
Brain & Consciousness, Proc. ECPD Symposium, pp. 269-273 Belgrade, Yugoslavia
Lj. Rakiæ, G. Kostopoulos, D. Rakoviæ, and Dj. Koruga, eds. 22-23 September 1997

EEEEGG  CCOORRRREELLAATTEESS  OOFF  HHEEAALLEERR//HHEEAALLEEEE
SSTTAATTEESS  OOFF  CCOONNSSCCIIOOUUSSNNEESSSS

Milorad Toma�eviæ 1, , Emil Jovanov2,3,
Dejan Rakoviæ 2,4, Predrag �ukoviæ 2, Sa�a Stanojloviæ 2 and Marko Car5

1"VinŁa" Institute of Nuclear Sciences, PO Box 522, 11001 Belgrade, Yugoslavia,
2Faculty of Electrical Engineering, PO Box 35-54, 11120 Belgrade, Yugoslavia,

3Institute "M. Pupin", Computer Systems Department, Volgina 15, Belgrade, Yugoslavia,
4European Centre for Peace and Development (ECPD) of the United Nations University for Peace,

Terazije 41, Belgrade, Yugoslavia,
5Institute for Biological Research, Center for Multidisciplinary Studies,

29. Novembra 142, Belgrade, Yugoslavia

Abstract. Transpersonal phenomena might be a key point
for understanding the nature of altered states of
consciousness and the very nature of consciousness. This
was our motivation examining EEG correlates of the
healer/healee interactions, as presumably most intriguing
and relatively easily reproducible transpersonal phenomena.
This paper reports investigations evaluated within the pilot
group of one healer and five healees. The most interesting
finding was that healer�s EEG at the beginning of each
session exhibited very low frequency rhythmicity, possibly
caused by neuro-vegetative system activation. It should be
added that some short temporal changes in patterns of EEG
spectrograms of the healer and the healees were observed.
The results obtained by analysis of power and coherence
time series in time intervals of 60 seconds were not
statistically significant. This might be in accordance with the
predicted transitional nature of transpersonal phenomena.
Future research should take into account time-frequency
analysis of short-lasting phenomena, as well as the
elaborated very low frequency signal processing procedures.
Keywords: EEG, consciousness, altered states, transitional
states, healer/heale transpersonal interaction, ionic transfer,
spectral analysis, coherence.

1 Introduction

The key problem of any future theory of
consciousness is how to incorporate altered states of
consciousness [1-3] (REM sleep, meditation,
hypnosis, psychedelic drug influence, some
psychopathological states, near-death experiences, ...)
within a new paradigm. It should be pointed out that
purely biochemical mechanisms of the extended
reticular-thalamic activating system (serving as a
selector and amplifier of the conscious content out of
many other currently processed nonamplified
contextual unconscious contents) are not accelerated
up to several orders of magnitude, as the subjective
time sense is dilated in altered states of consciousness
- in respect to the normal awake state. According to
the biophysical model for altered states of

consciousness (proposed by one of us, D. R. [4-6]),
the electromagnetic (EM) component of
ultralowfrequency (ULF) brainwaves, related to
"subjective" reference frame of consciousness, enables
perfect fitting with the narrowed-down limits of
conscious capacity in normal awake states and very
extended limits in altered states of consciousness - due
to the biophysical relativistic mechanism of dilated
subjective time base. In this model, consciousness is
subtle internal display in the form of EM component
of ULF brainwave ionic currents, in which complete
information (both conscious and unconscious) is
permanently coded from brain’s neural networks, as a
spatio-temporal pattern resulting from changes of the
electrosynaptic interconnections in the neural
networks of the brain.

Then, according to this model, altered states of
consciousness are a consequence of partial
displacement of the ionic acupuncture system outside
the body (when the embedded EM component of ULF
brainwaves is propagating through this weakly ionized
structured gaseous medium of low-dielectric relative
permittivity, εr ≈ 1), while normal states of
consciousness (alert state, non-REM sleep, ...) are
achieved when there are no such displacements (when
brainwaves are propagating only through the
structured brain tissue of high-dielectric relative
permittivity, εr »1)! The displaced ionic structure in
this model must have a form of weakly ionized
gaseous "optical" neural network, for continually
inflowing information from the brain’s neural
networks to be "subjectively" recognized. Hence, such
ionic neural network behaves also as an optical sensor,
which can even perceive an environment extrasensory,
as reported by reanimated persons [3].

