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Introduction
by Rollin McCraty, PhD

[ very much enjoyed my time at the INTERRMNATIORAL
THECQSOPHY CONFEREMCE in Julian California this summer
(August 11 =14, 2011) and wias pleasantly surprized to learn
that the basic principles our research has helped confirm are in
such close resonance. | look forward to getting to know the
Theosophical community and explaring the many ways aur
arganizations can work together in collaboration and cooperation
to facilitate the shift in consciousness that is currently undensray.
It i= my hope that we can waork together to help ease the stress
that many people are and will be going through as we move into
more coherence and alignment with the higher principles that we
share.
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Coherence: Bridging
Personal. Social.
and Global Health

by Rollin McCraty, PhD

All nature is a continuum. The endless complexity of ife s arganized
into patterns which repeat themselves - therme and variations - at each
level of aystermn. These asimilatities and differences are proper concerns
for science. From the ceaseless streaming of protoplasm ta the
many-vectored activities of supranational systems, there are continlous
flows through living sistems as they malntain thelir Righly orgamized
steady states. Even more baslc to this presentation than the concent of
"spstem” are the concepts of "space, " "Hme, " "matter," "energy, " and
“information, " because the living systerms exist in space and are made
of matter and enargy organized by information.

- James Grier Miller, Living Systems, 1975

Of the many newvy scientific perspectives that emerged from the
20th century, one of the most profound is that the universe is
wiholly and enduringly interconnected and coherent1-3 Complex
living systems, including human beings, are composed of
numerous dynamic, interconnected networks of biological
structures and processes. Coherence implies order, structure,
harmony, and alignment within and amongst systems - whether
in atoms, organisms, social groups, planets, or galaxies. Thus,
every whole has a relationship with and is a part of a greater
whole, which is again part of something greater. In this context,
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nothing can be considered as separate, alone, or lacking
relationships. One of the more surprising findings that has
emerged from physics is guantum coherence, which has given
rize to the prediction of nonlocality and instantaneous
communication between subatomic particles separated by vast
distances A

Wost people know what it feels like to be in harmonious state,
the place where our hearts, minds and bodies are united in a
feeling of wholeness. This state is often referred to as "the
zone," "flow " "oneness " etc. When we are in such states we
typically feel connected not only to our deepest selves butto
others, even to the earth itself. We call this state of internal and
external connectedness "coherence " This overview discusses
how Increased personal coherence can be achieved as people
learn to more consistently self-regulate their emotions from a
more intuitive, intelligent, and balanced inner reference and how
this state is directly associated with increased intuition and
improved health and cognitive functioning. It also describes how
coherence is reflected in physiology and ohbjectively measured.
The discussion then expands to coherence in the context of
families, workplaces, and communities. The article concludes
with the perspective that being responsible for and increasing
our personal coherence are not anly reflected in improved
personal health and happiness but alzo feed into and are
reflected in a global field environment. It is postulated that as
increasing numbers of people add coherent energy to the global
field, it helps strengthen and stahilize mutually heneficial
feedhack loops amang human beings and with the earth itself.

Concept of Coherence

The various concepts and measurements embraced under the
term coherence have become central to fields as diverse as
guantum physics, cosmology, physiology, and brain and
consciousness research. Coherence has several related
definitions, all of which are applicable to the study of human
nhysiology, social interactions, and global affairs. The most
common dictionary definition is "the guality of being logically
integrated, consistent, and intelligible " as in a coherent
staterment.4 A related meaning is the logical, orderly, and
aesthetically consistent relationship among parts 4 Coherence
always implies correlations, connectedness, consistency, and
efficient energy utilization. We refer to people's speech ar
thoughts as coherent if the waords fit together well and
incoherent if they are uttering meaningless nonsense or
presenting ideas that make no sense as awhole. Thus,
coherence refers to wholeness and global order, where the
whole iz greater than the sum of itz indikidual parts. In the
example of organizing words into a coherent zentence, the
meaning and purpose conveyed by the arrangement of the
wiords is greater than the individual meaning of each word. Far
any system to produce a function, it must have the property of
global coherence, and this is also true for our physical, mental,
emaotional, and social systems. However, the energy efficiency
and degree of coordinated action of any given system can vary
widely and do not necessarily result in a coherent output ar flow
of behawior.

