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Abstract. According to recent studies in developmental psychology and
neuroscience, symbolic language is essentially intersubjective. Empathet-
ically relating to others renders possible the acquisition of linguistic con-
structs. Intersubjectivity develops in early ontogenetic life when interac-
tions between mother and infant mutually shape their relatedness. Em-
pirical findings suggest that the shared attention and intention involved
in those interactions is sustained as it becomes internalized and embod-
ied. Symbolic language is derivative and emerges from shared intention-
ality. In this paper, we present a formalization of shared intentionality
based upon a quantum approach. From a phenomenological viewpoint,
we investigate the nonseparable, dynamic and sustainable nature of so-
cial cognition and evaluate the appropriateness of quantum interaction
for modelling intersubjectivity.

1 Introduction

How do we relate to others and how do social interactions shape our world-
view? What are the processes underlying everyday social encounters and how do
these processes contribute to enculturation and our use of symbolic language?
Questions of this kind have been of considerable interest ever since the social
world became the object of investigation. More recently, studies in developmental
psychology and cognitive neuroscience have shed new light on how we interact
with each other and the world we inhabit. In conjunction with phenomenological
descriptions, potential scientific explanations of intersubjectivity emphasize the
role of social perception and the importance of sustained interactions between
social beings. From the earliest age, human infants relate to their mothers in an
embodied and imitative way which lays the foundation for them to grow into
social and cultural reality. The distinction of self and other as well as linguistic
abilities are claimed to emerge from an ongoing interaction with other humans
[1,2,3,4,5,6].

In adulthood, developmental perspectives also provide evidence of how we
are able to adopt a detached or third person view of the world. Experiencing
concrete categories like book or abstract concepts like democracy as distinct or
independent from us as observers, is like these objects being there for everyone
[7,8,9]. If we perceive others, for instance in a conversation, we do this by pre-
supposing our partners to be subjects like us, but in a way that transcends our



subjectivity due to the other being there for, or accessible to, everyone else. It is
this presupposed intersubjectivity that facilitates a shared world of objects as the
foundation for enculturation including the development of symbolic language.

Language and the sense of self and other develop in early ontogenetic life
through an ongoing interaction between mother and infant. Even before the in-
fant develops a deliberate sense of self, there is a bodily pairing between mother
and infant that is characterized by an intermodal link between action, in partic-
ular motor behaviour, and perception of the mother [10,11]. It is this perceptual,
practical and self-enganging sense of other agents which is essentially not sep-
arable into ego and alter ego (self and other) and maintained throughout life.
There is always some degree of undifferentiated identification; self and other are
never fully distinguished [12].

In this paper, we want to make explicit this presuppositional sense of the
other by formalizing shared intentionality using notions borrowed from quantum
mechanics. Quantum formalisms lend themselves to model interactive, context-
dependent and emerging phenomena [13,14,15,16] and could provide considerable
help in developing a more precise understanding of intersubjectvity.

We proceed as follows. In the next section, we introduce intersubjectivity
by means of two important concepts. Firstly, social perception emphasizes the
direct or non-inferential character of social interaction. Secondly, the discovery
of mirror neurons in cognitive neuroscience supports social perception. Mirror
neurons provide an intermodal bridge between action and perception. Acting
and perceiving someone else performing are two nonseparable and intentional
concepts which we will formally introduce in Section 3. We will show that states
involved in mother-infant interactions are essentially nonseparable and that this
can be represented as a an entangled quantum state. The mutual anticipation of
the other’s reaction involves nonseparable states of an emerging interaction pro-
cess. In Section 4, we conclude that entangled states must derive from the non-
separable time evolutions that govern the dynamic co-emergence [17] of shared
intentional states and intentional states of mother and infant. Departing from
our developed notion of shared intentionality, in Section 5, we disuss intersub-
jectivity from the perspective of phenomenology. We contrast intersubjectivity
as empathy with intersubjectivity as co-subjectivity and integrate both dimen-
sions under the umbrella of shared intentionality. Lastly, we give a conclusion
and outlook toward future work.

2 Intersubjectivity

In this section, we introduce intersubjectivity or shared intentionality according
to recent discussions in developmental psychology and neuroscience. In sharing
intentions, agents perceive each other based upon a multiplicity of states such as
emotions or somatic sensations [18]. Mirror neurons support the nonseparability
of such states as they link one’s own actions with perception of someone else’s
movements and actions.



