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Article

Religion and the Brain - on Consciousness
and Attention

Johannes Bronkhorst

johannes.bronkhorst@unil.ch

Abstract: There can be degrees of attention. Greater depth of attention is often referred to as
concentration or absorption. Great depth of attention may affect the way we experience the world,
leading in extreme cases to religious experiences. In spite of its importance, little is known about the
neural correlates (NCCs) of those states. This paper makes a proposal as to those correlates. It
suggests that certain serotonin receptors (5-HT2a) play a decisive role. These receptors, when
activated, dampen stimuli that can be either external or internal, or both. Attention, the paper further
proposes, consists primarily if not exclusively in the exclusion of stimuli. Such being the case,
attention corresponds to the activation of 5-HT2a receptors. This understanding provides an objective
measure of depth of attention in the form of degree of activation of those receptors. This in its turn is
hypothesized to contribute to an understanding of the link between religion and the brain.

Keywords: Religion; brain; consciousness; attention; absorption; serotonin receptors

Introduction

Numerous studies try to identify the neural correlates of religious experience.! The recognition
that mental absorption plays a key role in religious experience is gaining ground these days.? A
combination of these two quests inevitably raises the question what the neural correlates of (state)
absorption are. This question has barely been touched so far. The present paper will address it,
keeping in mind that the three terms absorption, concentration and attention fundamentally refer to the
same phenomenon.

Attention and consciousness often go hand in hand. Indeed, certain attempts to explain
consciousness scientifically (so-called Theories of Consciousness, ToCs) claim that the two are
inseparable, or even identical. This is what a recent survey says about the relationship between the
two:

“[Are] attention and consciousness ... one and the same thing?3 This was the thinking, at least
implicitly, for a long while, until researchers found ways to elicit attention-like effects in the lab with
stimuli that were not consciously perceived.”* (Herzog et al. forthcoming: 39.)

And again:

1 See, for example, Saver and Rabin 1997; Azari et al. 2001; McNamara 2009 (with Feierman 2011,
Pilch 2013); Schjoedt 2011; Cristofori et al. 2016; Elk and Aleman 2017; Woollacott and Shumway-
Cook 2020; Asp 2021; McNamara 2023.

2 See, for example, Coleman et al. 2017/2019; Lifshitz, Elk and Luhrmann 2019; Glicksohn and Ben-
Soussan 2020; removed for peer review.

3 Reference to Prinz 2012.

4 References to Kentridge, Heywood et al. 1999; Kentridge, Heywood et al. 2004; Jiang, Costello et al.
2006; Schurger, Cowey et al. 2008; Wyart and Tallon-Baudry 2008.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202504.2087.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 25 April 2025 d0i:10.20944/preprints202504.2087.v1

2 of 13

“Is [consciousness without attention] possible and does it even make sense? Well, it remains highly
controversial. There is some evidence that consciousness can manifest ‘in the near absence of’
voluntary attention ...,° but this only applies to the antecedent (anticipatory) voluntary allocation of
attention, not the involuntary capture of attention. ... [Clertain theories, such as the Attention Schema
Theory (AST) explicitly link attention to consciousness. For other theories, such as IIT [Integrated
information theory], attention (and other cognitive processes) are deemed irrelevant to
consciousness.” (Herzog et al. forthcoming: 40.)

Most of these studies do not consider depth of attention.® And yet, ordinary language has words
for forms of attention that are commonly thought of as being more or less deep, including (mental)
concentration and (mental) absorption. A person can be in more or less deep concentration; she can be
totally absorbed or less so.

There are reasons to think that there is a link between absorption and certain experiences and
behaviours, including most notably religious experiences and behaviours. What is more, extreme
depth of absorption appears to give rise to extraordinary experiences, including deep religious and
mystical experiences.”

To my knowledge, there is at present no objective way of measuring depth of absorption (the
state, not the trait).® It can yet be maintained that it corresponds to some aspect of physical reality.
This makes it tempting to look upon depth of absorption as a variable that can be measured with the
help of other variables that can be measured.

What measurable variables allow us to infer depth of absorption? And how do we know that
such variables correspond, in one way or another, to depth of absorption??

