between this structure and cobalt nuclei; how exactly does this 

structure cause cobalt to decay in one way rather than the other? Is it an effective or a 

constitutive cause and what does that mean? She furthermore needs to discuss the 

ontological and metaphysical commitments and explain how this structure differs from 

absolute space. A daunting task indeed! However, before concluding that it is therefore 

much easier and more plausible to convert to absolutism, let us discuss one more time 

whether the absolutist can really cope with parity violation and, if so, at what cost.  

 

Is absolutism really so safe from the challenge by parity violation? 

The absolutist explains the handedness of cobalt decay by virtue of its relations to 

absolute space. But one can then ask, as for instance Frederick (1991) does, ‘What 

accounts for the handedness of absolute space?’. Hoefer (2000) argues that this question 

can be answered, but only if the absolutist accepts primitive identities. Ascription of 

primitive identities to points in space(time) means that we can give every individual point 

of space a name, which can be identified across different possible worlds, that is across 

counterfactual situations. Hoefer explains this by means of the thought experiment by 

Leibniz in chapter 2 of this thesis. Imagine that God had shifted the world a certain 

distance with respect to its actual position. According to Leibniz’s relationist, these two 

possible states, the shifted world and the actual world, should be identified. However, if 

one is an absolutist believing in primitive identities, these two situations differ. If we call 

the space(time) point that coincides with the center of our earth in the actual world 

P(eter), this point P(eter) will not coincide with the center of the earth in the shifted 

situation (see figure 4). If the absolutist now takes four suitable primitive points in 

space(time), these can be used to define an origin and an oriented coordinate frame. This 

coordinate frame then seems sufficient to confer a left-handedness on the decay of cobalt 

and therefore enables the absolutist to cope with the parity violating weak interactions. 

Nevertheless, Hoefer and many other philosophers consider the metaphysical price, 

accepting primitive identities, a too high price to pay for the absolutist’s solution. 

Although I do not think this price is too high, we do not need to pay it. Indeed, if one 

wishes to confer on a single cobalt decay a determinate lefthandedness, then one has to 

accept primitive identities in order to give a determinate handedness to space (in virtue of 
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which the cobalt decay then receives its own handedness). However, parity violation does 

not require a conception of space that confers a determinate left-handedness on all cobalt 

decays, it only requires a conception of space that confers the same determinate 

handedness to all cobalt decays. So, if an absolutist is willing to give up the need to 

confer a determinate left-handedness on a single cobalt decay in otherwise empty space, 

then he also does not need primitive identities.  

 

 

 

 

 

 

 

 

 

 

 
             (a)      (b)  

 
Figure 4 (Hoefer, 2000).  

(a) Our actual universe where the spacetime point that coincides with the center of the earth is named 

P(eter) and (b) the shifted universe where P(eter) no longer coincides with the center of the Earth.  

 

 The relationist could argue that the absolutist still has not given a thorough 

explanation of the manner in which absolute space can cope with parity violation. What 

does it mean that absolute space, with or without primitive identites, confers a 

handedness on cobalt decay? Let us go through the absolutists explanation of parity 

violation in detail one final time. Imagine a cobalt decay which is described by an 

ordered set of three vectors. If vector 1 points in the direction of Anthony and vector 2 in 

the direction of Ben (see figure 5) then, if one believes in primitive identities, vector 3 

has to point in the direction of Céline rather than in the direction of Dorian, in order to 

make the cobalt decay left-handed as dictated by the law of the weak interactions. This is 

where the first problem for the absolutist arises. He has described the left-handedness of 

such a decay, but he has not explained it. What is the connection between the decay and 

absolute space? The cobalt nucleus cannot read the labels ‘Céline’ and ‘Dorian’. What is 

the effective cause that ‘pushes’ the cobalt nucleus to decay through a left-handed 

orientation and not through a right-handed orientation? Even if the absolutist can answer 

this question, he is not there yet. Imagine a second cobalt decay at another point in space, 

represented by the ordered set of vectors 1’, 2’ and 3’. If vector 1’ points in the direction 

of Edith and vector 2’ in the direction of Freddy, then, in order for the second decay to be 

also left-handed (or, if the absolutist does not accept primitive identities, to be handed in 

the same way as the first cobalt decay), vector 3’ has to point in the direction of Gina 

rather than Harry. Here the second problem arises. We learned from the first nucleus that 

the correct way to decay was in the direction of Céline. However, that is of no use for the 

second decay. There is no choice between Céline and Dorian, but rather between Gina 

and Harry. What is the connection between Céline and Gina? This second problem might 

be solved if one accepts not only primitive identities but also primitive orientations; that 
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is, we can give every point of space an orientation (i.e. at each point we can attach an 

oriented reference frame), which can be identified across different possible worlds, that is 

across counterfactual situations. However, as Hoefer would probably agree with me, it is 

clear that the metaphysical cost of accepting primitive orientations in one’s ontology is 

too high. Thus, the absolutist is not completely of the hook yet; she has still got two 

questions to answer. It should be noted however that the task for the relationist is much 

larger and more difficult. Furthermore, the relationist will, if she can ever come up with a 

suitable structure, probably also have to answer the two questions she just posed to the 

absolutist.  

