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Abstract

This paper attempts to build a bridge between the interpretation of quantum theory and the
philosophy of mind. In contrast to other such attempts, the bridge which this paper suggests does
not consist in extending features of quantum theory to the philosophy of mind. The argument of
this paper is that the discussion about a revision of the Cartesian tradition in current philosophy
of mind is relevant to the interpretation of quantum theory: taking this discussion into account
sharpens up the task for the interpretation of quantum physics as far as the scope of what is
known as quantum holism is concerned. In particular, considering this discussion makes out a
strong case against the interpretation that considers quantum holism to be universal in the
physical realm.

l: I ntroduction

There are a number of suggestions for a connection between on the one hand the
interpretation of quantum theory and on the other hand the enquiry into the nature of
consciousness and the philosophy of mind. Some scientists, notably Penrose (1994), chapters
7-8, propose that quantum theory is important to brain research. Furthermore, since the
advent of quantum theory, the process of quantum state reduction, which is presumed
indeterministic, has been employed for a solution to the problem how free will can have
physical effects (the most elaborate proposal in this respect is Eccles (1994, chapter 9)). This
paper also seeks to build a bridge between the interpretation of quantum theory and the
philosophy of mind. However, the bridge which this paper suggests does not consist in
extending features of quantum theory to the philosophy of mind. The thesis of this paper is
that the discussion about a revision of the Cartesian tradition in today’ s philosophy of mind
along the lines of direct realism and externalism is pertinent to the interpretation of quantum
physics when it comes to the question of the extension of what is known as quantum holism.
The scope of quantum theory including the superposition principle and the Schrodinger
dynamics is a subject of much debate: Do the features which are peculiar to quantum theory
concern only more or less the microphysical realm, i.e., the realm of atoms and their
constituents? Or do these features extend to macroscopic systems and common sense objects,
such as measuring instruments, trees, and cats, so that they concern the whole physical realm?
| show that if one endorses the latter position, one is committed to certain consequences in the
philosophy of mind. | relate these consequences to the discussion on Cartesianism and its
revision in today’s philosophy of mind. | argue the following: (a) Taking this discussion into

1 For helpful comments on an earlier version of this paper | am grateful to Matthew Donald, Peter
McLaughlin and three anonymous referees for JCS.



account sharpens up the task for the interpretation of quantum physics. (b) The Anti-Cartesian
developments in today’s philosophy of mind make out a strong case against conceiving
guantum holism as touching the whole physical realm. A further result of my argument is that
the attempt to achieve, on the basis of quantum holism, one comprehensive holism, [24]
which leads to a revision of the Cartesian tradition in both philosophy of physics and
philosophy of mind, is doomed to failure from the start.

The moral of this paper is a plea for caution. In order to be able to keep an open mind on
the recent developments in the philosophy of mind, we should regard quantum holism as
being limited to more or less the microphysical level of nature. To start with, | briefly sketch
out quantum holism (section I1) and go into the measurement problem (section 111). | then
confront the two principal options which we have as regards the scope of quantum holism
with the revision of the Cartesian tradition in today’s philosophy of mind (section 1V).
Finally, | propose some conclusions (section V).

I: What Is Quantum Holism?

Quantum physics is widely seen as exhibiting some sort of holism. There are a number of
suggestions on what this holism means in philosophical terms (Teller ,1986; Howard, 1989;
Healey, 1991). Why do people speak of holism with respect to quantum physics? The states
of two or more quantum systems can be in superposition with each other. Consider the
simplest example (Bohm, 1951, pp. 611-22). Spin is a physical property which is treated only
in quantum theory. There are systems of spin 1/2 such as electrons and neutrons. In this case,
the spin in any of the three orthogonal spatial directions can take only two definite numerical
values. Call these values ‘spin up’ and ‘spin down’. Imagine that two systems of spin 1/2 are
emitted together from a source. After the emission, their interaction ends, because they fly
apart in opposite directions. Nonetheless, however far apart in space these two systems are
removed, the spin state of the whole, i.e., the joint spin state of these two systems taken
together, is a superposition of the first system having spin up and the second system having
spin down with the first system having spin down and the second system having spin up in
any direction. This state is known as the singlet state.

The point is that neither of the two systemsisin a state of either spin up or spin down in
any direction. Consequently, neither system has a definite numerical value of any local spin
observable. A local observable is an observable that relates only to one of the two systems.
Spin in z-direction of the one system and spin in z-direction of the other system are examples
of local observables. Only the whole, which consists of these two systems, has a definite
numerical value of a global spin observable, namely the total spin. A global observableis an
observable that relates to the whole.

