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Many traditions have utilized silent environments to induce altered states of
consciousness and spiritual experiences. Neurocognitive explorations of spiritual
experience can aid in understanding the underlying mechanism, but these are
surprisingly rare. We present the verbal report and the electroencephalographic (EEG)
alpha profile of a female participant scoring a maximal 34 on the Absorption Scale,
recorded before and while she was immersed in a whole-body perceptual deprivation
(WBPD) tank. We analyze her trancelike experience in terms of the imagery reported:
a spaceship, corridors, doors, a man dressed in white, speaking to God, the sun,
supernova, concentric images, and an out-of-body experience. Her report is indicative
of a spiritual experience, given that she felt that she was “meeting God” in the
laboratory. She exhibited both frontal and parietal left > right alpha power asymmetry
at baseline, whereas in the WBPD condition, there was a global increase in alpha
power and especially a sharp increase in right-frontal alpha power. Her verbal report
and EEG alpha profile were compared to those of another female participant, also
scoring high on absorption, whose verbal report was also indicative of a trancelike
experience. For further comparison, we present the data for two participants scoring
low on absorption. Spiritual experience that can be verbalized might be associated with
a marked increase in right-frontal alpha power, as reported here. In contrast, a mystical
experience characterized by ineffability would be indicated by a marked increase in
left-frontal alpha power.
Keywords: spiritual experience, mystical experience, EEG, alpha, absorption

INTRODUCTION
Many traditions have utilized silent environments to induce altered states of consciousness and
spiritual experiences (Ustinova, 2017). Trait absorption, namely, the individual’s ability to fully
engage attention in an experience, is a primary predictor of such spiritual or religious experience
(Hunt, 2000; Luhrmann et al., 2010; Luhrmann, 2017; Lifshitz et al., 2019), in the same manner that
this trait predisposes for affiliated experiences, such as hallucinations (Glicksohn, 2004), sensed
presence (Granqvist et al., 2005), and altered states of consciousness (Glicksohn and Avnon,
1997–1998; Glicksohn, 2019). This is especially so when coupled with generated states of heightened
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to recall and perhaps to relive a mystical experience in the
laboratory (Beauregard and Paquette, 2008) is not quite the
same as to actually, and spontaneously, experience such
an event. Describing such an altered state of consciousness
can be revealing of the type of thought engaged in at the
time (Glicksohn and Avnon, 1997–1998; Glicksohn and
Lipperman-Kreda, 2007). The aim of the current article
is to present and comment on such a rare spontaneous
spiritual experience, as reported to us, and to investigate its
electrophysiological correlates, focusing on the alpha band
(8–12 Hz). In an altered state of consciousness, relative to a
“resting wakefulness” state of consciousness, the left hemisphere
is thought to become less active (hence, more alpha activity
in that hemisphere), which is in turn balanced by a greater
degree of activation of the right hemisphere. Thus, one would
expect a shift to right-hemisphere dominance in altered states
of consciousness (Davidson, 1976; Glicksohn and Berkovich
Ohana, 2011). In addition, if the left hemisphere is less
active, then the use of literal language and analytical thinking
becomes impaired, leading in turn to both the experience of
ineffability and a shift to an imagery-based mode of cognition
(Glicksohn and Berkovich Ohana, 2011).