2.1 Social Perception

Classical theories of social cognition have been critizised for overintellectualiz-
ing social cognition by underestimating perception [10,19,20]. The two dominant
theories, Theory theory (TT) and simulation theory (ST), require subjects to
add extra inferential mechanisms in order to understand the other. However,
experiments reveal infants reacting with facial expressions or patterns of vocal-
ization and gestures to affordances such as movement or sounds without a need
for theory or models [19].

Once the child develops and acquires concepts, the initial smartness of early
infant perception (that is perception as inherently active, direct and non-inferential)
is maintained [10,11,21,22]. I still recognize my friend as being my friend without
necessarily attributing him with a certain attitude towards me. Hence, neither
the smartness nor the directness of perception is necessarily dependent on per-
ceiving things under concepts or judgement [10]. Put another way, perception
itself is conceptual but not in the sense of explicit deliberate judgement [23]. Per-
ception essentially gets shaped or informed by the ongoing interaction between
intentionalities [20]. Of course, the role of perception does not rule out deliber-
ation affecting perception, however, in many social encounters the smartness of
direct perception mirrors our ability to skilfully interact with others.

Later in ontogenetic life, perception is also informed by the language and con-
cepts we learn. Empirical studies show that children acquire linguistic abilities
through language use [3,2,1] and thus through social interaction. Obviously, this
presupposes the social community the child is part of. Moreover, the commu-
nity itself embodies conventionalized conceptual structure derived from language
use. Learning words intersubjectively in early ontogenetic life is essentially a pro-
cess of extracting elements from the larger linguistic construction of adults. After
months of gestural and vocal interaction, most Western middle-class children be-
gin producing linguistic utterances in the months following the first birthday [1].
Such first expressions (holophrases), which are mainly declarative statements,
imperative requests and interrogative questions, are learned and used in the
same intentional context as for the perceptual or non-linguistic intentionalities
during the first year of their life. From there, more complex constructions de-
velop. For instance, conceptual integration, the formation of abstract concepts
accross episodes or the reflexive adoption of the perspective of the listener. It is
the latter which has only recently been taken seriously into account.

2.2 Mirror Neurons

A phenomenology of intersubjectivity reveals that social interaction is often
not inferential. Others have argued against explicit deliberate judgement or de-
ductive reasoning as the only form of sense-making [24,25,26]. When we are
absorbed in complementary communicative gestures, dance-like behaviours or
language games (in a Wittgensteinian sense), there is no need for detached and
deliberate reasoning. However, this does not deny complex processes on a sub-
personal or neural level. On a sub-personal or unconsciouss level, mirror neurons



are activated both when an agent acts and when this agent perceives someone
else acting [27]. Mirror neurons integrate both motor and perceptual properties,
i.e. they tightly couple observed behaviour with one’s own performance. For in-
stance, in monkeys cells discharge when an experimenter places food in front of
the monkey and when the monkey reaches for it [28]. More recently, mirror neu-
rons have received much scientific interest since they do not just mirror observed
physical behaviour, but purposeful action. Hence, they support understanding
others to be like oneself. Furthermore, it was shown that mirror neurons are not
just receptive to the teleological structure of an action, but also to the style or
manner of the action in which the goal is achieved [29]. Although mirror neurons
were first discovered in the brain area F5 of the ventral premotor cortex of mon-
keys, there is strong evidence for their existence in humans [28,29,30]. Even more
striking is that area F5 in monkeys is homologous to Broca’s area in humans,
a part of the brain associated with linguistic ability and verbal communication
[29,31].

In mother-infant interactions, it has been argued that the mirror system is
a necessary though not sufficient condition for imitation [30]. From an early
age on children perceive intentions of their mother. In their ability to imitate
behaviour, an ability in which humans differ from monkeys and other primates
[19], children directly perceive the other without consciously inferring what the
mother’s goals are. Direct perception in social interaction is facilitated through
an intermodal bridge between observing the other and enacting what the other
does. Perception of others and motor action are nonseparably mapped through
the underlying mirror system [30,10].

3 Sharing Intentions

Infants responsiveness to facial expressions, gestures or sounds and their ability
to imitate is not based upon inference, analogy or simulation. It is the direct
perception of others and the intentional potentialities of their own body that
facilitates understanding others as animate beings like themselves [11]. Mirror
neurons are supportive of this view since they provide an intermodal and non-
separable link between action and perception. In the following, we develop a
formal model of the concepts introduced in the previous section. We start with
the notion of intentionality following the phenomenological tradition of Edmund
Husserl [32,9,33].