Assume that we measure the spin of one of two such systems in an arbitrary direction.
Given the direction measured and the outcome of this measurement, the probability for the
outcome of a spin measurement on the other system is changed (unless the spin is measured
on both systems in orthogonal directions). As regards a spin measurement on the other system
in the same direction, it is even possible to predict the outcome with certainty, i.e., either *spin
up’ or ‘spin down’ has probability one. These correlations are well confirmed by
experiments—even by experiments which carry out measurements on two such systems at a
space-like distance. (The first such experiment is Aspect et al., 1982). The famous theorem of



Bell (1964) says, to put it in a nutshell, that the emission of these two systems from the source
cannot be a common cause that screens the one measurement outcome off from the other
measurement outcome.

[25] Following Schrodinger (1935a), p. 555, cases such as the singlet state are known as
entanglement. In the case of entanglement, the states of two or more systems are entangled in
such away that only the whole, i.e., these systems taken together, isin what is known as a
pure state. In the example mentioned, only the whole has a definite numerical value of a spin
observable, namely the total spin; but neither of the two systemsisin a state in which it has a
definite numerical value of a spin observable in any direction. Nonetheless, it is possible to
give a description of each of these systems in the formalism of quantum theory. Thisis a
description in terms of a so-called mixed state in the sense of what is known as an improper
mixture (d Espagnat, 1971, chapter 6.3). The term ‘improper mixture’ is misleading: an
improper mixture is not a mixture at al. ‘Improper mixture' is the name of a description that
in the case of entanglement of the states of two or more systems contains all the information
that is available about each of these systems considered independently of the other systems.

In the example of the singlet state above mentioned, the description in terms of an improper
mixture contains the probability distributions for a measurement of all the local spin
observables of each of the two systems. But this description ignores the correlations between
the possible values of these observables which can be acquired in measurement. It does not
include the information that if the one system acquires the value spin up in a certain direction,
the value of the spin which the other system acquires in the same direction is spin down. This
description always indicates probability 0.5 for spin up and probability 0.5 for spin down in
any direction for each of the systems as the outcome of a measurement, independently of
whether or not a measurement on the other system has been carried out. The description in
terms of amixed state isidentical for the two systems.

Consequently, in the case of entanglement, the description which relates to each of the
systems in question does not completely determine the local observables of this system; for
this description does not contain the change in the probability distributions of local
observables of this system consequent upon a measurement of another system to which
entanglement extends. Furthermore, this description does not determine the state of the whole,
i.e., the state of these systems taken together. It is therefore possible that two systems can be
described in terms of the same mixed states as in the mentioned case without being in the
singlet state. Hence, in the case of entanglement, it is only the description of the whole in
terms of a pure state, such as the singlet state, which completely determines the local
properties of the parts and their relations (to the extent that these properties and relations are
determined at al in quantum physics). Therefore, quantum physics exhibits a substantial
holism.

Cases such as the singlet state are not at all exceptional. A conceptually similar example
can be built up with two systems whose states are entangled with respect to position and
momentum (Einstein, Podolsky and Rosen, 1935). Neither system has a definite numerical
value of position or momentum. But the two systems taken together have a definite numerical
value of the global observables relative distance and total momentum. If position or
momentum of both systems are measured, the measurement outcomes are correlated. These
correlations are contained solely in the description of the whole. What is more, whenever we



consider a quantum whole which has two or more quantum systems as proper parts, quantum

theory tells us that, apart from very exceptional cases, the states of these systems are

entangled (see, for instance, Scheibe, 1991, p. 228).

[26] All the positions which | shall treat in this paper share two commitments in the
interpretation of quantum theory: (a) Their considerable differences notwithstanding, they all
endorse an interpretation which isrealistic in that it takes quantum theory to tell us something
about nature. (b) They all reject attempts to align quantum physics with classical physics by
means of hidden variables. If we adopt a realistic approach towards quantum theory and do
not assume hidden variables, we are committed to regarding quantum entanglement as an
objective feature of nature. As the consideration in the last paragraph shows, we are thus
committed to the conclusion that entanglement is ubiquitous at the level of quantum systems.

Taking this conclusion into account, quantum theory demands a revision of central features
of the philosophy of classical physics. These features can be traced back to a programme in
the philosophy of physics which originates in the second book of Descartes' Principles of
Philosophy (1644). | shall therefore refer to these features as the Cartesian tradition in the
philosophy of nature. This tradition is not limited to Descartes’ physics. It includes the whole
of classical particle physics as well as classical field theories including special and general
relativity. The revision of this whole tradition which quantum theory calls for concerns
mainly the following three points:

» Localization: In classical particle as well as field theories, all instantiations of physical
properties can be traced back to property instantiations that are localized at space-time
points. Quantum systems and their properties, by contrast, are usually not localized at a
point or an arbitrarily small region in space or space-time.

