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EEG coherence was measured between pairs of three different subjects during a one-hour period practice of the 
Transcendental Meditation (TM) program. Coherence between subjects was evaluated for two sequential fifteen 
minute periods. On six experimental days, these periods preceded and then coincided with a fifteen minute period 
during which 2500 students participated in the TM-Sidhi program at a course over lo00 miles away. After the 
course had ended coherence was evaluated on six control days. 

It was found that intersubject coherence was generally low, between 0.35 and 0.4, with coherence in the alpha 
(8-12 Hz) and beta (16-20 Hz) frequencies significantly higher than at other frequencies. On the experimental days, 
intersubject EEG coherence increased during the experimental period relative to the fifteen minute baseline period 
immediately preceding the experimental period. Coherence increased significantly from baseline to experimental 
periods on experimental days compared with control days (p = 0.02). This effect was particularly evident in the 
alpha and beta frequencies. The results reinforce previous sociological studies showing decreased social disorder 
in the vicinity of TM and TM-Sidhi participants and are discussed in terms of a field theoretic view of consciousness. 

In the last twenty years the Transcendental Medita- 
tion (TM) program has been taught to over two 
million people interested in personal development 
and has stimulated considerable scientific research 
(e.g., Wallace, 1970; Wallace & Benson, 1972; 
Wallace, Benson, & Wilson, 1971; see Orme- 
Johnson & Farrow, 1976 for 104 collected papers 
on the TM program). In recent years, the founder 
of the technique, Maharishi Mahesh Yogi, has 
introduced advanced techniques, the TM-Sidhi pro- 
gram, formulated both to accelerate personal de- 
velopment and to create order in what he calls the 
field of collective consciousness (e.g., Maharishi 
Mahesh Yogi, 1978). 

There is now considerable experimental evidence 
that when a relatively small number of individuals 
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Johnson, Chairman, Department of Psychology, Maharishi 
International University, Fairfield, Iowa, USA, 52556. 

The authors wish to acknowledge the technical assistance 
of Doug Kay and Nancy Kay, Eliha Jacobe, Bill Veseley and 
Suzanne Araas. In addition, we wish to thank Charles 
Edwards and Simi Summer for their help in preparing the 
manuscript, Rhoda Orme-Johnson for her thoughtful editorial 
assistance and Lawrence Domash for suggesting this 
direction of research. 

is participating in the TM and TM-Sidhi program, 
there is a reduction in social disorder in the sur- 
rounding population (Aron & Aron, 1981; 
Dillbeck, 1981 ; Dillbeck, Orme-Johnson, & 
Landrith, 1981 ; Orme-Johnson, 1981a, 1981b; 
Borland & Landrith, 1976). The most ambitious 
research of this type studied a random sample 
( N  = 160) of all U.S. cities over a 15 year period 
from (1964-1978 Dillbeck, 1981) and showed sig- 
nificant ( p  < 0.05 and p < 0.01) correlations bet- 
ween decreasing crime tend and percentage of TM 
participants in a city, controlling through partial 
correlations for the effects of 10 demographic 
variables, rate of police per population plus popu- 
lation, population density, median years education, 
percentage of persons in the same residence after 
five years, per capita income, percentage of persons 
in the age range 15 to 29 years, percentage un- 
employed, and percentage of famiIes with income 
below the poverty level. 
In addition, Dillbeck (1981) conducted a cross- 

lagged panel analysis which quite consistently sup- 
ported the interpretation of a causal influence of the 
TM program on crime rate reduction. 

The issue of causality was directly studied by 
experimental intervention studies (e.g., Aron & 
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Aron, 1981, Orme-Johnson, 1981a, 1981b). In three 
separate replications, Aron and Aron found that 
when they moved 28-40 individuals participating 
in the TM-Sidhi program from their usual low 
crime area of residence in Atlanta to do their even- 
ing TM-Sidhi program in the high crime area for 
one-week periods, the crime rate decreased during 
that period in the high crime area and increased in 
the low crime area they had left. The effect re- 
versed when they moved back to their original site 
( p  < 0.005). Orme-Johnson (1981a, 1981b) found 
that extreme social violence decreased in five 
trouble-spot countries (in Central America, South 
east Asia, Southern Africa, and the Mid East) 
during the approximately one-month period in 
which groups of 100 or more were flown into the 
various countries to participate collectively in the 
TM-Sidhi program. In both of these studies (Aron 
& Aron, 1981; Orme-Johnson, 1981a, 1981b) the 
TM participants did not directly interact with the 
local population. They simply did their TM-Sidhi 
program collectively in the area. 