We start from the perhaps most striking feature of mental absorption. As we have seen,
particularly deep states give rise to experiences that are radically different from standard (i.e.,
ordinary) awareness. Many religious experiences (including “mystical” experiences) fall in this
category, as may certain other experiences. Their radical difference does not mean that there must be
a precise breaking point beyond which experience becomes altogether different. There appears to be
a continuity that presumably corresponds to the depth of absorption attained. Variables that
correspond to depth of absorption, too, must be expected to attain extreme values that profoundly
affect awareness, while yet being continuous with respect to less extreme values.

5 Reference to Li, VanRullen et al. 2002. See now also Nani et al. 2019; Bowins 2022.

¢ Not even the “attention control” of AST (see Wilterson et al. 2020) covers depth of attention. Note
further that graded attention is to be distinguished from graded consciousness (whatever that may
be; cf. Doerig et al. 2020: 43).

7removed for peer review. The joy that frequently accompanies such experiences cannot be
considered in this paper; cf. Brahinsky 2024.

8 Cf. Ott 2007: 262: “standards for the definition and assessment of states of absorption have not been
established thus far.” See further Mohr 2018: 118-119; Ben-Soussan et al. 2019. Ralph W. Hood (1975)
developed a measure of reported mystical experience, the Hood’s M-scale (see further Streib et al.
2021), which, however, measures a personality trait, not the depth of a mystical state. The Tellegen
Absorption Scale (Tellegen and Atkinson 1974; Jamieson 2005; Kuijpers et al. 2014), similarly,
measures a trait, not a state. removed for peer review

° Elsewhere (removed for peer review) attention has been drawn to the correlation between pupil
dilution and attention. For more on this, see Hess and Polt 1960, Mathot et al. 2013, Alnzes et al. 2014,
Liao et al. 2016, Reimer et al. 2016, Joshi and Gold 2020, Strauch et al. 2022; Grujic et al. 2024.
Pupillometry was already studied around 1900; Strauch 2024.
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Proposed Neural Correlate and Consequence for the Nature of Attention

Keeping this in mind, we note that a recent article (“Serotonin receptor dampens visual input to
enhance internal processes”; Jancke 2024, based on Barzan et al. 2024) argues that the relative weight
of sensory input and internal interpretation has an effect on perception: too much of the latter leads
to hallucinations. The Summary puts it as follows:

The 5-HT2A receptor in the brain reduces incoming visual information, allowing more space for
internal thought processes. Researchers found that this receptor, when overactivated, suppresses
sensory input, potentially explaining the effects of hallucinations from drugs like LSD.

To investigate the effects of this receptor in the brain, light-sensitive receptor proteins were
introduced into nerve cells, which allowed the selected receptor type to be turned on and off like a
light switch. “Drugs like LSD” were not used in this experiment but are mentioned as a possible
alternative to bring about the same, or similar, effects. The link between LSD and 5-HT2a receptors is,
as a matter of fact, well established: “The primary target for LSD to produce its acute psychedelic
effects in humans appears to be the serotonin 5-hydroxytryptamine-2A (5-HT2a) receptor because the
typical acute subjective effects of LSD can be nearly completely blocked by pretreatment with the 5-
HT2a receptor antagonist ketanserin.” (Holze et al. 2021: 1-2, with references to Preller et al. 2017;
Holze et al. 2021a; see also Zhang 2015; Elk and Yaden 2022).

What this study suggests, then, is that the balance between external stimuli and internal
interpretations has an effect on our awareness: too much of the latter can give rise to hallucinations,
while an equilibrium between the two is linked to “normal” awareness, what we call standard
awareness.!0

What happens if, alternatively, the internal interpretations rather than the external stimuli are
dampened? Interestingly, recent experiments (see Deevoy 2024, based on Tipado et al. 2024) suggest
that certain psychedelics can cause the wholesale disruption and alteration of the brain’s predictive
processing hierarchies, i.e., the aspect of the brain largely responsible for interpretation: “activity in
the brain’s default mode network ... — which is broadly thought to help us assess past events, plan
for the future and construct our sense of self-awareness and ego — is dampened by many
psychedelics” (p. 3); “psychedelics ... relax the grip of our high-level expectations of what reality
should be like. Reducing top-down control in this way then frees up the flow of bottom-up sensory
information so that it exerts more influence.” (p. 4). As Tipado put it: “We’re suddenly given access
to an almost raw feed of our visual world.” !

It appears, then, that we can distinguish between two possibilities: (1) perceptual input can be
reduced, thus disturbing the balance between external stimuli and internal interpretations in favour
of the latter; and (2) interpretation can be weakened in favour of “an almost raw feed of our visual
world”. Interestingly, both alternatives are associated with 5-HT2a serotonin receptors (and with
psychedelics, which have an effect on those receptors). Both alternatives appear to be the result of
dampened stimuli.