» Separability: Classical physics satisfies what is known as the principle of separability (see
Howard, 1989). We can attribute a state to each physical system, and this state completely
determines the local properties of this system. Furthermore, the joint state of two or more
systems is determined by the states which are attributed to each of these systems. Einstein
(1948), p. 321, maintains that classical field theories including general relativity
accomplish the principle of separability. Quantum entanglement, by contrast, implies a
reversal of the principle of separability. The joint state of two or more systems is not
determined by the states which can be attributed to each of the systemsin question. On the
contrary, it isonly the joint state of two or more systems which completely determines the
local properties of each of these systems and their correlations (to the extent that these are
determined at al).

* Individuality: Even if we construe classical physicsin such away that space-time points
with field properties instead of particles are the ultimate physical systems, we conceive
particulars that are distinct individuals. However, quantum systems are not distinct
individuals. This is a consequence of guantum entanglement. It is possible to regard
guantum systems as individuals; but if the states of two or more quantum systems of the
same kind are entangled, there are no properties which introduce a distinction between
these systems (French and Redhead, 1988). Consequent upon quantum holism we
therefore have to give up the assumption that the ultimate physical systems are distinct
individuals. (I elaborate on these pointsin Esfeld, 1999).



[11:  The Scope of Quantum Holism and the M easur ement Problem

[27] It islargely uncontroversial that quantum theory calls for arevision of our view of nature
along the lines of the three mentioned points. The question is: Does this revision concern only
our conception of more or less the microphysical realm, i.e., the realm of atoms and their
constituents? Or do we have to revise our conception of all physical systems including
macroscopic systems such as measuring devices and common sense objects along the
sketched lines?

The proposal that even macroscopic systems are in fact subject to entanglement may seem
odd. However, this proposal cannot be dismissed out of hand. The reason is the measurement
problem: there is no obvious limit to the domain of applicability of the formalism of quantum
theory including the superposition principle and the Schrodinger dynamics, which leads to
ever more entanglement. The famous examples of von Neumann's chain (1932, chapter VI.1)
and Schrodinger’s cat (1935b, p. 812) make this clear in a drastic way. In these examples,
entanglement propagates from a guantum system to macroscopic devices and finally to the
body of an observer or a cat, leaving the cat in a state of being neither alive nor dead. The
measurement problem can be conceived as the question how to adapt the following two
claims so that they fit together: (a) A measurement yields one definite numerical value as
outcome. (b) Applying the formalism of quantum theory including the Schrodinger dynamics
to a measurement situation leads to a description according to which the states of all the
systems involved are entangled with one another. (For the state of current research concerning
the measurement problem, see Busch et al., 1996 and Mittel staedt, 1998).

Since the days of von Neumann’s and Schrédinger’s formulation of the measurement
problem there has been considerable progress in the physics and mathematics of quantum
theory, notably the development of decoherence theories. (For an overview and assessment of
these theories, see Giulini et al., 1996). Decoherence theories show the following: athough
only the whole of quantum system, environment, and measuring instrument is in a pure state,
each of the parts of this whole can be described in terms of an improper mixture. The point is
that this whole rapidly develops in such a way that it cannot operationally be distinguished
from a proper mixture. A proper mixture is an ensemble of systems which are in a pure state
each, whereby the observer is ignorant of the pure state in which each system is. However,
since decoherence leads to an improper mixture that is operationally like a proper mixture —
but, ontologically speaking, is not a proper mixture — the decoherence theories which we have
at our disposal leave the decisive question open: Shall we adopt an ontology that regards
guantum holism as universal in the physical realm and welcome decoherence theories as a
means to explain how it comes about that the world appears classically to an observer? Or
shall we go beyond the scope of decoherence theories and assume a dynamics which is able to
dissolve superposed states and entanglement in order to account for the existence of a
classical level of the world? The options which we have as regards the measurement problem
therefore more or less still boil down to two principal options:

(1) One can maintain that entanglement does not propagate to higher levels of macroscopic
systems. | refer to this position as the option for limited quantum holism, because this position
regards quantum holism as being limited to more or less the microphysical level. The most
prominent strategy to work this position out is to admit [28] events of state reduction which
reduce entangled states to a pure state of each of the systems involved. If we endorse this



position, we are free to consider the ontology of quantum physics to be compatible with the

ontological commitments of our other scientific theories of chemistry, biology, physiology,

etc. aswell as common sense. If there are events of state reduction, nothing hinders that these
theories including common sense describe the way in which macroscopic systems exist.