absorption in an appropriate setting (Bronkhorst, 2016). As
Glicksohn and Berkovich Ohana (2011, p. 54) have suggested,
“the higher the absorption score, the more entranced the
individual will be, circumstances permitting.” Absorption is
typically assessed using Tellegen’s Absorption Scale (TAS;
Tellegen, 1981).
A recent study employing the TAS and subjective experience
of meditators, such as those of the present sample, has reported
for them a mean score of 23, which was significantly higher
than a mean score of 18 for non-meditating controls (BerkovichOhana and Glicksohn, 2017). Consequently, in the current study,
we expected our participants to score relatively higher than a
normative median of 19 (Glicksohn and Barrett, 2003). Further,
as reported in that study, participants scoring 29+ comprised
5.6% of our normative sample; hence, the verbal reports of those
participants in the present study who score between 29 and 34 are
of primary interest for our investigation of spiritual experience.
In recent research looking at subjective experience arising
from immersion in an environment comprising whole-body
perceptual deprivation (WBPD; Glicksohn et al., 2017, 2019;
Ben-Soussan et al., 2018), participants reported changes in both
spatial and especially temporal experience, including reports of
timelessness, which would be considered by some as constituting
one component of religious experience (Fingelkurts, 2009).
A stronger case could be made if some of the participants
indicated that they had heard the voice of God or that they felt
the presence of God (Fingelkurts, 2009). While these should be
rare occurrences, they might certainly occur in participants with
high trait absorption (Lifshitz et al., 2019), who experience high
state absorption (or immersion) in their session (Glicksohn and
Berkovich Ohana, 2012). The degree of endorsement of an item
indicating having heard the voice of God ranges between 2 and
4% (Glicksohn and Barrett, 2003, p. 841). Reviewing those data
involving a normative sample of 656 participants, we can now
report that of 252 participants in that study who also completed
the TAS, there were 12 who indicated such a spiritual experience,
and of these, three scored between 29 and 34 on the TAS.
In the present article, we shall report in detail the subjective
experience of one of our participants, P2, presented in brief
elsewhere (Glicksohn et al., 2019), who reported “meeting God”
in the laboratory.
Following Lifshitz et al. (2019, p. 6), we classify her subjective
report as being indicative of a spiritual experience. This is because
in her verbal report, P2 fulfills the following three criteria: (1)
“hearing God speak to you in a way you felt you heard outside
your head”; (2) “having a vision that you felt was given to you
by God”; (3) “feeling God near-tangibly present, as if he were
standing there by your side.” Her report is not viewed as being
indicative of a mystical experience, primarily because she does not
explicitly say that her experience was “ineffable, incommunicable,
and indescribable” (Stace, 1960, p. 55). There is, however, a
commonality of experience; for following Stace (1960, p. 131), she
fulfills the criterion of “feeling of the holy, sacred, or divine.”
Although neurocognitive explorations of spiritual experience
can aid in the understanding of the underlying mechanism
and have social implications, they are surprisingly rare
(Fingelkurts, 2009; Le and Silverman, 2011). Presumably,
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MATERIALS AND METHODS
Participants and General Procedure
A total of 32 healthy participants participated in this study
(labeled, as in Glicksohn et al., 2019, S1–S16, and P1–P16),
all being experienced contemplative practitioners, chosen to
participate because of their enhanced introspective and reporting
abilities. The study was approved by the ethics committee of BarIlan University. Upon entering the laboratory, the participant
signed a written informed consent. They all completed a number
of questionnaires prior to entering the WBPD chamber, including
the TAS, of present interest. Prior to entering the chamber, the
participants completed a time-production (TP) task (these data
have been reported in Glicksohn et al., 2017). Then, a 5 min,
eyes-closed electroencephalogram (EEG) baseline recording was
obtained in the open WBPD chamber, prior to the closing of
its door and its illumination with white light (5 min, eyesclosed condition, labeled in the figures as baseline). The whiteilluminated WBPD chamber was then closed, and a 5 min,
eyes-closed EEG recording (WBPD-1) allowed us to test for
the immediate effect of the WBPD. This was followed by
red and indigo light, each presented for 5 min (eyes-open
conditions; these 2 colored-light conditions were presented in a
counterbalanced order across participants), after which a short
report of subjective experience was obtained (these data, both
verbal protocols and EEG, have been reported in Glicksohn
et al., 2019). Then, a third 5 min, eyes-closed EEG was recorded
(WBPD-2), followed by a short report of subjective experience.
At the end of the session, the participants completed a second
TP task and underwent an extensive interview. In this article, we
focus on four participants, P2, P15, S12, and P8, presenting both
their subjective reports regarding their experience during WBPD
and their EEG alpha profile.
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were subsequently referenced offline to average reference, and
both preprocessing of the data and subsequent spectral analysis
(within the range of frequencies from 1 to 45 Hz) were
conducted – all in line with our previous publications (e.g.,
Berkovich-Ohana et al., 2012; Ben-Soussan et al., 2014). In the full
report of these data (Glicksohn et al., 2019), we focused on eight
regions of interest (ROIs), enabling us to present an EEG alpha
profile for each hemisphere, spanning the longitude extending
from frontal (F), to central (C), to parietal (P), and to occipital
(O) sites. On average, there were ∼40 two-second epochs of eyesclosed EEG data for each section of time – beginning, middle,
end – of each condition (baseline, WBPD-1, WBPD-2), each
of which was subjected to spectral analysis. Power values were
summed across bins, to derive alpha (8–12 Hz) power, which
was subsequently log-transformed to normalize the data. Analysis
of the EEG alpha profile was conducted using a repeatedmeasures analysis of variance: condition (baseline, WBPD-1,
WBPD-2) × time (beginning, middle, end) × hemisphere (left,
right) × ROI (F, C, P, O). The analysis is conducted at the
individual level (n = 1); hence, one needs to define a suitable error
term. To do this, the sum of squares (SS) for all higher-order
interaction terms was pooled, which we subsequently labeled as
SSE, as was their df (dfE being 40). Focusing on the six two-way
interactions, we adopted a Bonferroni-corrected p-value of 0.008
(0.05/6) for each of these. Table 1 (derived from a larger table
appearing in Glicksohn et al., 2019) summarizes the main results
for each of the four participants reported here (P2, P15, S12, P8).