These remarkable results are interpreted as 
supporting a field theory of consciousness. The 
originator of the techniques, Maharishi Mahesh 
Yogi, proposes that the larger the group practicing 
the TM-Sidhi program together, the greater the 
effect it will have on this field. On the occasion of 
a group of over 2500 TM-Sidhi participants attend- 
ing a course in Amherst, Massachusetts, and thus 
practicing the TM-Sidhi program together, it was 
decided to investigate any possible field effects. If 
consciousness is a pervasive field, and if a large 
group of individuals influencing that field would 
intensify field effects, it seems possible that we could 
detect such effects even a t  some distance from that 
group. This we attempted to do in our EEG 
laboratory in Fairfield, Iowa, some 11 70 miles from 
the site of the course. 

For the last six years we have been studying the 
effects of the Transcendental Meditation program 
on EEG spectra and coherence in the individual 
(Dillbeck & Bronson, 1981 ; Dillbeck, Orme- 
Johnson, & Wallace, 1981 ; Hebert & Lehmann, 
1977; Levine, 1976; Orme-Johnson, 1977; Orme- 
Johnson & Haynes, 1981). Since the EEG is 
sensitive to changes in consciousness, we hypo- 
thesized that field fluctuations might be detected by 
analyzing the EEG coherence between subjects. 
Their EEGs might be expected to rise and fall in 
synchrony, much as corks riding on a wave rise and 
fall together. The experimental question was 
whether the group participation in the TM-Sidhi 

course by 2500 people in Amherst would increase 
the EEG coherence between three subjects at the 
Fairfield EEG laboratory. 

METHOD 

Subjects 

The subjects at  MIU in Fairfield were two females, 
23 and 25 years old, and one male, 28 years, all in 
good health. 

Apparatus and Duta Reduction 

Primary amplification of the EEG signals was by a 
17-channel EEG and Polygraph with amplifiers set 
at  0.3 Hz, 0.1 Hz and 5pV/mm for EEG with a 
60 Hz notch filter in. The output of the 56 of each 
EEG amplifier was digitized on line to 12 bits at 
60 H z  on a 32 K word Nova 3 minicomputer system. 
Records of 4sec (240 samples per channel) were 
recorded on a nine-track, 75 inch/sec 800 bytes per 
inch magnetic tape subsystem. 

All 12 channels of EEG data were Fourier trans- 
formed. Coherence was computed for the EEG 
between each pair of the three subjects (Sl-S2, 
S2-S3, S3-S 1) between the corresponding leads of 
each pair of subjects (F3 to F3, F4 to F4, C3 to C3, 
C4 to C4). Coherence was then averaged into 
12-sec epochs for each of five frequency bands: 
delta = 1.17 to 4.45 Hz, theta = 4.45 to 8.20 Hz, 
alpha = 8.20 to 11.95 Hz, beta 1 = 1 I .95 to 15.7 
Hz and beta 2 = 15.7 to 19.92 Hz. 

The individual data from the three pairs of sub- 
jects were then averaged together for each 12- 
sec epoch (the average of three successive 4-sec 
epochs). This provided five data points of average 
between subject coherence per minute or 75 data 
points for the 15-min baseline period before the 
TM-Sidhi participation in Amherst and 75 for the 
15-min experimental period during the TM-Sidhi 
participation in Amherst. This analysis was done 
for each of the five EEG frequency bands for F3, 
F4, C3, and C4 leads (i.e., 20 variables, see Levine, 
1976 for further details on how coherence was 
computed). 

Procedure 

At MIU in Fairfield, on six experimental days 
(August 7, 8, 9, 10, 11 and 13, 1979) the three sub- 
jects were assigned to three separate sound-attenua- 
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EEG COHERENCE AND TRANSCENDENTAL MEDITATION 205 

ting adjoining rooms to practice their usual TM 
program for one hour during which their 
EEG was measured. The period of the TM pro- 
gram is known to be one of mental and physio- 
logical quiescence (e.g., Wallace, 1970) and there- 
fore was considered to be a low-noise preparation 
for detecting possible field effects. 