Since decoherence is not sufficient to explain events of state reduction, it is reasonable to
envisage a modification of the Schrédinger dynamics if one endorses this option. The aim of
such a modification is to achieve a general dynamics which includes the Schrodinger
dynamics as well as a dynamics for state reductions. There are two main types of proposals
for achange to the Schrodinger dynamicsin order to account for events of state reduction:

» Thefirst type of such proposals remains within the scope of current quantum theory. The
most elaborate proposal of this type goes back to Ghiradi, Rimini and Weber (1986).
Among the problems which this proposal faces are the questions whether it pays tribute to
the conservation of energy and whether it admits of arelativistic generalization (but see
Ghiradi et al., 1991).

» The other type of such proposals envisages going beyond the scope of current quantum
theory. The central ideais that as soon as gravitation becomes relevant, a state reduction
occurs due to gravitation. Penrose (1994), chapter 6, 88 10-12, is the most prominent
advocate of this approach. However, this approach is still in itsinfancy.

Because we do not have a fully convincing account of a dynamics for state reductions at our

disposdl, it is as yet a matter of philosophical argument whether it is plausible to acknowledge

adissolution of entanglement at all.

(2) One can bite the bullet of Schrodinger’s cat and von Neumann's chain and conceive
guantum holism in such away that it extendsto all physical systems. | refer to this position as
the option for universal quantum holism: quantum theory including the superposition
principle and the Schrédinger dynamics (or arelativistic generalization of this dynamics) has
universal application in the physical realm. The physical world is a huge quantum system
whose internal structure consists in ubiquitous entanglement. The claim thus is that biological
systems, macroscopic instruments, and common-sense objects (such as trees, tables, and cats),
have in fact states that are entangled with the states of many other systems. This claim has the
following implication: theories of higher level systems, such as theories of chemistry,
biology, physiology, etc., as well as common sense do not describe things as they are
objectively, since nothing like entanglement is acknowledged in these theories.

The point is not simply that, according to the option for universal quantum holism,
macroscopic systems admit of much more states than those states which are taken into
account by common sense or any theory of chemistry, biology, physiology, etc. The point is
that, according to universal quantum holism, macroscopic systems almost always objectively
are in states like Schrédinger’ s cat, which are nothing like the states that common sense and
our scientific theories of macroscopic systems ascribe to them. These theories and common
sense contain an ontological commitment which says that these systems always have definite
numerical values for all their properties (even if many of our common-sense predicates in
particular are vague). [29] By contrast, if one regards quantum holism as universal, one is
committed to an ontology according to which the systems in question cannot have a definite
numerical value for all their properties at once and usually do not even have a definite
numerical value for a significant sample of them (since the only state description that applies



to them is a description in terms of an improper mixture). If one subscribes to universal

guantum holism, one can take the higher level theories including common sense as correctly

describing the way in which macroscopic systems appear to observers. But the point is. one
cannot both endorse the option for universal quantum holism and accept the ontological
commitments of higher level theories including common sense.

Given this consequence of the option for universal quantum holism, the task is to square the
ensuing view of physical reality with our experience of a level of the world that can be
described in terms of classical physics and common sense. That is why the option for
universal quantum holism calls the philosophy of mind into play. Two main strategies to meet
this task can be distinguished in the literature:

» Abstraction from entanglement by the observer: In making perceptual experiences, the
observer abstracts from entanglement which is objectively there. As a result of this
abstraction, the world appears to the observer as described by common sense and classical
physics. According to one version of this option, only a subset of properties (observables)
of physical systems is accessible to the observer. This limited accessibility is the reason
that physical systems appear to the observer as described by common sense and classical
physics (see, for instance, Landsman, 1995). According to another version of this option,
the observer cannot but introduce a cut between herself and the objects of her experience.
By means of this cut, she puts aside entanglement that is objectively there. As aresult of
such a cut, physical objects appear to the observer as described by common sense and
classical physics (seein particular Primas, 1993).

* Many minds of the observer: Entanglement touches in a sense even the mind of the
observer. In fact, each observer has many or even infinitely many minds in the sense of
many incompatible, but non-interfering experiences at once. Each term in a superposition
is correlated with at least one mind of the observer. In a measurement which has several
possible outcomes, for instance, all the possible outcomes objectively remain in
superposition; but each of these outcomes is experienced by at least one mind of the
observer. Thus, as far as each mind or experience of an observer is concerned, the world
appears classical. The main proponents of this approach are Albert and Loewer (1988),
Lockwood (1989), chapters 12—13, and (1996) as well as Donald (1997).

The many minds interpretation proposes an astonishing consequence for the philosophy of
mind to say the least: we are expected to admit many minds of each person solely on the basis
of arguments from the formalism of quantum physics. However, | do not intend to focus on
thisthesis, because it is peculiar to the many minds interpretation. Instead, | shall focus on the
implications for the philosophy of mind which are common to all those interpretations that
commit themselves to universal quantum holism.