Whole-Body Perceptual Deprivation
The OVO WBPD chamber (in the shape of an egg; see
Glicksohn et al., 2017, 2019; Ben-Soussan et al., 2018; Figure 1),
created by Patrizio Paoletti and based on his Sphere Model
of Consciousness (Paoletti, 2002; Paoletti and Ben-Soussan,
2019; Paoletti and Soussan, 2020), is located in the Cognitive
Neurophysiology Laboratory, at the Research Institute for
Neuroscience, Fondazione Patrizio Paoletti, Assisi, Italy. The
chamber was flooded with white light, followed by red light and
indigo light (in a counterbalanced order across participants),
enabling a totally immersive WBPD. In such an environment, the
participant sits in isolation and in silence. The participant’s verbal
reports were heard through a microphone and were recorded.

Assessment of Trait Absorption
The TAS (Tellegen, 1981) comprises 34 true/false items
that participants complete regarding their cognitive–affective
subjective experience (e.g., with respect to synesthesia).

EEG Recording and Analyses
EEG was recorded using a 65-channel geodesic sensor net
(Electrical Geodesics Inc., Eugene, OR, USA) at a 500 Hz
sampling rate, referenced to the vertex (Cz), with analog 0.1–
200 Hz bandpass filtering. Impedance was kept under 40 k,
which is within the accepted range for this system. The data

Analysis of Individual EEG Alpha Profiles
In the present report, we focus on the frontal and parietal
components of this EEG alpha profile. We thus examine 12 power
values for each individual: left frontal (LF), right frontal (RF),
left parietal (LP), and right parietal (RP) at baseline, at WBPD1, and at WBPD-2. For each site (LF, RF, LP, RP) we define
two orthogonal contrasts: (1) comparing WBPD-2 to WBPD-1,
allowing us to assess the influence of WBPD on alpha power, and
(2) comparing the average of WBPD-2 and WBPD-1 to baseline,
allowing us to assess the difference between baseline and WBPD.
For these contrasts, we use SSE from the complete profile as a
suitable error term. In addition to these contrasts, an inspection
of alpha asymmetry (e.g., L > R, or F > P) should be correlated
with particular reports of subjective experience (see below), as
follows: (1) positive (LF < RF) or negative (LF > RF) affect (e.g.,
Davidson, 1992); (2) trancelike (F > P) or reflective (F < P) state
of consciousness (Glicksohn and Berkovich Ohana, 2011).