3.1 Intentionality

According to Husserl, human experience is intentional, i.e. it aims toward some-
thing beyond itself. This means that every experienced phenomenon is about,
or of something, i.e. it is directed. For instance, the infant’s perception of its
mother or the mother’s imagination of her child’s well being are intentionally
directed experiences. Moreover, intending something is always accompanied by
certain flavours such as bodily sensations or moods but also communal norms,



conventions and historical traditions. For instance, the infant might be hungry
while perceiving its mother or the mother might be depressed while imagin-
ing her child being sick. Those constituents of experience are not directed and
thus open. According to Husserl, many of such presupposed meanings are tacitly
taken over from our culture and belong to the so-called lifeworld (Lebenswelt).

Directedness. Intentional experiences are directed though not necessarily to-
ward an object that is explicitely distinguished. For instance, the mother can
directly perceive her infant as being her child or she can deliberately reason
about the amount of time the child kept sleeping last night. No matter what
degree of awareness, directed experience is inherently temporal and has a cor-
relational structure. This structure inseparably connects intentional act (noesis)
and sense or appearance of an object (noema). Noemata correspond to all antic-
ipations we have about, or of, an object. For instance, in perceiving her infant
the mother presupposes it to be her child. She does not explicitely judge but
rather implicitly anticipates the senses which constitute the relationship to her
child. Noesis is the way or mode in which this anticipation takes place or unfolds.
It discloses the noemata of an object in time and so gives meaning to it. For
instance, if the mother sees her child crying, the mode, or way she anticipates
her child changes toward a stronger bodily tension [4].

Let B = {|0〉, |1〉} be the orthonormal basis of an intentional object. The
orthonormal basis generates a vector space. Each vector represents a possible
noema, sense or meaning in that space and can be written as a linear combination
of orthogonal vectors. Let an intentional object be:

|p〉 = a1|0〉+ a2|1〉 (1)

where |a1|2+|a2|2 = 1. Noemata correspond to all anticipated senses of an inten-
tional object while being inseparably connected to the way an object is disclosed.
For instance, consider an infant’s awareness of its mother as a superposition or
anticipation of senses. The basis vector |0〉 stands for the primordial sense ‘do
not expect reaction’, whereas |1〉 represents ‘expect reaction’. As discussed in
the previous section, perceiving others is not believing, thinking or reasoning. It
is more to be drawn to do something, a tension that the body aims to reduce
and where we do not pay attention to the anticipation itself [11,21]. Let the
probability of noesis to disclose noemata be defined as:

P (|0〉) = |a1|2 and P (|1〉) = |a2|2 (2)

Noeses represent the degree of bodily tension or anticipation. For instance,
the infant can have a strong or weak bodily tension towards its mother. Acts
exhibit a certain probability P and unavoidably disturb the intentional object
leaving it in a state |0〉 or |1〉 determined by the outcome.

Openness. Open intentionality corresponds to Husserl’s lifeworld (Lebenswelt)
[9]. The lifeworld is always and already pregiven or presupposed and presents



directed experience in a certain light. For instance, bodily sensations such as
pain, moods such as happiness, or absorbed skillful activities such as driving
and dancing are open, prepredicative and complement directed activities. They
only take on an object-directed structure in moments of breakdowns, e.g. I attend
to my hurting knee or the strange engine sound. Hence, open intentionality is
subpersonal but can potentially be brought to awareness. It forms the horizon or
ground of all our activities. Husserl considers intersubjectivity as crucial for the
generation and transformation of this presupposed horizon [9]. In the next section
we will formalize what happens if an infant’s directedness towards its mother
and vice versa becomes embodied or internalized and so a part of the lifeworld.
Anticipations can become entangled and thus they can not be separated into
directed intentionalities of either mother or infant.