Note that in all these approaches the observer has to be aliteral observer, i.e., a being who
has perceptual beliefs about her environment. As long as quantum holism [30] is taken to be
universal, the observer cannot be replaced with a machine that simply processes information.
Such a machine cannot be a classical system, unless one introduces a level of systems which
are not affected by entanglement. The state of such a machine is objectively entangled with
the states of many other systems. Whatever information processing such a machine does, this
simply leads to further entanglement. Therefore, aclassical level of the world can only be the
way in which the world appears to aliteral observer.



IV:  Universal Quantum Holism and Cartesian Epistemology

When a question arises in the interpretation of a physical theory which cannot be settled by
referring to the state of the art of physics, it is reasonable to take broader philosophical
considerations into account. In particular, as regards the option for universal quantum holism,
if a physical theory is construed in such a way that it has direct implications for the
philosophy of mind, it is not only appropriate from a methodological point of view, but even a
methodological requirement to judge these implications in the light of arguments that
originate in the philosophy of mind. Therefore, | intend to examine in this section the
connection between the option for universal quantum holism and the philosophy of mind.
There is a discussion in today’s philosophy of mind which centres on Cartesian
epistemology and its revision. We have to go into this discussion in order to evaluate the
implications which the option for universal quantum holism has for the philosophy of mind.
The point of this discussion is not Descartes ontological dualism of corporeal and mental
substance. The point is an epistemology that dominates modern thought from Descartes on
down to logical positivism. The central feature of this epistemology can be described as the
thesis of epistemic self-sufficiency of intentional states. Intentional states are states such as
perceiving that something is the case, believing that something is the case, willing that
something becomes the case, etc. These states have a content. Intentional states are
epistemically self-sufficient if and only if their content is independent of the world in the
following sense: the content of our intentional states could be the same if the physical world
were totally different from the way it actually is or even if there were no physical world at all.

Epistemic self-sufficiency of intentional states thus says that the content of our intentional

states is self-contained. We can distinguish two theses within this position:

* Representationalism: the content of intentional states consists in mental representations
(such as ideas in Descartes and Locke, or sense data in some positivists). A person has
epistemic access to the world only by means of mental representations. Mental
representations hence act as an epistemic intermediary between the intentional states of a
person and the world. Some advocates of representationalism go as far as saying that
mental representations are themselves the immediate object of our thinking including our
perceiving. Thus, if a person claimsto see atree, what she is directly aware of isin fact a
mental representation of atree; seeing atree is to be explained as inferring on the basis of
being aware of arepresentation of atree that there is atree in the physical environment. It
isimmaterial to the issue of representationalism whether representations are conceived as
irreducibly mental entities or whether they are taken to be identical with
neurophysiological entities.

* [31] Internalism: the individuation of intentional states and thus their identity depends
only on factors that are immanent to the person which has these states. One possibility is
to say that each intentional state has its content intrinsically, that is, independent of the
other intentional states of the person in question. Another possibility is to say that the
content of each intentional state depends on its relations to other intentional states of the
person in question.

One can regard these features of the Cartesian tradition in epistemology as being connected

with the above-mentioned features of the Cartesian tradition in the philosophy of nature in the

following way: the former features can be seen as an attempt to develop a psychology which



follows the pattern of explanation in the natural sciences as conceived on the basis of classical

physics (compare McDowell, 1986, pp. 152-55).

Anti-Cartesianism or the revision of Cartesianism in today’s philosophy of mind consistsin
replacing these two theses with direct realism and externalism. Direct realismis the following
claim: causal intermediaries between things in the world and perceptual beliefs
notwithstanding, there are no mental representations which act as an epistemic intermediary
between our perceptual beliefs and things in the world. When it comes to our epistemic access
to the world, we are directly aware of things and events in the physical world. We thus
directly perceive physical things such as trees. This direct realism accords with common
sense realism. McDowell (1994), in particular lecture 1, is a prominent advocate of direct
realism. Externalismis the following thesis: it is necessary to be embedded in a physical and a
socia environment for having intentional states. The individuation of intentional states and
their identity depends on the qualitative character of the physical environment in which the
subject of these states lives. The content of our intentional states thusis not self-contained.

A broad and differentiated debate about externalism with respect to the physical
environment developed in the last two decades (for a helpful introduction, see McCulloch,
1995). Two main types of claims can be distinguished:

a) Sngular beliefs: Having singular beliefs about particular things in the world depends on
the existence of these things. For instance, one can be in the state of believing that thereis
afat man over there only if there actually is a man over there (see, e.g., Evans, 1982, in
particular chapters 6 and 9).

b) General beliefs: The content of general beliefs and general concepts depends on the
physical constitution of the things referred to. The main argument goes back to a famous
thought experiment of Hilary Putnam (1975): independently of whether or not someone
knows that water is H,O, it is part of the content of her beliefs about water that water is
H,0O. On the imaginary twin earth, there is a stuff that is indistinguishable from water on
the surface, but XYZ. The content of all beliefs about that stuff is different from the
content of all beliefs about water.