Analysis of Subjective Reports
The subjective reports, which included both open-ended
descriptions of the experience during the session and answers
to the semistructured interview conducted at the end of the
session, were given to five independent judges, having no
familiarity with the participants. In the full report of these
data (Glicksohn et al., 2019), we focused on three categories:
valence (positive vs. negative), mode of thinking (verbal vs.
imagistic), and state of consciousness (reflective vs. trancelike).
The judges were given the printed reports, together with a
coding sheet specifying these categories, and had to make

FIGURE 1 | The OVO whole body perceptual deprivation (WBPD) tank
located in the Research Institute for Neuroscience, Education and Didactics
(RINED) of the Paoletti Foundation. Written informed consent was obtained
from the individual for the publication of the potentially identifiable images or
data included in this article.
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TABLE 1 | Individual EEG alpha profiles, specifying three two-way interactions that are significant for one or more of the participants.
Hem × ROI

Condition × ROI

Partial η2

F(2, 40)b

Partial η2

F(6, 40)c

Partial η2

40.29*

0.75

10.43*

0.34

3.77*

0.35

46.15*

0.78

4.00

3.38
2.66

Gender

Age (y)

F(3, 40)a

P2

F

30

P15

F

44

Individual

Condition × Hem

S12

M

46

5.11*

0.28

4.53

P8

M

44

14.62*

0.52

1.66

Hem, hemisphere; ROI, region of interest. Critical values for *corrected p-value (0.008):

decisions for each participant and for each category. In
particular, a reflective state of consciousness is defined by an
act of reflective awareness on ongoing experience, whereas
a trancelike state of experience is defined by the lack of
reflective awareness (e.g., Glicksohn and Berkovich Ohana, 2011;
Glicksohn and Berkovich Ohana, 2012). Participants P2 and
P15 were considered to have reported a trancelike experience
by at least four of the five judges. P2, in particular, reported a
spiritual experience.

aF

crit

= 4.98;

bF

crit

1.93
= 6.07;

cF

crit

= 3.71.

that there was this sun that illuminated everything, and I thought I
have to do the same, without making distinctions, but just to shine
and to be calm [sighs].
There was this light that was like a supernova, when planets
collide, and they produce many colors. I could see many
concentric images, and to travel in the universe, in this vast
space. Afterward, the white light appeared again, and I came back
here into the egg.
(Exp: “Have you ever had a similar experience?”)
I had similar experiences during meditation, with me leaving the
body and going around into space. It was like a journey between
the microcosm of my body and the macrocosm of the universe. I
thought I was able to let the sun come in once I was out of the egg
[laughing].

RESULTS
Verbal Reports
Our focus is on the subjective experience of participant P2,
who spontaneously reported “meeting God” in the laboratory.
We first present her report, and then for comparison those of
three other participants: P15, S12, and P8. We comment on the
reports of P2 and P15, trying to contextualize the imagery of their
trancelike experiences.

A few words regarding the content of this participant’s report
are in order, especially in relation to (1) dreams, (2) passages and
overcoming obstacles, (3) encounters with higher beings, as we
will detail in the following paragraphs.
(1) Dreams – The mention of a spaceship brings to mind Jung
(1978, p. 63), who writes when describing a dream of “. . . a
space-ship that comes out of the beyond to the edge of our
world in order to fetch the souls of the dead. It is not clear
from the vision where the ship comes from. . ..”
(2) Passages and overcoming obstacles—The participant
continues with a report of seeing “several corridors that
lead to several doors,” which is in line with Hume’s
(2007, p. 6) suggestion that “The notion of getting
through an obstacle, or having a passage open up to
permit entry to another, more sacred dimension, permeates
myths, legends, religious writing and personal narrations
throughout history. . . but the passage from one to the
other requires opening some sort of portal. Expressions
such as ‘gate,’ ‘way,’ ‘door,’ ‘ladder,’ ‘bridge,’ have been
employed in religious discourse and texts to indicate that
movement is indeed possible.”
(3) Encounters with higher beings – The figure in white, which
she reports encountering, appears in various such accounts.
For example, Shanon (2002, p. 107) writes: “At one turn of
the trail I met a bearded old man sitting on a beautifully
adorned chair. The man wore a splendid white robe full
of rich embroidery, some of it golden, held a scepter in
his hand and his countenance was wise and benevolent.”
This encounter is further in line with a rich body of