 

 
Figure 5. Two cobalt decays, represented by two sets of three ordered vectors,  

at different points in absolute space. 

 

Further input from the physicist 

In this thesis we philosophized about the consequences of parity violation, input given by 

the physicist, for the philosophical debate about the nature of space. Might the physicist 

have anything more to add? He might. Just as all physicists once believed that our 

universe is symmetric under parity transformations (a discrete coordinate transformation), 

many physicists believe in the even more fundamental Lorentz invariance (a continuous 

coordinate transformation) of our universe. That is, they believe that all laws of nature are 

invariant under Lorentz transformations (translations, rotations and boosts), one of the 

postulates of Einstein’s relativity theory. However, in the past decades some physicists 

have started wondering whether this is still true at extremely high energies. Although it 

seemed initially that confirmation of these suspicions was far beyond experimental reach, 

it seems now that within a few years we might be able to perform experiments that are 

powerful enough to measure some effects of Lorentz invariance violation (Coleman & 

Glashow, 1999; Bolokhov & Pospelov, 2008; Liberati & Maccione, 2009). It will 

definitely be interesting to also investigate this input by the physicist, to see if it either 

provides an even stronger challenge for the relationist, or perhaps provides the orientation 

the relationist has been looking for. 

 

 3’ 
2’ 

1’ 

 3 
2

1

Céline 

Anthony 

Ben 

Dorian 

Gina 

Edith 

Freddy 

Harry 



 25 

6. Conclusion 
 

After an historic introduction on the absolutism-relationism debate between Clarke and 

Leibniz we have discussed Kant’s attempt to justify Clarke’s conception of space as an 

absolute entity using incongruent counterparts. Kant’s thought experiment of the lonely 

hand in an otherwise empty universe seems at first to favor the absolutist position, due to 

the strong intuition that the lone hand must have a determinate handedness. However, a 

closer inspection revealed that this intuitition is not correct if one holds a relational view 

about space. On the other hand, the physicist’s principle of parity violation in the weak 

interactions, nature’s lawlike distinction between left and right, does turn out to be a 

strong argument against relationism, if one assumes that there is an actual difference 

between left-handed and right-handed weak decays (A1) and that the weak force is a 

fundamental force (A4). Parity violation should not be possible in a relational world and 

the relationist therefore has difficulty formulating a parity-violating law using only 

relational terms and no absolute orientation. So far the relationist has found no 

convincing way to cope with the challenge of parity violation, since proposed solutions 

either turn out to be versions of internalism, to refer to contingent particulars, to suffer 

from nonlocality issues or to refer implicitly to an absolutist orientation. If the relationist 

wants to provide a convincing solution, she has to come up with a global structure that 

explains, and not merely describes, the consistent handedness of all cobalt decays,without 

referring to particulars or ‘communication’ between nuclei. She has to explain the 

connection between this structure and cobalt nuclei; how exactly does this structure cause 

cobalt to decay in one way rather than the other? Is it an effective or a constitutive cause 

and what does that mean? She furthermore needs to discuss the ontological and 

metaphysical commitments and explain how this structure differs from absolute space. 

Although this task seems very difficult, victory does not automatically go to the absolutist. 

The absolutist has to admit primitive identities into her ontology if she wants to maintain 

that a lone cobalt decay can have a determinate handedness, which is too high a 

metaphysical cost according to some. However, even an absolutist who is willing to give 

up the determinate handedness of a lone cobalt decay still faces some problems. Her 

conception of space as an absolute entity does enable a description of parity violation, but 

does not give an explanation, because it is unclear what the connection is between 

absolute space and the cobalt nucleus, i.e. how does absolute space cause cobalt to decay 

in a lefthanded fashion? Although the relationist situation is clearly more grim than that 

of the absolutist, we do not have a definitive winner of the absolutism-relationism debate 

yet. It might prove fruitful to confront other possible conceptions of space, such as holism, 

internalism or Kant’s later views of space as either intuitive or mind-dependent, with 

parity violation, which has not been done in this thesis, in order to see if they can cope 

with parity violation in a better way. It may further be interesting to investigate the 

consequences of the possible violation of Lorentz invariance for the absolutism-

relationism debate. 
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