Each experimental day for a 15 rnin period be- 
ginning at  3:55 p.m. (the experimental period), 
the course members at  Amherst participated in a 
particular TM-Sidhi technique purported to create 
coherence in collective consciousness (Maharishi 
Mahesh Yogi, 1978). There is no direct intention 
to reduce crime or to influence the surrounding 
population in any way during the TM or TM- 
Sidhi program. The predicted effects on collective 
consciousness are a “by-product” of the practice 
itself, in which attention is inwardly directed. (See 
Appendix for a description and examples of the 
experience of the TM-Sidhi technique.) 

Each of the three EEG subjects at  MIU began the 
session 15, 20, or 25 rnin before the experimental 
period; no two subjects began at the same time and 
the starting times were randomized with the con- 
straint that each starting time period was used twice 
by each subject. The 15 rnin period immediately 
preceding the 15 rnin experimental period was the 
baseline against which changes in the experimental 
period were compared. As a control procedure, the 
same subjects were measured at  the same time of 
day under identical laboratory conditions for six 
additional control days (September 6, 7, 8, 10, 11, 
12, 1979) after the Amherst course was over and the 
group had dispersed. Intersubject coherence during 
the experimental period was compared with inter- 
subject coherence during the preceding 15 rnin 
period, the baseline. The change in coherence from 
baseline to the experimental period on experimental 
days was compared with changes during equivalent 
periods of time on control days. 

between the two periods of each session and the two 
groups of days (Note 1). 

Figure 1 shows that the mean intersubject co- 
herence tended to be low, ranging from 0.35 to 0.4, 
but that there were reliable differences between the 
levels of coherence in different frequency bands. 
For example, alpha and beta 2 coherence were 
approximately five standard errors of the mean 
higher than delta coherence on both experimental 
and control days. It can also be seen in Figure 1 
that coherence tended to increase by approximately 
two standard errors during the experimental period 
compared with the baseline on experimental days 
and that there was generally less of an increase on 
control days. This effect was particularly evident 
for the alpha and beta 2 frequency. 

Figure 2 shows the overall pattern of change from 
baseline to the experimental period for experimental 
and control days for the 20 variables. Multivariate 
analysis of variance showed a significant interaction 
of periods (baseline and experimental) and days 
(experimental and control), Pallais V = 0.113, 
F(20, 277) = 1.76, p = 0.02. This interaction indi- 
cated that intersubject coherence over all fre- 
quencies and derivations increased significantly 

I EXPERIMENTAL CONTROL 

RESULTS 

Time series analysis (Glass, Willson, & Gottman, 
1975) showed that the occurrence of autocorre- 
lations in the data was less than one fourth the level 
expected by chance. This indicated that the succes- 
sive 75 data points in each 15 rnin period were 
independent. Furthermore, experimental and con- 
trol days were uncorrelated on any of the 20 coher- 
ence variables. Therefore, analysis of variance was 
appropriate to analyze the data for the differences 

EEG Frcciiicncy 

0 Basrlinc Experimcntal Period 

FIGURE 1 The mean intersubject EEG coherence of the 
four derivations (F3, F4, C3, C4) for each frequency band 
for experimental days (left) and control days (right). Open 
bars represent the 15-min pre-experimental baseline period 
immediately before the 15-min experimental period, which is 
represented by the dark bars. The error bars are one standard 
error of the mean. Alpha and beta 2 coherence were approxi- 
mately 5 standard errors of the mean higher than delta 
coherence. Coherence increased more during the experi- 
mental period on experimental days than on control days, 
especially in alpha and beta. 
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m C O H E R E N C E  CHANCE SCORES 

Experimental Days Control Days 
F ,  F, C, C. 

FIGURE 2 Change scores of intersubject coherence (15- 
min experimental period minus 15-min baseline) shown for 
all EEG frequencies and derivations for experimental days 
(left) and control days (right). Multivariate analysis of vari- 
ance showed that coherence increased significantly more on 
experimental days compared to control days ( p  = 0.02). 

more during the experimental period relative to the 
baseline period on experimental days than on 
control days, consistent with the hypothesis of the 
experiment. 