Case 1
Participant P2 is a healthy, right-handed 30-year-old woman,
with no history of psychological or physical trauma or substance
abuse, scoring 34 (out of 34) on the TAS. Her subjective report
(appearing abridged in Glicksohn et al., 2019) is the single
report we have that, to our mind, could be clearly indicative
of a spiritual experience. Here is her report, which was found
to depict a trancelike experience by our independent judges
(Glicksohn et al., 2019):
. . .there was this spaceship that was carrying me around the
universe. When the blue light set in, I saw several corridors that
lead me to several doors, which could be open, and at the end
there was a person dressed in white who welcomed me, and I said
to myself: “I’m meeting God.” [laughing]
(Exp: “Have you ever had a similar experience?”)
To meet him in person, no. But, to speak to him, yes. It was like
going back home, and he said to me, “So you remember why you
are on Earth now? Do you know what you have to do? You have
just to continue to shine and bring light to people.” That’s what I
heard when he appeared before me.
Afterward, I heard the sounds, and it was like going back into
the spaceship and going around, and I felt I have to move on
[laughing]. When the red light set in, I felt like I was in the sun and
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individual soul was thought to be of “heavenly” origin,
a particle of the world soul, and hence a microcosm, a
reflection of the macrocosm.”

literature related to (3.1) near-death experiences (NDEs),
(3.2) mystical descriptions of God, and (3.3) the unity
between the microcosmos and the macrocosmos, as will
be detailed below.

Case 2

(3.1) In an NDE in which there are reports of both timelessness
(Wittmann et al., 2017) and “meeting God” (as seen in
the web-based databank of the Near Death Experience
Research Foundation, http://www.nderf.org/index.htm,
employed by Wittmann et al., 2017), a characteristic
account of such an experience would be “I encountered a
form, who I knew was God, who told me it was time to now
go back”1 . In the verbal report of P2, God has a mission
for her. Following Lifshitz et al. (2019, p. 6), we classify
her subjective report as being indicative of a spiritual
experience, because she explicitly reported “meeting God”
in the laboratory.
(3.2) The notion of shining like a sun, both literally and
metaphorically, is familiar from the mystical literature.
For example, Underhill (1955, p. 237) writes: “. . .and
straightway he became all shining like the sun.” Stace (1960,
p. 97) notes “That God is light is the common metaphor for
his goodness and blessedness.” Further, Underhill (1955,
p. 249) writes, “A new sun rises above the horizon, and
transfigures their twilit world. Over and over again, they
return to light-imagery in this connection.”
Her imagery of concentric images could have certainly
been influenced by various science fiction movies that
have appeared over the years and especially by Stanley
Kubrick’s adaptation of Arthur. C. Clarke’s, 2001: A
Space Odyssey2 . There are, however, other precursors.
Watts (1962, p. 29), for example, provides an earlier and
comparable description: “I begin to feel that the world is
at once inside my head and outside it, and the two, inside
and outside, begin to include or ‘cap’ one another like
an infinite series of concentric spheres.” The concentric
circles are, perhaps “images of phosphene rings (annuli),
and images of amorphous expanding waves” (Nicholson
and Firnhaber, 2004, p. 56).
Similarly to NDEs, out-of-body experiences are
occasionally reported by experienced meditators
(Berkovich-Ohana et al., 2013). Suedfeld (1980, p. 204)
has made the insightful comment: “One problem with
the scientific paradigm followed by most workers in this
area is that it tends to concentrate on group results and
quantitative data, so that such occurrences usually do not
appear in the published research even when they have
been mentioned by subjects.” In the present article, we are
attempting to rectify this.
(3.3) Finally, the journey the participant describes between the
microcosm of her body and the macrocosm of the universe,
reminds one of Jung’s (1978, p. 29) writing related to: “. . .
psychic wholeness, as the historical testimonies show, has
always been characterized by certain cosmic affinities: the
1
2