{Zoherence is alzo used to describe the coupling and degree of
synchronization between different oscillating systems. In some
cases, where two or more oscillatory systems operate at the

CLOSE" MENU




same basic frequency, they can become either phase- or
frequency-locked, as occurs between the photons in a lasers
This type of coherence is called cross-coherence, and this is
the type of coherence that most scientists think of when they
use the term. In physiology, cross-coherence occurs when one
ar mare of the body's oscillatory systems, such as respiration
and heart rhythms, become entrained and operate at the same
frequency. However, global coherence does not mean that
everyone ar all the parts are doing the same thing
simultaneously. In complex giobally coherent systems, such as
human beings, there is an incredible amount of activity at every
level of magnification or scale that spans more than two-thirds
of the 73 known octaves of the electromagnetic spectrums It
can appear at one level of scale that a given system is operating
autonomously yet iz perfectly coordinated within the whale. In
living systems, there are microlevel systems, molecular
machines, protons and electrons, argans and glands each
functioning autanaomously, doing very different things at different
rates et all working together in a complex harmaoniously

coardinated and synchronized manner. If this were not the case,

it would be a free-for-all among the body's independent systems
rather than a coordinated federation of interdependent systems
and functions. Biologist Mae-WWan Ho has suggested that
coherence is the defining quality of living systems and accounts
for their most characteristic properties, such as long range
order and coordination, rapid and efficient energy transfer, and
extreme sensitivity to specific signals s

Many contemporary scientists believe that the underlying state
of our physiological processes determines the quality and
stahility of the feelings and emation we experience. The feelings
wie label as "positive" actually reflect body states inwhich "the

i
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regulation of life processes becomes efficient, or even optimal,
free-flowing and easy "7 Indeed, it appears that synchronized
activity underlies conscious experience itself. For the brain and
nervous system to function, the neural activity, which encodes
information, must be stable and coordinated, and the various
centers within the brain must be able to dynamically
synchranize their activity in arder for information to be smaoothly
processed and perceived.

{2ur "coherent” perception of an object in the external warld
actually comes from millions of neurons involved in processing
sensary information that are made globally coherent by being
brought together and organized into a global conscious
experience s WWe are conscious not only of external inputs but of
ourselves as a coherent whaole. In fact, is estimated that 40% to
B5% of all activities in the brain are phase-synchronized at any
given time g Coherence in this context is a measure of the
correlated activity hetween brain regions that is orchestrated
fram direct neural connections between the regions, commaon
input fram the thalamus, or other neocortical regionsio;
howewver, cross-coherence also occurs bebween distant cortical
structures that are not interconnected anatomically 11 The
degree of coupling, which regulates synchranized activity in the
networks, varies depending on the needs of the moment. ltis
this flexibility that allows us to gquickly adapt to changing
demands, such as focusing on external sensory input or an
internal process. However, If the networks become either
excessively coupled or are too loosely coupled, the system is
less ahle to dynamically marshal the appropriate neural suppart
systems it needs to respond to a particular demand s This is
reflected in the alpha rhythm, which increases in amplitude and
distribution when the neural populations are mare tightly coupled
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and are not involved in processing information. Under these
circumstances, cognitive performance is reduced, especially
tasks involving the processing of external sensory information. In
terms of optimizing performance, this usually means that one
should not be too relaxed (increased coupling) or overly
stimulated {decreased coupling] when performing important
cognitive tasks.

There are also many examples in physiology where
synchronized activity occurs across different time scales, which
iz characteristic of a globally coherent system. The brain
rhythms operate over a wide range of frequencies, yet most of
these exhibit warious degrees of synchronized activity with the
heart, which has a much slower rhythm than the brain. Far
example, when heart rate increases, the activity and amplitude
af the brainwaves alzo tend to increase . VYWhen the heart rhythm
i= coherent, as described below, there also tends to be an
increase in heart-brain synchronization 12 These are examples
of a phase-amplitude relationship between macroscopic
physiological rhythms, which reflect the constant
intercommunication between different biological rhythms that
take place in healthy arganisms s

Another aspect of coherence relates to the dynamic rhythms
produced by a single oscillatory system. The term
aufo-coherence describes coherent activity within a single
system. Anideal example is a system that exhibits sine
wave-like oscillations; the more stable the frequency, amplitude,
and shape, the higher the degree of coherence. VWhen
coherence is increased in a system that is coupled to other
systems, it can pull the other systems into increased
synchronization and mare efficient function. For example,
frequency pulling and entrainment can easily be seen between

=

=

the heart, respiratory, and blood-pressure rhythms, as well as
hetween very low-frequency brain rhythms, craniosacral
rbythms, and electrical potentials measured across the skinazia