Whereas alpha coherence increased, alpha 
power over all derivations decreased significantly 
( p  < 0.001) during the experimental period relative 
to the baseline on experimental days in contrast to 
change on the control days (see Fig. 3). Since 
coherence reflects both stability of phase and power, 
combination of increased coherence together with 
decreased power indicates a significant increase in 
phase stability of alpha EEG between subjects 
during the experimental period on experimental 
days. 

Figure 4 shows the day by day results on experi- 
mental days for alpha coherence in F3 and F4 
derivations. Coherence tended to increase on each 
experimental day. It can be seen that in Figure 4 
there were no systematic effects of repeated 
measurement, such as a progressive decrease in 
coherence over successive sessions which might ac- 
count for the difference between experimental days 
and control days. 

Figure 5 shows the individual data points for 
F3 during the baseline and experimental period on 
experimental and control days. There was a clear 
transition in the intersubject coherence to increased 
values, particularly in the lower ranges during the 
experimental period on experimental days. 

EXPERIMUYTAL DAYS CONTROL DAYS 

FIGURE 3 Change scores (15-min experimental period 
minus 15-min baseline) for alpha frequency power shown for 
experimental days (left) and control days (right). Multi- 
variate analysis of variance showed that power decreased on 
experimental days relative to control days (p = 0.001). 
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EEG COHERENCE AND TRANSCENDENTAL MEDITATION 207 

t ,  Alpha 
I h \  

FIGURE 4 Mean intersubject EEG alpha coherence for 
three pairs of three subjects for 15-min pre-experimental 
baseline and the 15-min experimental period shown for the 
six experimental days for the F3 and F4 derivations 

The numbers next to the curves indicate the sequence of 
experimental days. It can be seen that there were no syste- 
matic erects of repeated measurement. Analysis of variance 
showed that on experimental days the increases were statisti- 
cally significant for F3 alpha and F4 alpha ( p  = 0.0005 in 
both cases). 

EXPERIMENTAL DAYS 
E~prrirncnirl Y r r i n l  

I 
4 o w  { ... .-;-" . ....- ;.: ..... . :.: ....~~~~~t:;.;.~.;;~...~~ ... .: . . . :.; ... :..:..:.: .. .., ; ...:.I ...; 

: .3m , . ' ._.. .. .' : . . 

ROL D A I S  I 

FIGURE 5 Individual data points for intersubject m- 
herence in the F3 lead plotted for experimental and control 
days. Coherence increased during the experimental period 
relative to the baseline on experimental days but did not 
change during the equivalent control period on control days. 
The increase in coherence during the experimental period is 
particularly evident for lower coherence values. 

DISCUSSION 

The data suggest that baseline levels of intersubject 
EEG coherence are greater than chance, This is 
evidenced by the finding shown in Figure 1 that 
coherence in the alpha and beta frequencies is 
approximately five standard errors of the mean 
higher than delta frequency coherence. If the delta 
coherence was taken as random level, then the 
significantly higher levels of alpha and beta are 

evidence of intersubject coherence above chance. 
However, statistically significant intersubject co- 
herence does not necessarily mean that the three 
different brains (in the three different rooms) were 
directly interacting. The result could be modeled 
by three independent generators outputting waves 
of somewhat similar spectral compositions. In this 
interpretation, significant EEG coherence between 
different brains may merely reflect the fact that 
everyone has more or less similar EEG, e.g., a 
strong, somewhat stationary 8-10 Hz alpha wave, 
with a beta frequency harmonic. 

On the other hand, the observed increased inter- 
subject coherence and decreased alpha power 
during the experimental period could suggest a 
common influence operating on the three os- 
cillators. Increased coherence indicates increased 
phase stability, that is, the brain waves of the three 
subjects had become more similar in frequency. 
Presumably the three oscillators were affected by 
a common influence, possibly due to the predicted 
rise in the order in collective consciousness pro- 
duced by the collective practice of the TM-Sidhi 
technique by the group in Amherst. This interpre- 
tation is consistent with the previous sociological 
research discussed above showing decreased crime 
rate in populations containing a sufficient number 
of TM and TM-Sidhi participants. 