This appears to mean that activators of 5-HT2a receptors have two different effects, on external
and internal stimulation respectively.’> However, both these effects can be described as a dampening
of mental stimuli, whether external or internal. One feature of mental absorption (and of attention in
general) is the exclusion of certain stimuli, which may be external or internal, or both. Britannica
defines it as follows: “attention, in psychology, [is] the concentration of awareness on some

10 The internal interpretations can be considered to contribute to the predictive processing of the
mind; see Elk and Aleman 2017; Andersen 2019.

11 Quoted in Deevoy 2024.

12 Michiel van Elk rightly points out that the situation is no doubt more complicated than this, as it
depends on the brain regions involved. I am not at present in a position to take such complications

into consideration.


https://www.frontiersin.org/journals/pharmacology/articles/10.3389/fphar.2021.711255/full#B38
https://www.frontiersin.org/journals/pharmacology/articles/10.3389/fphar.2021.711255/full#B21
https://www.britannica.com/science/awareness
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phenomenon to the exclusion of other stimuli.”®® If we assume that the stimuli to be excluded by
attention can be external as well as internal, both experiences can in principle result from it. What is
more, nothing stands in the way of the simultaneous exclusion of both internal and external stimuli.
In that case the above definition will have to be amended. The part “concentration of awareness on
some phenomenon” then becomes optional, leaving place for the possibility of absorption without
object. Objectless absorption is claimed to be the goal of certain forms of meditation (e.g., Forman
1990; Metzinger 2020: § 2.1; Katyal 2023; Chowdhury et al. 2023; Agrawal and Laukkonen 2024) and
we now see that this should not surprise us.*

If these reflections are correct, the exclusion (dampening) of internal and/or external stimuli is
not just one feature of mental absorption out of several. Rather, it is its most essential feature.
Attempting to measure depth of absorption should then amount to measuring the extent to which
stimuli (both internal and external) are dampened. And mental absorption might then be defined as
a state in which some (or all) stimuli are reduced or even suppressed. And indeed, recent experiments
provide strong evidence that people adapt to conflicting information by suppressing task-irrelevant
information rather than enhancing task-relevant information (Gheza and Kool 2025).

An interesting consequence is that, strictly speaking, there is no such thing as paying attention
to an object. A better (but still approximate) way of formulating this would be “not paying attention
to what is not the object”. The question if we can “pay attention to an object or aspect of an object that
is not consciously perceived” (Tsuchiya and Koch 2016: 72) acquires in this way an altogether
different meaning. Note also that being conscious of the relevant sensory stimuli is not the same as
consciously perceiving an object. Discerning an object (or aspect of an object) requires more than the
relevant external stimuli; its identification as an object requires interpretation, which is provided by
internal stimuli. That is to say, both external and internal stimuli are involved in “paying attention to
an object”. And our reflections suggest that it is possible to pay attention to external stimuli without
consciously perceiving the object that is “behind” those external stimuli.

An Analogy

As we saw above, ways have been found (in the form of light-sensitive receptor proteins) to turn
selected receptors (including 5-HT2a) “on and off like a light switch”; no psychedelics are required.
Does this mean that measuring the activation of 5-HT2a receptors could be the variable we are looking
for? Can we look upon the activation of these receptors as the neural correlate of concentration /
absorption?

So far, these thoughts should be taken with caution. To begin with, the studies we have
considered deal primarily with visual phenomena. Mental absorption, on the other hand, covers
more than only visual perception. What is more, measuring the activation of 5-HT:a receptors is far
from simple and may have to be refined before it can usefully be employed. With these provisos in
mind, we continue to look upon the activation of 5-HTza receptors as the variable that informs us
about depth of absorption.

Let me sum up what has been said so far. Both external and internal stimuli can be dampened
by a process in the brain. Research so far suggests that 5-HT2a receptors play a central role in this
process, but nothing is lost if further research were to show that other elements play a role.
Importantly, there are no indications that consciousness itself is dampened when the stimuli are
dampened in this manner.