The Coherent Heart Rhythin of Positive Emotions

We have infroduced the term physiological coherence to
describe the degree of order, harmony, and stability in the
warious rhythmic activities within living systems over any given
time period 13 This harmonious order signifies a coherent
systerm whose efficient or optimal function is directly related to
the ease and flowr in life processes. By contrast, an erratic,
discordant pattern of activity denotes an incoherent system
whose function reflects stress and inefficient utilization of energy
in life processes. Interestingly, we have found that positive
emotions such as appreciation and compassion, as opposed to
negative emotions such as anxiety, anger, and fear, are
reflected in a heart rhwthim pattern that is more coherent (Figure
11121517-21 The coherent state has been correlated with a
general sense of well-being, and improvements in cognitive,
social, and physical perfformance. We have observed this
association between emotions and heart rhythm patterns in
studies conducted in both laboratory and natural settings and for
both spontaneous and intentionally generated emotions 13,22

There iz abundant evidence that emotions alter the activity of the
hody's physiological systems and that beyond their pleasant
subjective feeling, heartfelt positive emotions and attitudes
provide a number of benefits that enhance physiological,
psychological, and social functioning 23-2s As coherence tends
to naturally emerge with the activation of heartfelt, positive
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FIGURE 1
Emotions Are Reflected in Heart Rhythm Patterns.
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The left-hand graphs are heart rate tachograms, which show beat-to-beat
changes in heart rate. Ta the right are the heart rate wariahility (HR%"
power spectral density (P30 plots of the tachograms at left. The
examples depicted are typical of the characteristic aspects of the more
general patterns observed for each state. Mental focus is characterized
by reduced HREY. Activity in all three frequency bands of the HRY power
spectrum is present. Anger, an example of Paychophisiological
fncoherence, characterized by a lower frequency, more disordered heart
thythm pattern, and increasing mean heart rate. As can be seen in the
carrespaonding power spectrurm to the right, the rhythm during anger is
primarily in the very low frequency regian, which is associated with
sympathetic nervous system activity. Relaxation results in a
higher-frequency, lower-amplitude rhythm, indicating reduced autonomic
outflowr. In this case, increased power in the highfrequency region of the
powear spectrum is observed, reflecting increased parasympathetic
activity (the relaxation response). Paychophysiological coherance, which
iz associated with sustained positive ematians (in this example,
appreciation), results in a highly ardered, sine wave-like heart rhythm
pattern. As can be seen in the corresponding power spectrum, this
paychophysiological mode is associated with a large, narrow peak in the
lowe frequency region, centered around 0.1 Hz. Mote the scale difference
in the amplitude of the spectral peak during the coherence mode. This
indicates system-wide resonance, increased synchronization between
the sympathetic and parasympathetic branches of the nervous system,
and entrainment between the heart thythm pattern, respiration, and
blaod pressure rhythms. The coherence mode is also associated with
increased parasympathetic activity, thus encompassing a key elament
of the relaxation response, yet it is physiologically distinct from
relaxation because the system is oscillating at its resonant frequency,
and there is increased harmaony and synchronization in nervaus system
and heart-brain dynamics.
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emotions such as appreciation, compassion, care, and love, it
suggests that such feelings increase the coherence and
harmaony in our energetic systems which are the primary drivers
of our physiological systems g This increased coherence and
alignment in turn facilitate the body's natural regenerative
processes. In this context the term energetic systems refers to
the functions we cannat directly measure, touch, ar see, such
as our emations, thoughts, and intuitions. Although these
functions have loose caorrelations with hiological activity patterns,
they nevertheless remain covert and hidden from direct
observation. Several notable scientists have proposed that such
functions operate primarily in the frequency domain outside of
time and space and have suggested mechanisms as to how
they can interact with biological processes 3,26-32

It is impartant to note that although changes in heart rate often
covary with emotions, our research has found that it is the
pattern of the heart's rhwthm that i primarily reflective of the
emaotional state, especially emotions that do not lead ta large
autonomic nervous system (ANS) activations or

withdrawals 121322 These changes in rhythmic patterns are
independent of heart rate; that is, one can have a coherent or
incoherent pattern at higher or lower heart rates. Thus, itis the
pattern of the rhythm (the ordering of changes in rate over time)
rather than the rate (at any point in time) that is most directly
related to emotional dynamics and physiological
synchronization. Also, the coherent state is fundamentally
different from a state of relaxation, which requires only a lowered
heart rate and not necessarily a coherent rhythm.