For comparison, participant P15 is a 44-year-old woman, scoring
32 on the TAS. Her subjective report is also colorful, but does
not necessarily depict a spiritual experience, although this was
also judged to present a trancelike experience by our independent
judges (Glicksohn et al., 2019):
The first mental link I had was about being in my mother’s
stomach, this relationship came to me, so that everything I
experienced was what I would feel in the mother’s womb, and
I heard the sounds as they were amplified, and these were the
sounds produced by me; these were my sounds. So, I had a higher
sensitivity for those of my breath, of the sound of my breath, all
my hearing abilities were activated.
It was a very strong sensation, very intense from the sensory point
of view. When the red set in, it had a very strong impact on
me [laughing], and therefore there could have been a moment of
anxiety in the red, but then I linked it to the sun on the stomach, to
the belly exposed to light, and so the sun enters into the mother’s
womb, this light. . ..
In the blue, I really found my depth, I really felt myself, my deep
being. It was linked to the earthly experience of the sea of the blue.
However, apart from this mental link, the visual association of an
ocean. . . I really felt my deep being, and this gave me a feeling of
calm and peace and a sense of well-being, of self-collection [sighs].
When the white set in, I had temporal perception, because in the
white I had the clear sensation of being inside the egg, of the
spatial form, the sensory perception of the egg. But, at the same
time, there was also a feeling of expansion. Concerning time, time
was neither fast nor slow, but I stayed firm. There was absence
of time. . . but, together with this, as I was moving in time, that
is cued by my breath, time was cued by my sensations, but in
reality, this is in the present, it wasn’t fast or slow, it just was what
it was. To describe this. . . floating, in suspension, that is how I
would describe it.

P15 reports womb-like imagery and other associations, which
are encouraged by immersion in our WBPD, as in other
comparable set-ups. For example, Benson (2001, p. 125) reports
that observers placed within a Turrell Ganzfeld sphere frequently
described their experience as being “calming, relaxing, womblike, uplifting, meditative, and so on.” Experienced meditators,
such as P15, also report “. . .like being in the mother’s womb.
A deep state of ease and peace” (Travis et al., 2017, p. 162). She
also refers to the sun, but in addition she addresses the colors. The
notion that red light might influence both mood and subjective
experience has a venerable history (Elliot et al., 2007).

Case 3
While no participant reported what would be considered to be
a mystical experience, as defined by consensual criteria (Stace,
1960), a somewhat minor variant of the experience of unity was
reported by participant S12, who is a 46-year-old man, scoring 24
on the TAS:

https://www.nderf.org/joann_m’s_nde.htm
https://en.wikipedia.org/wiki/2001:_A_Space_Odyssey_(novel)
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the egg.” In fact, note that at this point in time, the L > R
frontal alpha asymmetry is abolished. The parietal L > R alpha
asymmetry has a corresponding focus on external space in the
verbal report (spaceship, doors, etc.). P2 is completely immersed
in this trancelike experience.

Very interesting, the sensation that everything is mind. There are
no points of reference. Everything is the egg. It’s the environment,
which is unfamiliar, and then I listen more to myself. Paid more
attention to myself and to the noises of the body and of the
stomach. They were expanded. It was weird and funny. It is an
opportunity to look inside.

Case 2

Case 4

Participant P15 exhibits parietal (but not frontal) L > R alpha
asymmetry during WBPD (Figure 2B). In fact, at WBPD-1, the
L > R frontal alpha asymmetry is abolished. Thus, while P2 and
P15 present similar parietal alpha profiles, frontally they diverge.
For P15, while in the WBPD condition, there is no L > R frontal
alpha asymmetry, primarily due to the gradual increase in RF
alpha power, coupled with the decrease in LF alpha power in the
transition from baseline to WBPD-1 (and note from Table 2 that
there is no significant difference between baseline and WBPD
for LF). As for P2, the parietal L > R alpha asymmetry has a
corresponding focus on external space in the verbal report of P15
(“experience of the sea of blue”). P15 is completely immersed in
this trancelike experience.