This revision of Cartesianism along the lines of direct realism and externalism is sometimes

linked with a holism. Such a link is particularly evident in the work of Davidson (e.g.

Davidson, 1995). However, | cannot examine here whether what is meant by holism in the

philosophy of mind and what is known as holism in quantum physics has a common

conceptual content (but see Esfeld, 1998).

These developments in contemporary philosophy of mind are as yet not taken into account
when claims about the observer and her mind or consciousness are made in [32] the
interpretation of quantum theory. To my knowledge, the only exception is Lockwood (1989),
who argues against central features of the current, Anti-Cartesian stream in epistemology (in
particular chapters 9 and 16). However, these developments in today’ s philosophy of mind are
pertinent to the interpretation of quantum theory as | shall argue now.

What is the consequence of the option for universal quantum holism as regards our
epistemic access to the world? Albert and Loewer (1988), in their many minds interpretation,
concede the following consequence: amost all our beliefs about perceptible objects are false
(p. 209; see also Albert (1992), pp. 127, 132-33). The option for universal quantum holism
has this consequence, because it implies that things do not objectively have the definite



properties which we ascribe to them in our perceptual beliefs; their objective states are
nothing like the manner in which we conceive them in our perceptual beliefs. Despite this
consequence, some philosophers who subscribe to universal quantum holism accommodate
externalism. Thus, Lockwood (1989) endorses externalism with respect to singular perceptual
beliefs as well as general beliefs (pp. 14445, 310-11). Albert and L oewer (1988) can be seen
as intending to make room for externalism: they leave open whether intentional states are
correlated merely with states of the brain or with states of the brain plus the environment (pp.
206, 211); the possibility of externalism as a result of this move is hinted at in Butterfield
(1995), p. 146.

However, one may wonder whether externalism really fits into a philosophy that takes
guantum holism to be universal in the physical realm. What about externalism with respect to
singular beliefs? Is the man over there fat? My belief that the man over there is fat is false
anyway, because, in fact, the man isin a superposition of, say, being fat and being thin. What
is more, his position is not limited to the position indicated by ‘over there’, say, a position in
the doorway; rather it is a superposition of being over there in the doorway with, e.g., being in
the cellar and many other positions that moreover involve the states of other things including
other men. Accordingly, in the region indicated by ‘over there', there is not one man; instead,
a superposition of many things that include, among others, several men extends to this region.
Given that as a consequence of a view which considers quantum holism to be universal every
object — including common-sense objects — has a state which is entangled with the states of
many other objects, what can it mean to say that having a singular belief depends on the
existence of the object referred to?

One can of course say that for every singular belief of an observer there is a decomposition
of the state description of the universe according to which the object of the belief of the
observer exists. That isto say in terms of the notion of a relative state which Everett (1957)
introduced: relative to the state of the observer believing that there is a fat man over there,
there is a state of the environment in which there is afat man over there. This consideration is
crucial when it comes to explaining how it appears to the observer that there is afat man over
there. However, this consideration is not sufficient to accommodate externalism: the relative
state is nothing but a component of an improper mixture. It establishes simply a correlation
between the components of the state of mind of the observer (assuming that her state of mind
is to be described as an improper mixture) and the components of the state of the physical
environment. But this correlation is nothing like giving priority to the physical environment in
the sense that the definiteness of the environment contributes to making [33] belief states
have a definite content by contributing to individuate the belief states of the observer. This
conception therefore does not capture the point of externalism with respect to singular beliefs.

An analogous objection applies to the attempt to combine externalism as regards general
beliefs with universal quantum holism. Coming back to the argument of Putnam, assume, as
Putnam (1975, p. 223) does when he introduces his thought experiment, that earth and twin-
earth coexist in the same universe. In this case, we have to presume that the state of the earth
is entangled with the state of the twin-earth. Consequently, water is entangled with twater.
Thus, in fact, there is a superposition of H,O and XYZ. Taking this superposition into
account, how can the content of beliefs about the liquid in question depend on being causally
related to either H,O or XYZ? Again, by means of the notion of a relative state, one can



establish a correlation between components of the state of mind of the observer and
components of the state of the environment. However, again, this correlation is nothing like
the environment individuating the beliefs of the observer.