13 Britannica, s.v. attention; https://www.britannica.com/science/attention, accessed 31-10-2024.

14 Tononi and Koch (2015: 9) draw attention to a counterintuitive prediction of their theory of
consciousness (IIT = Integrated information theory), viz. “that a system such as the cerebral cortex
may generate experience even if the majority of its pyramidal neurons are nearly silent, a state that
is perhaps approximated through certain meditative practices that aim at reaching ‘naked” awareness

without content.”


https://www.britannica.com/science/attention
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This situation can be visualized (imperfectly, to be sure) with the help of a simple analogy. Both
external and internal stimuli can affect consciousness by passing through imaginary “windows”.
These windows can be shut (and here 5-HT2a receptors appear to play a role) with the result that part
of those stimuli will be dampened. Only the stimuli that pass through the windows that are “open”
will affect consciousness. They will indeed constitute the contents of consciousness. If the windows
that are left open let external stimuli pass, the result is likely to be awareness of the external world. If
only internal stimuli can pass, hallucinations may result. Most often there will be a mixture of internal
and external stimuli which will be experienced as “ordinary” awareness. We also considered the
possibility that the extent to which the “windows” are closed provides a measure of the depth of
absorption.

There are complications. There are other ways of reducing external stimuli than only by closing
the “windows”. All these stimuli are suppressed to the extent possible in isolation tanks (or flotation
tanks) and in so-called OVO Whole-Body Perceptual Deprivation chambers. > Since in such
circumstances presumably only (or almost only) internal stimuli remain, we may reasonably expect
that hallucinations can occur. This, it appears, is indeed what can happen.'® However, are the states
here brought about states of absorption? In terms of our window analogy, the windows to external
stimuli can be either open or closed in such a situation, without making a difference: There is no need
to dampen stimuli if there are no stimuli to begin with. Indeed, Fallon (2015: 167) writes the following
about the isolation tank: “Some subjects could stand the isolation tank for only an hour or two. Unable
to focus, they became bored or agitated. Others managed to remain calmly in the tank for many hours
in a state of deep meditation and even began to experience waking dreams and hallucinations.” This
suggests that absorption may or may not take place in an isolation tank.

A recent investigation of meditators in an OVO Whole-Body Perceptual Deprivation chamber
concludes that “OVO-WBPD immersion [led] to a state of absorption in all participants” (Ben-
Soussan et al. 2019). This conclusion must be considered with caution. It is, to begin with, based on
first-person reports. Recall that there is as yet no objective means of measuring depth of absorption;
this we have seen. There is further reason for caution. The participants in this particular experiment
were meditators, most of whom scored higher than average on the Tellegen Absorption Scale.
Against the background of our window analogy, it is hardly surprising that these participants entered
a state of absorption: the analogy suggests that the participants were trained in “closing the
windows”. The question what potential participants who could not or did not “close the windows”
would experience in that situation remains unanswered.”

If we agree with Llinds and Paré (1991: 521) that “the main difference between wakefulness and
paradoxical sleep lies in the weight given to sensory afferents in cognitive images”, it is hardly
surprising that dreaming and psychedelic states broadly overlap (Kraehenmann 2017, Kraehenmann
et al. 2017).

Is it possible to find adults who can “leave all their windows open”? This may not be easy. Alison
Gopnik’s observations on how infants experience the world are therefore all the more interesting. She
describes the external consciousness of young children as being like a lantern and contrasts this with
that of adults, which she compares with a spotlight (Gopnik 2009: 124):18

It's plausible that babies are actually aware of much more, much more intensely, than we are.
The attentional spotlight in adults seems more like an attentional lantern for babies. Instead of
experiencing a single aspect of their world and shutting down everything else they seem to be vividly
experiencing everything at once. ...

15 See, e.g., Lashgari 2023; Glicksohn and Ben-Soussan 2020.

16 Daniel and Mason 2015; Pellegrino et al 2023.

17 Compare this with the following: “Meditation seems to enhance psilocybin’s positive effects while
counteracting possible dysphoric responses.” (Smigielski et al. 2019.)

18 See also Bloom 2009; Ananthaswamy 2014; Gopnik 2018.
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In terms of our window metaphor, this might mean that the windows of babies are wide open
(or perhaps these windows are not even in place as yet), unlike the windows of adults, many of which
are closed at any moment. Does this imply that babies are in a state of absorption? The answer should
now be clear. As long as babies have not yet learned to concentrate (i.e., as long as they have not yet
learned to “close certain windows”), they are not in a state of absorption, far from it. Perhaps one can
say that babies are alert rather than focused.