For comparison, another 44-year-old man, P8, scoring 19 on the
TAS, reported:
. . .I was very focused on my inner experience. I was very relaxed,
to the point that at some stage I was actually on the edge between
being awake and being asleep. . .. I saw images coming and
going. . . I always had the feeling to be with a divided attention,
one focused on the inside and one focused on what was going on
outside. . ..

EEG Alpha Profiles
Case 1
Participant P2 exhibited both frontal and parietal L > R alpha
asymmetry (Figure 2A). In addition, note that she exhibits a
sharp increase in right-frontal (RF) alpha power in the WBPD
condition. In fact, as one reviewer has stressed, there is for her
a global increase in alpha. Table 2 summarizes the individual
orthogonal contrasts employed to help interpret her data (and
those of the other three participants reported here), and as can
be readily seen there, the size of effect for RF is impressive.
Given that she reports having experienced a spiritual experience
during WBPD, it is possible that this experience is associated with
this marked increase in RF alpha power. As the same reviewer
has suggested, at WBPD-2, the increase in RF alpha power now
equals that of LF. When the chamber was flooded with white
light the second time, P2 reports that she “came back here into

Case 3
Participant S12 has R > L parietal alpha asymmetry, which
reverses (L > R) during WBPD (Figure 3A). There is a
corresponding focus on external space in the verbal report
(“Everything is the egg”). In addition, the L > R frontal alpha
asymmetry also reverses during WBPD, primarily due to an
increase of RF alpha power, which is somewhat similar to that
observed for P2 (Figure 2A). Note from Table 2, however,
that none of the contrasts are significant (the increase in alpha
power between baseline and WBPD for LP does not pass our
Bonferroni-corrected criterion).

FIGURE 2 | Alpha profile for participant P2 (A) and for P15 (B). LF, left frontal; RF, right frontal; LP, left parietal; RP, right parietal. On average, there were ∼40
two-second epochs for each section of time – beginning, middle, end – of each condition (baseline, WBPD-1, WBPD-2), each epoch being subjected to spectral
analysis. Derived power values within the alpha (8–12 Hz) band were then log-transformed and averaged, for each section of time within each condition. Mean
values reported here are collapsed over time within condition. Error bars refer to SE within condition, based on the three computed means.
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TABLE 2 | Individual orthogonal contrasts.
Individual

MSE

ROI

SS(WBPD-2 vs. WBPD-1)

F(1, 40)

Partial η2

SS (WBPD vs. baseline)

F(1, 40)

Partial η2

P2

0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.052
0.052
0.052
0.052
0.004
0.004
0.004
0.004

LF
RF
LP
RP
LF
RF
LP
RP
LF
RF
LP
RP
LF
RF
LP
RP

0.038
0.182
0.059
0.091
0.039
0.045
0.099
0.063
0.009
0.225
0.002
0.001
0.002
0.018
0.003
0.001

10.96*
52.87*
17.15*
26.30*
11.44*
12.95*
28.82*
18.26*
0.16
4.30
0.04
0.02
0.53
4.98
0.80
0.22

0.24
0.60
0.33
0.43
0.25
0.27
0.45
0.34

0.051
0.096
0.060
0.034
0.000
0.036
0.022
0.047
0.003
0.073
0.443
0.209
0.010
0.013
0.006
0.000

14.77*
27.76*
17.51*
9.87*
0.02
10.45*
6.33
13.52*
0.05
1.39
8.48
3.99
2.83
3.66
1.52
0.00

0.30
0.44
0.33
0.22

P15

S12

P8

0.23
0.15
0.28

ROI, region of interest; LF, left frontal; RF, right frontal; LP, left parietal; RP, right parietal. *Given 8 contrasts for each individual, the p-value adopted for each = 0.006
(Fcrit = 8.53).

FIGURE 3 | Alpha profile for participant S12 (A) and for P8 (B). LF, left frontal; RF, right frontal; LP, left parietal; RP, right parietal.
TABLE 3 | Participant’s trait absorption (TAS), subjective experience, and EEG alpha profile.