Considering these objections | submit that the outlined externalism in the philosophy of
mind is incompatible with the option for universal quantum holism: if one regards quantum
holism as universal in the physical realm, one cannot take the individuation and the identity of
perceptual beliefs to be dependent on the constitution of the physical environment. As a result
of universal entanglement the physical environment of an observer does not objectively have
that definiteness which is a prerequisite for it being able to contribute to the individuation of
the observer’s intentional states (since it has to be described in terms of an improper
mixture). Hence, the point is not simply that universal quantum holism commits us to
regarding more or less all our common sense beliefs as false. There are other metaphysical
positions which can be taken to have a similar consequence. For instance, based on relativity
physics, one can claim that there are only occurents which have both spatial and temporal
parts, but no ordinary things (continuants). However, in this case one sets out to reconstruct
the definite properties which we attribute to things in common sense as objective, as definite
properties of events or of space-time points. The point isthat in the case of universal qguantum
holism, there is no such reconstruction available.

A similar argument applies to direct realism: the option for universal quantum holism
cannot go with direct realism as regards the objects of our perceptual beliefs. According to
this option, the features which we ascribe to physical things in our perceptual beliefs are
relative to the way in which we observe these things by abstracting from entanglement that is
objectively there. If one endorses universal guantum holism, one is committed to the position
that the objects of our perceptual beliefs—such as cats being always either alive or dead,
etc.—are dependent on the conditions of our observation of them, i.e., the abstraction from
entanglement. Thus, starting from the option for universal quantum holism, Lehner (1997), in
particular pp. 208-13, for instance, sets out an elaborate argument in favour of giving up an
observer-independent notion of perceptible reality (see also Landsman (1995)). L ockwood
(1989), chapters 9-13, 16, goes as far as endorsing a fully-fledged representationalism:
mental representations are the immediate object of our perceptual beliefs; the assumption that
thereisaphysical world is an inference to the best explanation of our representations.

[34] The option for universal quantum holism indeed implies a commitment to
representationalism at least in the following sense: there is an epistemic intermediary between
our beliefs and the world, namely the appearance of a classical level of the world to observers
in perception. The content of our perceptua beliefs consists in this appearance. It is only this
representation of physical things relative to an observer that exhibits the features which we
take to be characteristic of perceptible things in common sense. In whatever way this
relationship of representation is spelled out in detail depending on which option one chooses
to square universal quantum holism with our experience, it is, however, nothing like
representing physical things as they are in themselves. The commitment to
representationalism arises in the case of the option for universal quantum holism just because
of the gap between on the one hand the physical world as it is according to this option and on
the other hand the properties which we ascribe to physical objects in our perceptua beliefs.
Note that interpreting quantum theory in terms of a universal quantum holism contradicts only



a direct realism with respect to perceptible objects including common-sense realism.

Nonetheless, thisinterpretation is aform of scientific realism.

What does this comparison of universal quantum holism with the debate about
Cartesianism and its revision in today’s philosophy of mind show? If one assumes in the
interpretation of quantum theory that all that has to be accounted for is the appearance of a
classical level of the world to observers, then one tacitly presupposes a Cartesian philosophy
of mind in the sense of what | have described as the epistemic self-sufficiency of intentional
states. However, since Cartesianism is called into question in today’s philosophy of mind,
representationalism cannot be considered to go without saying. As one cannot take traditional
assumptions about physics for granted in today’s philosophy of mind, so one cannot take a
traditional philosophy of mind for granted when it comes to the philosophical significance of
quantum theory. The discussion on Cartesianism and Anti-Cartesianism in current philosophy
of mind thus is relevant to the interpretation of quantum physics. taking this discussion into
account sharpens up the task for the interpretation of quantum theory.

We hence face two philosophical packages, so to speak, both of which include the
interpretation of guantum physics and the philosophy of mind:

1) On the one hand, one can opt for universal quantum holism in the physical realm. In this
case one cannot simply seek to square the ensuing view of physical reality with the
appearance of a classical level of the world to observers. One has to take sides in the
debate about direct realism and externalism versus representationalism and internalism.
One has to counter the arguments against epistemic self-sufficiency of intentional statesin
contemporary philosophy of mind.

2) On the other hand, if one approves of the arguments for direct realism and externalism,
one cannot commit oneself to universal quantum holism in the interpretation of quantum
theory. If one countenances these arguments, there is no need to play off common-sense
realism against scientific realism. One can endorse scientific realism; but one has to
regard the holism which quantum physics exhibits as being limited to more or less the
microphysical realm.

These two packages are not exhaustive. For instance, one can conceive quantum holism as

being limited to microphysics and favour representationalism when it [35] comes to the

philosophy of mind. The point is: One cannot approve of the revision of Cartesianismin the
philosophy of mind and construe quantum holism as concer ning the whole physical realm.