Consciousness and Attention

The window metaphor does not concern the question if a person is conscious in general (i.e., in a
conscious state, as opposed to being unconscious). On the other hand, it has a lot to do with the
question what a person is conscious of. It may help us understand why people who are fully awake
(in a conscious state) do not become conscious of a gorilla walking through a basketball game.
Remember that becoming conscious of a gorilla requires interpretation that is only provided with the
help of internal stimuli. And yet, many studies of consciousness focus on mental contents that people
may or may not become conscious of while being in a conscious state all along.? The window
metaphor reminds us that we should keep the two carefully apart. It even suggests that the study of
what we are conscious of is not really a study of consciousness at all but rather a study of attention.2

Herzog et al., in their recent book Empirical Theories of Consciousness: The Grand Tour
(forthcoming: 33), state the following: “Proponents of the ‘back of the brain hypothesis” often dismiss
findings supporting the ‘front of the brain hypothesis’ by claiming that the frontal processes actually
reflect attention, or neural activities linked to the report instead of reflecting the activities truly linked
to consciousness.” At first sight this agrees with our observation. However, the immediately
following sentence calls for caution: “One piece of evidence is that, indeed, frontal NCCs [neural
correlates of consciousness] tend to diminish when using no-report paradigms.” The problem is that
no-report paradigms (described in chapter 2.3.1) do not isolate being in a conscious state from being
conscious of certain contents.

Before continuing, we must eliminate a misunderstanding that the window metaphor might
give rise to, the idea namely that the consciousness that “hides” behind the windows is a passive and
inactive observer of the stimuli that have passed through the windows. This is almost certainly
incorrect. Consciousness no doubt has a role to play, even if it is difficult to determine what exactly
that role is and how it plays that role. In other words, consciousness does not have to be passive and
inactive in order to fit the window metaphor. But the window metaphor strongly suggests that
consciousness must be distinguished from the stimuli that provide it with contents.

Without wishing to engage in a comparative evaluation of the theories of consciousness (ToCs)
described in Empirical Theories of Consciousness, it seems at first sight as if at least one of them fits the
window metaphor rather well. It is the ‘Felt Uncertainty” Theory of Consciousness (FUT), presented
in the seventh chapter of that book. The author of the relevant section, Mark Solms, presents the
following conclusion:

The conclusion ... is that brainstem activation of the cortex (which everybody agrees is
prerequisite for perceptual and cognitive consciousness) is affective in nature. This means that the
fundamental source of consciousness is not perceptual but rather affective. Brainstem arousal is not a
contentless power source; it is a fount of feeling. Cortical information processing is intrinsically
unconscious, and it remains so unless and until it is aroused (or rather, modulated, because cortical
activity can be regulated both upward and downward) by the brainstem reticular activating system.

19 On the contrast between conscious states and the contents of consciousness, see also Doerig et al.
2020: 42.
20 Jf we call not seeing the gorilla “inattentional blindness” we risk mixing up interpretation and

attention. See also Herzog and Doerig 2021.
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One could say that the reticular activating system feels its way into cortical information processing —
it palpates it, as it were — and thereby renders it conscious. (Herzog et al. forthcoming: 101)
Consciousness (whose source is affective) is here clearly separated from the external and internal
stimuli that account for perception and cognition.
We may contrast this with another widely accepted spotlight theory of consciousness, the Global
Neuronal Workspace Theory (GNWT). Its followers describe the difference between conscious and
unconscious processing as follows:

while unconscious processing is highly efficient, it is also stereotypical, meaning that the same input
always gives rise to ... more or less the same computations and actions. In order to solve novel
problems, more flexibility is required, and, for that, we need information to be shared broadly across
the many different specialists across the brain, namely across many different brain areas.
Interconnection between processors through a “global workspace” opens a wide variety of functional
possibilities, and allows to produce more flexible and adaptive behaviour. (Claire Sergent and
Daphné Rimsky-Robert in Herzog et al. forthcoming: 58)

The unavoidable question is: Is that which distinguishes conscious processing (broad sharing
across different specialists, etc.) the cause of consciousness or rather its effect? GNWT tends to accept
the former:

An important proposition that often comes along with the global workspace is the notion of
threshold: once information reaches a certain threshold, the workspace fully activates to broadcast it,
a process called "ignition"; below that threshold, the information simply does not enter the
workspace. (id., p. 59)

In other words, consciousness is the indirect effect of information reaching a certain threshold.
Herzog et al. (forthcoming: 138) rightly comment: “consciousness comes along for the ride”;
“consciousness plays no role, it just ‘happens” when broadcasting occurs”. Clearly, GNWT takes us
far away from the window metaphor.?!