3.2 Shared Intentionality

If mother and infant interact their intentionalities are directed towards each
other. Vector |p1〉 represents the mother’s awareness of her infant. |p2〉 represents
the infant’s awareness of its mother.

|p1〉 = a1|0〉+ a2|1〉 and |p2〉 = b1|0〉+ b2|1〉 (3)

where |a1|2 + |a2|2 = 1 and |b1|2 + |b2|2 = 1. Vectors |p1〉 and |p2〉 have a tension
towards each other. To make this clear, we define shared intentionality as a
larger combined vector space. Here, S = BM ⊗BI = {|00〉, |01〉, |10〉, |11〉} is the
basis of mother and infant. In this combined space, shared senses |ψ〉 can be
generated.

|ψ〉 = |p1〉 ⊗ |p2〉 (4)
= (a1|0〉+ a2|1〉)⊗ (b1|0〉+ b2|1〉)
= a1b1|00〉+ a2b1|10〉+ a1b2|01〉+ a2b2|11〉

where |a1b1|2 + |a2b1|2 + |a1b2|2 + |a2b2|2 = 1. However, experiments have shown
that an infant’s anticipation of its mother is not the crucial point [5]. Infant
and mother rely on each other to behave responsively in order to sustain their
involvement in interaction [34,6]. Two-month-old infants are able to sustain in-
teraction with their mothers via a live double video link. However, when they
are shown recordings of their mothers, they do not coordinate with the unre-
sponsive recording but become distressed and removed. More important is the
ongoing anticipation of the mother. The infant performs some actions and an-
ticipates the mother’s reactions reflecting the infant’s actions and vice versa, i.e.
the mother’s anticipation of the infant’s reactions. Sustained social interactions
can only be established when these anticipations are mutual and dynamic [35].
Therefore, intentionalities of mother and infant can not be separated and should
be represented as an entangled or nonseparable state.

|ψ〉 = x|00〉+ y|11〉 (5)



If |ψ〉 is entangled, there is no |p1〉 and |p2〉 such that |ψ〉 = |p1〉⊗ |p2〉. Since |ψ〉
is not separable into directed intentionalities of mother and infant, it requires
both having access to it and thus |ψ〉 is open. Anticipations of mother and infant
(4) evolve towards undirected intersubjectivity (5) which becomes part of the
presupposed lifeworld of mother and infant. Crucial is the ongoing interaction
that sustains mother’s and infant’s directedness toward each other. This process
does not only emerge from the mutual anticipation of mother and infant, it also
shapes the lifeworld of both as shared intentionality becomes internalized and
embodied. Hence, individual intentionalities can not be defined independently
of the emerging interaction process and the entangled social system can not
be defined independently of the single agents. Shared intentional states (5) and
directed intentional states of the individuals (1) co-emerge by co-enacting each
other [20,22]. Therefore, senses or appearances of an agent, so far represented as
state vectors, depend on shared intentional states as much as shared appearances
rely on senses of the individual agents. To make this more precise, we need to
have a look at shared intentionality evolving in time. Let the time evolution of
mother’s and infant’s directed intentionality be defined as:

UM = eiA1t and UI = eiA2t (6)

The time evolution consists of the exponentiation operation e, a self-adjoint
operator A and a time parameter t. Similar to intentional objects (4), time
evolutions of two or more agents can be combined by using the tensor product.
The only difference is that combined evolutions are products of tensor-product
evolutions and not superpositions of tensor-product evolutions [17].

UM+I = eiA1+2t (7)

= ei(a1b1ρ1+a2b1ρ2+a1b2ρ3+a2b2ρ4)t

= eia1b1ρ1teia2b1ρ2teia1b2ρ3teia2b2ρ4t

Since our claim is that agents evolve from the background of an always and
already pregiven intersubjective lifeworld, states or senses of intentional objects
are now represented as density operators ρ; senses are always and already inter-
subjective and thus combined1. The density operators ρ1−4 represent the basis
vectors in S and thus the state vectors or senses of BM and BI . The evolution
equation can be written as a product because the members of S, i.e. the basis
states of mother and infant, are mutually commuting. From a mathematical point
of view UM+I derives from the basis states in S. However, experiments reveal
that mother-infant interactions are mutual and dynamic. Therefore, time evo-
lutions UM and UI of the density operators representing mother and infant can
not be characterized independently of UM+I . For instance, consider the mother’s

1 In this way we can represent both experiences being intersubjectively open and
thus nonseparable (e.g. perceiving someone as being there for, or accessible to, me
and others) and intentional objects appearing as distinct and thus separable (e.g.
perceiving someone as being transcendent and thus distinct from me and others) [8].



awareness of her infant while perceiving her child as a density operator2:

ρ = Tr(ρ(t)) (8)
= a1(t)|0〉〈0|+ a2(t)|1〉〈1|

where a1(t) = |〈0(t)0|ψ〉|2 and a2(t) = |〈1(t)1|ψ〉|2. If, from her first-person
perspective, the mother does not expect her infant to react at time t, then
|0(t)〉 = UM (t)|0〉 and if she expects a reaction, then |1(t)〉 = UM (t)|1〉. Al-
though social perceptions are intersubjective and thus open, agents are not al-
ways involved in sustained face-to-face interactions. If the mother perceives her
child sleeping, her directed experience does not rely on the infant reacting to
her perceptions. In this case, UM and UI are separated and perceiving her child
sleeping depends on the mother’s private experience at each instant of time
(a1(t) and a2(t)). Nevertheless, her experience is intersubjectively constituted
and thus there is a suppositional reference to nonseparable states |ψ〉. If the
unitary evolution of mother and infant is separable, ψ is presupposed and not
needed at each instant of time to describe their combined evolutions; there is no
mutual face-to-face encounter. However, as experiments have shown, if mother-
infant expectations are mutual and dynamic, UM+I(t) (7) is nonseparable, i.e.
it can not be factorized into the tensor product UM (t) ⊗ UI(t). Consequently,
nonseparable states dynamically emerge from mutual anticipations and can not
be defined independently of mother and infant. Hence, expectation values of
senses to be disclosed from the first-person perspective of mother and infant
also rely on shared senses at each instant of time. Therefore, a1(t) = |〈00|ψ(t)〉|2
and a2(t) = |〈11|ψ(t)〉|2. Compared to shared intentional states (5), the ongo-
ing interaction between mother and infant, i.e. the nonseparable time evolution,
provides a higher degree of nonseparability since the nonseparable state |ψ〉 is
needed at each instant of time to describe the evolution of mother’s and infant’s
directed intentionality towards each other. Shared intentional states emerge from
social interactions but also submerge or modulate individual agents. Subjectivi-
ties of both mother and infant move quite literally as a whole. In the remainder
we will consider the possibility of this nonseparability of shared intentionality
being not only relevant to face-to-face encounters but also to intentionality-to-
lifeworld relations in general.

4 Discussion

In this section we discuss shared intentionality from a phenomenological per-
spective. Intersubjectivity or shared intentionality is considered as a constitutive
aspect of phenomenal experience. An agent’s experience is analysed in terms of
conditions of possibility for manifestation. In other words, we examine the role
of intersubjectivity as a condition for animate beings and inanimate objects to
become manifest in experience. We divide our discussion of intersubjectivity in
2 Note that senses, now represented as density operators, derive from the dynamic

co-emergence [17]. Senses are transcendental or inexhaustible [36,22].



two parts. Firstly, we look at face-to-face encounters like the mother-infant in-
teraction presented in the previous section (empathy). Secondly, we examine the
disclosure or manifestation of intentional objects precisely as being there for,
or accessible, to others (co-subjectivity). We will argue that both dimensions of
intersubjectivity can be understood under the umbrella of shared intentionality
as developed in the previous section.

4.1 Empathy

One of the core problems of phenomenological intersubjectivity is the question
of how we can have access to other minds [37]. In particular, one of the most
intriguing questions is the relation between empathy, the experience of otherness,
and our existence in a common or shared world. We shall focus on empathy first.
Empathy is a form of social perception enacted in face-to-face encounters and
directed toward the experience of the other. Contrary to the argument from
analogy3, empathy is inherently active, direct and non-inferential (cf. section 2).
Therefore, perceiving others is not attributing internal mental states inferred
from observed external behaviour rather behaviour as perceived is expressive.
According to Scheler (1954), expressive behaviour is neither perceived as a mere
body nor as a hidden psyche but as a unified whole [12]. Furthermore, perceiving
others as animate beings is different from perceiving physical objects. The other
is given as bodily present or as a lived body (Leib) and not just as a transcendent
object (Körper).

As defined in section 3, empathy is an intentional act that is directed to-
wards the other’s lived experiences. In this dynamic process, subjectivity of the
other is disclosed from the second-person perspective. The second-person per-
spective is one’s own open lived experience directed toward the open and directed
lived experience of the other. Obviously, this nonseparability of first-person per-
spective and second-person view is reminiscent of the nonseparability of shared
intentionality as introduced in the previous section. Crucially, empathy is not a
multi-stage process where one observes mere external behaviour (behaviourism)
and then adopts a theoretical stance to infer or compute the internal mental state
of the other (cognitivism). As Heiddegger points out, grasping mental states of
others is the exception rather than the rule. Under normal circumstances we un-
derstand each other well enough through our shared engagement in the common
world [38]. This preflecitve otherness (alterity) accompanying everyday social
encounters is often called primary intersubjectivity [39].