Even most peculiar spatio-temporal transpersonal
interactions are predicted in transitional states of
interchange of normal and altered states of
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consciousness (when brainwaves traverse from high-
dielectric (εr »1) to low-dielectric (εr ≈ 1) state or vice
versa, the relative velocity v c r= 0 / ε  of "subjec-
tive" reference frame being therefore subjected to
abrupt change in short transitional period τ~0.1 s, with
"subjective frame" acceleration ~ c0/τ ~ 109 m/s2) -
due to the relativistic generation of so-called
wormholes in highly noninertial "subjective" reference
frame - fully equivalent, according to Einstein’s
Principle of equivalence, to extremely strong
gravitational fields where generation of wormholes (or
the Einstein-Rosen space-time bridges, whose
entrance and exit could be in very distant space-time
points) is theoretically predicted [7]. It should be
pointed out that apart from the EM field, the displaced
part of ionic acupuncture system (in the form of ionic
neural network, having the "optical" sensory
function), must also be tunneled in such (acausal)
interactions of consciousness with distant events in
space-time!

These transitional states of consciousness are
presumably also the basis of most transpersonal
phenomena [8] - being really described by rare
practitioners as not subjected to spatio-temporal
limitations [9-11] - providing also an explanation for
their transitional nature and poor reproducibility: they
last only ~0.1 s, and spontaneous conditions for them
are achieved only every 1.5-2 hours, with periodicity
of ultradian rhythms which govern the interchange of
normal and altered states of consciousness [12].
However, it should be noted that the non-low-
dielectric barriers in interaction with the low-dielectric
barriers are helping in overcoming themselves in such
induced transitional states - quite opposite to normal
experience in usual mechanical interactions - enabling
even their deliberate control and prolongation [9,10].

It should be also pointed out that the ionic nature
of the acupuncture system suggests the possibility that
ions in air (prana, qi, pneuma) can be physiologically
effective [13], just through the acupuncture ionic
system and biophysical mechanisms that lie in the
basis of acupuncture regulation [14] (out of them, the
positive ions have an exciting influence (yang) and the
negative ones an inhibiting influence (yin) [13]). So,
qi (sometimes erroneously referred as a new kind of
biological energy, bioenergy) can be related to ions
flowing through the ionic channels of the acupuncture
system in the form of ULF ionic currents, with
informational content coded in spatio-frequency form
of currents and EM fields. It should be pointed out that
a lot of experimental phenomena related to external qi
gong treatment [15] can be reconciled with the ionic
nature of qi. So, it seems that the healing process can
be related with the transfer of ions between the healer
and healee, and/or transfer of the EM information
patterns responsible for normal functioning of
acupuncture system and overall health [4,5]. Also,
even distant displacements of the healer’s ionic

structure in remote diagnosis and healing [10] could
be expected in transitional states of consciousness.

This was our motivation to start examination [16]
of EEG correlates of the healer/healee interactions, as
presumably most intriguing and relatively easily
reproducible transpersonal phenomena [15]. This
paper presents preliminary results obtained during five
healing sessions of one healer. The results obtained
will be used to set-up framework of future research.

2 Method

SUBJECTS - The study was carried out on one
healer and five healthy adult volunteers. There were 3
males and 2 females, whose ages ranged from 24 to 30
years with a mean age of 26 years. All subjects were
free of any medication. Prior to the experiment
subjects were informed verbally about all aspects of
the experimental procedure.

APPARATUS - Electroencephalographs were
recorded in an electromagnetically shielded room by a
MEDELEC 1A97 EEG machine, with lower and
upper band-pass filter limits set at 0.5 Hz and 30 Hz,
respectively. Ag/AgCl electrodes with impedance less
than 5 kΩ. EEG was recorded simultaneously from
two adult human subjects (healer and patient-healee).
Electrodes were placed at 16 locations (F3, F4, T3,
T4, P3, P4, O1, O2 - healer, and F3, F4, T3, T4, P3,
P4, O1, O2 - healee) according to the International 10-
20 system with average reference. The EEG outputs
were digitized with 12-bit precision at a sampling rate
of 128 Hz per channel using A/D converter Data
Translation 2801.