One may raise the following objection against this assessment: if the position that quantum
holism is universal in the physical realm is embedded in a philosophy which applies Bohr’'s
notion of complementarity to the relationship between mind and matter (compare the hint in
Bohr (1934), p. 24), then a comprehensive holism seems in prospect, namely a holism that
includes both the physical and the mental. Such a comprehensive holism is advertised as an
attractive replacement for the Cartesian tradition in both the philosophy of nature and the
philosophy of mind. Accordingly, universal quantum holism in the physical realm is only one
aspect of a holism that concerns the whole of being. For instance, d Espagnat (1991), chapters
9-10, maintains on the basis of quantum holism that the physical and the mental are two
complementary aspects of a holistic reality (see also Kafatos and Nadeau, 1990, in particular
chapter 8; Primas, 1993).



As Jonas (1980) has shown, if one regards the mental and the physical as two
complementary aspects of being, one is committed to an ontology of psycho-physical
parallelism (such as the one which Spinoza developed in his Ethics). The proposal of
complementarity rules out the positions that the mental is identical with the physical or that
the mental supervenes on the physical (without the physical supervening on the mental).2
This proposal furthermore excludes any account according to which there is interaction
between the mental and the physical, because there can be no relation of causation between
complementary items. The replacement for interaction which this proposal contains is
parallelism in the following sense: the mental and the physical are two aspects of being which
are correlated in such a way that they correspond to one another without there being causal
relations between them.

Psycho-physical parallelism, however, is a culmination of the Cartesian programme of
epistemic self-sufficiency of intentional states: parallelism implies that it is possible to
describe and explain every mental state including belief states by referring only to other
mental states. Since there is no interaction between physical and mental states, every mental
state is solely caused by other mental states. When it comes to accounting for mental states, it
is therefore in principle sufficient to refer only to other mental states. This implication is of
course a central weakness of psycho-physical parallelism: there is no prospect of a self-
contained psychology and epistemology which can do without referring to physical things and
events. Physics, by contrast, is self-contained: explanations in physics do not need to have
recourse to mental states.

The programme which envisages a comprehensive holism by considering the physical and
the mental as complementary aspects of being does hence not constitute an objection against
my thesis that endorsing universal quantum holism in the physical realm clashes with the
revision of the Cartesian tradition in the philosophy of mind. This programme can give a
concrete shape to holism in the philosophy of physics by relying on universal quantum
holism. But it fails to give a concrete shape to holism in the philosophy of mind. By
concelving quantum holism in such a way that this holism touches the whole physical ream,
this programme is committed to a [36] Cartesian epistemology. Contrary to what is intended,
this programme thusin fact implies that there is a gap between the mental and the physical.

V: A Plea For Caution

The scope of quantum holism is a question that cannot be settled by referring to the state of
the art of physics. This question enables us to build a bridge between the interpretation of
guantum physics and the philosophy of mind. However, as the argument in the last section
shows, this bridge does not consist in a simple extension of the notions of quantum
physics—and quantum holism in particular—to the philosophy of mind in order to reach a
solution to the riddle of consciousness. This bridge consists rather in the fact that paying heed
to considerations from today’s philosophy of mind (a) sharpens up the task for the
interpretation of quantum physics and (b) shows that we face at least two packages so to
speak each of which includes both the interpretation of quantum physics and the philosophy
of mind.

2 On supervenience in the philosophy of mind, see Kim (1993).



Considering the two packages which | pointed out in the last section, | submit that taking
the discussion on Cartesianism and its revision in today’s philosophy of mind into account
makes out a strong case in favour of the option for limited quantum holism in the
interpretation of quantum physics: the mere fact that the option for universal quantum holism
commits us to a position in the philosophy of mind which can no longer be considered to go
without saying is a weighty argument against this option and supports the option for limited
guantum holism. The moral of this paper thusis a pleafor caution: if we wish to keep an open
mind as regards the debate about Cartesianism and its revision in current epistemology, we
should not commit ourselves to an interpretation of quantum physics which takes quantum
holism to reach beyond the microphysical realm. To conclude this paper, let me propose three
theses:

1) The arguments for a revision of Cartesianism in today’s philosophy of mind along the
lines of direct realism and externalism are a weighty reason against taking quantum
holism to be universal in the physical realm.

2) The clash between taking quantum holism to be universal and pursuing the project of a
revision of Cartesianism in the philosophy of mind is a decisive blow to al those who
claim in popular literature that quantum theory gives rise not only to a new physics, but
also to a new philosophy of mind that amounts to holism and that breaks with the
Cartesian tradition in modern thought.

3) Paradoxically enough, if we favour a revision of the Cartesian tradition in both the
philosophy of nature and the philosophy of mind, we must not seek direct implications of
qguantum theory for our view of nature beyond our conception of the microphysical level.
Considering quantum holism as being limited to more or less the microphysical level isa
prerequisite for an overall revision of the Cartesian tradition in modern thought.
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