Moreover, social interaction extends toward secondary intersubjectivity [40]
or the ability to share attention and intention. Here, interacting partners do not
only relate to each other but refer to objects and events around them. In such tri-
adic situations, agents learn to understand other’s intention by means of other’s
expressive and contextualized behaviour. For instance, gaze-monitoring indicates
that agents seek to verify the attention of the other towards the same thing, e.g.

3 According to the argument from analogy, I infer by analogy that observed behaviour
of foreign bodies is associated with experiences similar to those I have myself.



a hammer lying on a table, as well as to validate whether their intention is un-
derstood and thus shared. Hence, intersubjectivity in social perceptions is not
always exclusively directed towards others but often mediated through the prag-
matic circumstances of our encounters. For instance, when perceiving a hammer
and nails, I see those tools as affordances or possible uses which were essentially
learned in an intersubjective and pragmatic context. Likewise, perceiving other
agents is pragmatic and context-dependent. Here, affordances are possible in-
tentions associated with the perception of the other embedded or situated in
pragmatic contexual situations, e.g. I perceive my friend as someone who is an
expert with tools like hammers and nails.

From a developmental perspective, Tomasello (1999) has proposed that we
gradually develop our understanding of others starting from (1) animate beings
(from birth onwards) over (2) intentional agents (9-12 months) to (3) mental
agents (4-5 years) [2]. In the first stage, children solely empathize by perceiv-
ing expressive behaviour and so they can distinguish animate from inanimate
beings. Approaching their first year of life, expressive behaviour is increasingly
experienced as goal-directed and context-dependent. Phenomena such as gaze-
following, joint attention, shared engagement and imitative learning are indi-
cators for children being able to see others as intentional agents. Apparently,
these stages correspond to primary intersubjectivity and secondary intersubjec-
tivity. The third stage essentially derives from social interactions in the previous
stages. To understand others as mental agents requires to understand that oth-
ers have beliefs and thoughts differing from one’s own thoughts and beliefs.
Children need to engage in discourses in which diverging perspectives emerge,
e.g. disagreements, misunderstandings or requests for clarification. Importantly,
understanding others as mental agents requires primary and secondary inter-
subjectivity upon which narrative competency and skilful practical reasoning
develops [41]. However, narrative and practical reasoning skills do not involve
reference to unobservable, abstract and general entities as postulated by some
kind of theory of mind, e.g. TT. Rather such skills are grounded in observable
events that take place in the world. The concrete and particular context is of
primary importance for the determination of meaning [42].

In summary, children flourish starting with undifferentiated self-other rela-
tions or empathetic face-to-face encounters. From there, they engage in triadic
communications laying the groundwork for experiencing others as situated and
intentional beings. Eventually, children derive belief systems from language-use.
Obviously, this presupposes the social community the child is a part of. Moreover,
the community itself embodies conventionalized conceptual structure derived
from language use. Therefore, even beyond our development in childhood, there
is an always and already pregiven co-subjectivity, an anonynmous being-with-
others, that is characteristic of intersubjectivity though different from empathy.

4.2 Co-Subjectivity

Empathy can be considered as a subtle form of intersubjectivity according to
which an agent directly perceives expressive behaviour of other animate beings.