PROCEDURE - The experiment was conducted in
a sound-proof room. The patients were in relaxed state
with eyes closed. Subjects had no physical contact.
Each recording session was divided into three
sequential periods:

 (1) Initial state, before the healing session (2 min
with eyes closed, healer had no activity),

 (2) During the healing session (3 min.), and
 (3) After the healing session (2 min).
During those periods an EEG was recorded and

stored on a hard-disk.
DATA ANALYSIS - The length of each EEG-trace

was 420 s. Time-varying EEG spectra (spectrograms)
with 0.5 Hz resolution were calculated by the
MATLAB program using a 256-point FFT algorithm
performed on 2 s Hamming-windowed halfoverlapped
epochs. An array of EEG partial power spectra for
each subject and each derivation was computed by
integration by the trapezoidal rule of the spectrogram
over the four frequency bands: θ (from 4 to 8 Hz), α1

(from 8 to 10.5 Hz), α (from 8 to 13 Hz), and β1 (13 to
18 Hz).

The coherence of spectral arrays was estimated
using Welch�s averaged periodogram method at 512-
point (4 s) epochs of EEG data divided into 256-point
(2 s) detrended Hamming-windowed subsets with
240-point overlap. Total coherence for the each
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frequency band was calculated using the same
methods as those described by Levine et al. [17].
3 Results

The healer’s EEG at the beginning of each of the
five sessions exhibited similar properties (Fig. 1). The
specific pattern of this slow fluctuation is not due to
the cortical activity, but to intensive neuro-vegetative
reaction. This reaction is accompanied with the
changes of skin resistivity, which is the greatest at the
parietal and temporal brain sites.

Figure 1. An example of the healer’s neuro-vegetative
reaction at the beginning of session

The healee’s power spectrum exhibited small
changes, the greatest being at frontal brain sites. The
healee’s power spectrum during the session is shown
in Fig. 2.

The Mann-Whitney U-test was used to analyse
coherence of spectral arrays (COSPAR�s). Significant
changes in 3 out of 5 experiments were observed.
Changes were most pronounced at channel T3 (both
healer’s and healee’s). However, due to their small
values, medians of coherence time series (30-50%)
were not taken into consideration. Increase of
coherence occurred only in short intervals. Epochs of
4s, before and during the session were used to
estimate maximum coherence value in alpha and theta
bands. Results are summarised in Table 1. Increase of
maximum coherence in alpha band was 6-13% for
subjects 1, 2, and 3, while 4.4% for the whole group.
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Figure 2. Spectrogram (channel P3) of (a) healer and (b) healee; increase in power is most pronounced in theta band; periods:
B- before, D- during, and A - after the healing session.

Table 1. Maximum mean coherence in theta and alpha band for 4s time epochs, before, during, and after the healing session.

FREQUENCY BAND

THETA ALPHA

SUBJ. BEFORE DURING AFTER BEFORE DURING AFTER

1 73%(T3-T3) 82%(F4-F4 75%(T3-T3) 70%(O2-O2) 78%(F3-F3) 76%(P4-P4)
2 73%(P4-P4) 70%(O2-O2) 69%(P4-P4) 78%(T4-T4) 84%(O1-O1) 83%(T3-T3)
3 74%(F4-F4) 72%(P3-P3) 81%(T3-T3) 79%(O2-O2) 92%(O1-O1) 84%(O2-O2)
4 71%(F4-F4) 78%(F3-F3) 71%(F3-F3) 81%(F3-F3) 82%(O2-O2) 77%(P4-P4)
5 77%(F4-F4) 81%(P3-P3) 74%(O2-O2) 80%(T3-T3) 74%(F3-F3) 84%(O1-O1)

mean 74,6% 76,6% 74,0% 77,6% 82% 80,8%
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An example of synchronized EEG signals of the
healer and the healee 3 during the treatment, as well as
the corresponding phase diagrams and coherence
diagrams are shown in Fig. 3. The phase difference at
frequencies with maximum coherence is 180o.
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Figure 3. An example of short-time EEG synchronization
with max. coherence; channel O1 of the healer and subject
3; plots of (a) original signal and (b) phase and coherence
diagrams.

4 Conclusion

The main aim of our pilot experiment made on one
healer and five healees was to establish experimental
set-up for larger experimental group as well as
methods for quantitative analysis. Due to small
experimental group and nonstationarity of EEG
signals, the results obtained by dynamic analysis of
power and coherence time series were not statistically
significant. If the healer/healee interaction is related
with the transfer of the EM information patterns, then
it is to be established during short time intervals. This
is suggested by the increase of the maximum mean
coherence of the whole group in alpha band (4.6%),
obtained by statistical analysis of the coherence of 4s
long time epochs. Due to the nature of the underlying
phenomenon it is necessary to perform data
acquisition with a higher sampling rate (>256 Hz).
Quantification of the observed changes in delta and
subdelta band require more elaborate signal
processing procedures.
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