The Voluntary Nature of Attention

One important aspect of mental absorption (and of attention / concentration) has not yet been
addressed. It may yet play a crucial role in experiments designed to test its features. Mental
absorption (attention / concentration) can be a voluntary affair, determined by choice on the part of
the subject tested.?? People can (or can learn to) regulate depth of absorption. We had occasion to
observe that a stay in an OVO Whole-Body Perceptual Deprivation chamber may be experienced
differently by meditators than by others. The same applies to experiments with chemical substances
(psychedelic or other) that have an effect on the “windows” discussed above. Voluntary effort can
determine how many of those “windows”, and which ones, will be closed under the influence of the
chemicals concerned. This means that experiments that merely administer such substances and then
ask subjects how they experience this are not good enough; this experience depends on what the
subject “does” with them.? It also reduces the significance of such experiments on non-human
animals.

21 Integrated Information Theory (IIT) does not fare much better. It “explicitly specifies the
magnitude of consciousness with a single scalar number ¢. More ¢ = more consciousness. In this
case, consciousness is not a useful supra-ordinate term. We could eliminate consciousness, and just
use ¢ without losing major scientific insights” (Herzog et al. 2024: 144).

2 Cf. Yang et al. 2024.

2 A recent publication on the effects of psilocybin on attention (Yousefi et al. 2025) does not take

depth of attention into consideration and is therefore of no help in our quest.
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There is more. If the hypothesis proposed in this paper is correct, it seems likely that a voluntary
decision by the subject can determine (also while under the influence of the relevant chemical
substances) whether windows to external stimuli or windows to internal stimuli (or to both) will be
closed. The resulting experiences will be very different. In practice, this means that people who are
experienced in regulating their depth of absorption (such as certain experienced meditators) must be
chosen as subjects in order to obtain promising results.

As important as these observations are, they evoke a new problem. Don’t they introduce a
homunculus, an imaginary mannikin that pulls the strings from behind a (also imaginary) curtain?
What happens in the brain when a subject decides to enter a state of absorption that is more or less
deep? What are the neural correlates of such decisions?

Answering these questions satisfactorily is well beyond the scope of this paper (and beyond the
capacities of its author). It is however possible that consciousness plays a role here. Recall, for
example, the role of consciousness in the ‘Felt Uncertainty” Theory of Consciousness (FUT), briefly
discussed above. In that theory, consciousness is separate from external and internal stimuli. It “hides
behind the windows” and might therefore conceivably play the role of “mannikin behind the
curtain”. Consciousness, it may be recalled, is here a fount of feeling (not a mannikin, of course). And
it is not a passive observer. It has a role to play. Does this role also include choosing depth of
absorption?

Another question that does not fall within the scope of this paper is why we have consciousness
at all. Nor can it be our task to decide whether all or any of the theories that are compatible with the
window metaphor are for that reason correct. There are other demands that such theories will have
to fulfil.# We can only hope that the reflections presented in this paper will make a modest
contribution to this debate.

Concluding Remarks

Where does all this leave us? The hypothesis here presented supports the view that there is such
a thing as depth of absorption (attention / concentration) and that varying degrees of depth can have
profound effects on the way we experience the world, both raw perception and its interpretation. It
also supports the view that depth of absorption can be objectively measured, at least in principle.

The different experiences that accompany various depths of absorption are not proof that there
is a different, higher reality “out there”, as religious thinkers may be tempted to conclude. And yet,
probably the best and most widely applicable definition of religion in general is “belief in some kind
of transcendental world (that may or may not coincide with our observable physical world) inhabited
by spirit beings or forces (that may or may not take an interest in and influence the physical world in
which we live).” (Dunbar 2022: xvii).?> Our analysis shows that there is no need to postulate a
transcendental world “out there”. The experiences here studied, on the other hand, are real, even
though they are not “out there”, but “in our heads”. What is more, it looks as if research is on its way
to find out what processes in the brain give rise to them, and why.

Funding: No funding received.
Acknowledgments: removed for peer review

Conflicts of Interest: No conflicts of interest.

2 See Herzog et al. forthcoming: chapter 10.
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