Many species are sensitive to stimuli not pre- 
viously known to be within the receptive domain 
(e.g., Baker, 1978; Schmidt-Koenig & Keeton, 
1978). Humans for example have been shown to be 
responsive to weak electromagnetic fields on the 
order of 10 Hz with brain tissue gradients of 10-5 
- 10-7 Vcm-1 which are many orders of magnitude 
less than the gradient needed to fire neuronal action 
potentials (Adey & Bawin, 1974). Such eivdence 
has led Domash (1976) and others (Stuart, 
Takahashi & Umezawa, 1979) to suggest that in 
addition to its classical action potentials, the brain 
has quantum mechanical modes of functioning. 
Indeed, the remarkable fact that the human eye can 
respond to one or two photons of green light 
(Bouman, 1961) or that the olfactory sense is sensi- 
tive to a single molecule of stimulant (DeVries & 
Stuiver, 1961) indicates that "sensory awareness 
regularly functions a t  the ultimate limit of a single 
quantum sensitivity . . . . It seems difficult to escape 
the conclusion that consciousness in itself (which 
persists even beyond the lower limit of sensory 
detection) depends essentially on single quantum 
processes and therefore is essentially and manifestly 
wave mechanical in nature" (Domash, 1976, 
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p. 658). A possible explanation of the present re- 
sults is that, like other quantum mechanical 
systems the brain may have a ground state of 
functioning, reached during the TM and TM-Sidhi 
program, which is sensitive to and can modulate an 
underlying extended field of consciousness. 

Regardless of what the conclusive theoretical 
explanation of the present experimental results may 
be, this experiment points to a novel neurophysio- 
logical approach to studying the sociological effects 
reported to be produced by the TM and TM-Sidhi 
techniques, and perhaps other social phenomena 
as well. They indicate that this remarkable new 
technology for creating coherence in collective 
consciouness could potentially lead not only to the 
improvement of the quality of life in cities, as the 
crime studies cited above suggest, but also to  the 
resolution of international conflicts and the 
establishment of world peace. 

APPENDIX 
1. The Transcendental Meditation technique is an 
effortless process of allowing awareness to settle to 
subtler stages of the development of thought until 
the mind reaches the state of pure consciousness 
which is said to be conscious awareness without 
thought activity, the “state of least activity of 
consciousness” (see Maharishi Mahesh Yogi on the 
Bhagavad-Gita, Baltimore : Penguin, 1969, p. 144). 
The TM-Sidhi techniques are mental procedures 
practiced during the period of the TM program. 
The purpose of the TM-Sidhi techniques is to de- 
velop specific channels of psychophysiological func- 
tioning, such as sensory abilities, developed 
emotional virtues, etc. 

The particular TM-Sidhi technique practiced by 
the 2500 students a t  Amherst during the experi- 
mental period was the TM-Sidhi “flying” tech- 
nique. According to an ancient text of several 
thousand years antiquity the results of the flying 
sidhi develop in stages: shaking of the body, then 
hopping, then “walking on air” (Vasu, 1975, Orme- 
Johnson & Farrow, 1976, pp. 705-712). Quite 
independently of knowledge of these predicted 
states, the TM-Sidhi participants practicing this 
technique have experienced the first two stages. 

The following are four independent subjective 
experiences of the TM-Sidhi flying technique. 

“The first time it was totally unexpected and I 
had the sensation that I only had time to grab 

ahold of my knees before I took off. The first time 
that I hopped I wasn’t aware of my surroundings or 
anything else. I had the sensation that I was hop- 
ping through black outer space and nothing else 
was there but me.” 

“I feel a very fine generating of energy within 
myself just before I bounce. And then very easily 
without any heaving or effort I take off. The body 
is becoming lighter and ligher, turning more into 
an ethereal substance.” 

“It’s the greatest feeling of freedom I ever had. 
I’m free from today and I’m free from myself and 
yet I’m completely full in my individual self and it’s 
very, very blissful.” 

“When flying in a group of 1600, the luminous 
energy which is usually experienced inwardly and 
privately when meditating alone was external and 
permeating the atmosphere. Superradiance was 
SO strong that wave after wave of joyful energy 
swept through the room and each time everyone 
was simuItaneously in the air, it was as if the whole 
cosmos were laughing.” 
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