Participant

Absorption

P2

High

P15

High

S12

Medium

P8

Medium

Ineffability

Spiritual

Trancelike

Frontal

Parietal

During

experience

experience

asymmetry

asymmetry

WBPD

+

L>R

L>R

RF

L>R

LP

+

+

note an increase of RF alpha power during WBPD, although as
with S12, none of the contrasts are significant. Table 3 presents
individual profiles for each of these participants, based on three
sources of data: Trait absorption (TAS), subjective experience,
and EEG alpha profile.

Case 4
P8 also exhibits a reversal in hemispheric asymmetry, from
parietal R > L at baseline, to L > R during WBPD (Figure 3B).
There is a corresponding focus on external space in the verbal
report (“one focused on what was going on outside”). Again, we
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alpha power (Davidson, 1976), and this should be looked for.
A trancelike experience is associated with parietal L > R alpha
asymmetry (Glicksohn and Berkovich Ohana, 2011), as reported
in this article. A reversal in alpha asymmetry noted here, from
parietal R > L at baseline, to L > R during WBPD (participants
P8, S12), may well be indicative of the type of dynamic shift
in hemispheric asymmetry predicted by Suedfeld et al. (1994)
for exposure to our WBPD environment. Indeed, our use of
WBPD facilitated what Travis et al. (2017, p. 162) have termed
“lively silence,” which is “not passive or inert” – as clearly seen in
the imagery reported by our participants. As McGilchrist (2019,
p. 330) has recently noted, “A constant feature of all mystical
traditions is an emphasis on the creative power of silence and
stillness” and further that this facilitates “the mode of attention
to the world [more] of the RH than the LH.” Our data – both
experiential and electrophysiological – support this view.

DISCUSSION
The present article adds to a small literature addressing
neurocognitive
explorations
of
spiritual
experience
(Fingelkurts, 2009; Le and Silverman, 2011). Trait absorption
is clearly a relevant factor here, as others have also noted (e.g.,
Studerus et al., 2012). When Beauregard et al. (2009) requested
from their participants “to mentally visualize and emotionally
connect with the ‘being of light’ allegedly encountered” during
their NDE, they recorded higher alpha power, relative to a control
condition of mentally visualizing “the light emitted by a lamp,” in
both hemispheres, frontally.
Here, we found that spiritual experience that can be verbalized
might be associated with a marked increase in RF alpha power
(P2), and this is worthy of further study. Thus, while there is a
global increase in alpha for P2 reporting a spiritual experience,
note from Table 2 the very large effect size for RF in particular.
We can contextualize these changes in alpha power and alpha
asymmetry reported here for P2 and S12 with the aid of the
literature, which discusses affect and alpha activity. First, note
that the experience reported by P2 is both spiritual and positive.
A positive experience should be correlated with lower LF alpha
power, and a negative experience should be correlated with
lower RF alpha activity (e.g., Davidson, 1992). If participants
exposed to WBPD have sustained alertness and introspective
sensitization, as one would expect from those individuals trained
in contemplative meditation whose data we report here (such
as P2), then one would also expect to see higher RP alpha
(Benedek et al., 2014), implicating internally oriented attention.
The state of consciousness of the participant can be either more
trancelike (F > P) or more reflective (F < P), as we have argued
(Glicksohn and Berkovich Ohana, 2011). Furthermore, Lodder
and van Putten (2013, p. 230–231) have suggested categorizing
the alpha power distribution as follows: (1) “normal,” if P > F;
(2) “moderate differentiation,” if P = F; and (3) “deviant,” if
F > P. Combining these notions, and looking at the individual
alpha profiles, we note that both P2 and P15 display “deviant”
differentiation at both baseline and during WBPD, and they were
both immersed in their trancelike experience. But P2 reports a
spiritual experience, which she has no problem in describing.
Hence, the experience is not characterized by ineffability, as
would be characteristic of a mystical experience. We stress that
her spiritual (but not mystical) experience might be indexed by a
marked increase in RF alpha power.
Mystical experience, which is characterized by ineffability
(Stace, 1960), should be associated with a marked increase in LF
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