However, the other’s expressive behaviour is never isolated or separated. There
is always and already a shared or common ground that influences how behaviour
is perceived. Therefore, empathetically relating to others never requires a the-
oretical understanding, or model, of someone else’s mind rather behaviour is
expressive in the sense that a common lifeworld affords me to perceive certain
shared aspects tuning the expressiveness of other’s behaviour. As Husserl points
out, I have been together with others for as long as I can remember, and my
understanding and interpretation are, therefore, structured in accordance with
intersubjectively handed-down forms of apperception [33]. Obviously, drawing
from communal norms, social conventions and historical traditions does not
only structure how we empathize and perceive other social beings but shapes
our intentional relation to the world, including inanimate things and abstract
objects alike. For instance, when visually perceiving an object, e.g. a glass of red
wine, the impoverished sense data on my retina does not cause me to internally
reconstruct or represent the external object. The object is actively explored as a
function of my body movement, a prereflective sensorimotor grasp, where quali-
ties like shape and color of the glass are directly perceived rather than internally
represented. We visually experience the world to be rich in detail not because we
must represent all that detail inside our heads at any given moment, but because
we have constant access to the presence and detail of the world, and we know
how to make use of this access [23]. In this way profiles hidden from view, e.g.
the backside of the glass, are brought to awareness. Phenomenologically speak-
ing, the glass is precisely given in experiences as being there for or accessible
to others. As Zahavi (2006) puts it, subjects intentionally direct toward objects
whose giveness in experience bears witness to their openness for other subjects
[37]. Husserl was quite clear about the intersubjective or co-subjective nature of
experience. According to his analysis, everything objective that stands before me
in experience and primarily in perception has an apperceptive horizon of possi-
ble experiences. Every appearance that I have is from the very beginning a part
of an open endless, but not explicitely realized totality of possible appearances
of the same, and the subjectivity belonging to this experiences is open intersub-
jectivity [9]. Hence, appearances or senses are transcendental or inexhaustible
(cf. equation 8). Consequently, even prior to empathetic interactions with other
social beings, intersubjectivity is already present as co-subjectivity.

What is the relation between empathy and co-subjectivity? According to our
model as developed in the previous section, emapthy and co-subjectivity are not
separable. Empathy essentially refers to the co-directed intentionality that entan-
gles with the pregiven co-subjectivity of the lifeworld. The most obvious form
of empathetic relations is the sustained involvement in mutual anticipations.
In our example, mother and infant empathize by continuously anticipating the
other’s directed awareness. The nonseparable time evolution that governs the co-
emergence of the interaction and modulation process literally moves as a whole
when the mother’s co-subjectivity (i.e. her intersubjectively handed-down forms
of apperception) entangles with the subjectivity of the child. Presumably, shared
intentionality is an important ontogenetic and phylogenetic process that shapes



human consciousness. Neither empathy nor co-subjectivity derive from one an-
other, rather empathy and co-subjectivity go hand-in-hand, they dynamically
co-emerge in time.

5 Conclusion and Future Work

Intersubjectivity is a necessary condition for self and language to unfold. It de-
velops in early ontogenetic life when interactions between mother and infant
mutually shape their relatedness. We presented a model of shared intentionality
that represents intersubjectivity as nonseparable or entangled states of an on-
going process of mutual anticipation. Entanglement is a phenomenon that only
arises in quantum mechanics. Hence, a quantum model is necessary. It is the
sustained involvement in interaction that leads to entangled and shared inten-
tional states. These states are not separable and thus they are not reducible to
directed intentionalities of either mother or infant. Moreover, it is the ongoing
interaction between mother and infant that is neither reducible to subjectivity
of mother nor to subjectivity of infant.

Generally, empathic skills facilitate the understanding of expressive behaviour
in others. In addition, empathic skills lay the groundwork for sharing attention
and intention and imitative learning, as well as linguistic abilities such as narra-
tive and practical reasoning competencies. Once internalized and embodied, the
shared intentional states involved in all of these social skills become essentially
part of the lifeworld. The already and always pregiven lifeworld presupposes how
objects including other subjects are disclosed in experience and in this way it
presupposes noemata co-constituted by other subjects.

Despite this not being obvious from a näıve realist point of view, closer phe-
nomenological examinations reveal experience including perception to be essen-
tially intersubjective. From a first-person perspective, all observed phenomena,
whether physical or not, are private. However, there are objects and events to
which there is public access. These public phenomena are not transcendent in
any subject-independent sense. They are objective precisely in the sense of open
intersubjectivity as introduced in this paper. Essentially, there is no necessity for
maintaining the dualism of subjectivity and objectivity since intersubjectivity
or shared intentionality mediates the latter and includes the former [8]. This
understanding of shared intentionality is further strengthened by recent findings
in developmental psychology and neuroscience.

Departing from our proposed notion of shared intentionality and its nonsep-
arable nature, future work will investigate how individual intentionalities are
transformed and even generated in social interactions. Furthermore, one of the
most interesting questions is how such an account deals with failures in everyday
social encounters. If breakdowns are mediated by the interaction process itself
what are the consequences for understanding miscommunication?
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