Physiological coherence, also referred to as heart coherence,
cardiac coherence, ar resonance, is a functional mode
measured by heart rate variahility (HREY) analysis wherein a

person's heart rhwthm pattern becomes more ardered and sine
wave-like at a frequency of around 0.1 Hz {10-seconds) 12 The
term physinlogical coherence embraces several related
phenomena - auto-coherence, cross-coherence,
synchronization, and resonance - all of which are associated
with iIncreased arder, efficiency, and harmaony in the functioning
af the body's systems. YWhen one is in a coherent state, one
experiences increased synchronization and resonance in
higher-level brain systems and in the activity occurring in the two
branches of the AMS, as well as a shift in autonomic balance
towvard increased parasympathetic activity. Psychologically,
coherence reflects increased emotional and perceptual stability
and alignment among the physical, cognitive, and emaotional
systems (Figure 2). In this regard, coherence and resilience are
closely related as each has the guality of being hath a process
and an outcome as they rely on physiological and psychalogical
processes that create resilient outcomes. In addition, both are
states rather then traits that wary over time as demands,
circumstances, and level of maturity change 33 Resilience is
related to self-management and efficient utilization of energy
resources across four domains: physical, emotional, mental,
and spiritual (Figure 3). Physical resilience is basically reflected
in phy=ical flexibility, endurance, and strength, while emaotional
resilience iz reflected in one's ahility to selfregulate the degree of
emotional flexibility, positive emotions, and relationships. Mental
resilience is reflected in our attention span, mental flexibility, an
optimistic worldviewy, and ability to integrate multiple points of
view . Spirtual resilience is typically associated with our
committment to core wvalues, intuition, and tolerance of athers'
values and beliefs. When we are in a coherent state, the
increased physiological efficiency and alignment of the mental
and emotional systems accumulates resilience (energy) across
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all four energetic domains. Having a high level of resilience is
important nat onlky for recouping from challenging situations but
for preventing unnecessary stress reactions (frustration,
impatience, anxiety) that deplete our physical and psychological
resources.

= FIGURE 2
Entrainment

_ ] The top graphs show an individual's heart rate variability, pulse transit
TR AR TR M d et e aa bbbttt ek time, and respiration rhythms over a 10-minute period. At the
A L J00-gecond mark, the individual used the freeze-frame positive emation
e ‘;} 4;” 5.:4} EBID refucl_Jsing technigue, causing these three systems to come into

Tirrie aecorics) entrainment. The bottom graphs show the frequency spectra of the
Heart Rate Variability same data on each side of the dotted line in the center of the top graph.
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154
10—
54
0
Blood Pressure

ARl ol

6.00E-5

Respiration

1.5+ 0.5+
.64 0.6
0.4 0.4
0.2 0.2

0 i -

(05 01 015 02 025 03 035 04 0% 01 015 07 025 03 0 04 FIGURE 3
Frequency Frequency Dimensions of Resilience

W™ Crose | mMewl




Heart rate variability Coherence

HREY is widely considered a measure of neurocardiac function
that reflects heart-brain interactions and ANS dynamics. All HEY
measures are derived fram the assessment of the naturally
accurring changes in heat-to-heat heart rate. HEY is much more
than an aszessment of heart rate since it reflects the complex
interactions of the heart with multiple body systems 12 An
optimal level of variability within an organism's key regulatory
systems is critical to the inherent flexbility and adaptability or
resilience that epitomizes healthy coherent function and
well-being. While too much instahility is detrimental to efficient
phy=siological functioning and energy wtilization, too little variation
indicates depletion or pathology 24 The amount ar range of
overall HEY is related to our age, with younger people having
higher levels than older ones 34 Low HEY is a strong and
independent predictor of future health problems, including all
causes of mortality 35 and it is associated with numerous
medical conditions 3s-40 HEY is also an important indicataor of
psychological resilience and behavioral flexihility as well as the
ahility to effectively adapt to changing social or environmental
demands 41 In addition, resting levels of HEY are associated
with individual differences in cognitive performance on tasks
requiring utilization of executive functions 42

Heart rhythm coherence is reflected in the HEY power spectrum
as a large increase in power in the low-frequency (LF) band
(typically around 0.1 Hz) and a decrease in power in the very
Inw-frequency (WLF) and high-frequency (HF) bands a2, 22 A
coherent heart rhythim can therefore be defined as a relatively
harmaonic (sine wave-like) signal with a very narrow,
high-amplitude peak in the LF region of the HREY power

e

™

spectrum with no major peaks in the YLF or HF regions.
{Zoherence thus approximates the LF/VLF + HF ) ratio (Figure
1113 Mare specifically, coherence is assessed by identifying the
maximum peak in the 0.04-0 26 Hz range of the HEY power
spectrum, calculating the integral in a window 0.030 Hz wide
centered on the highest peak in that region, then calculating the
total powwer of the entire spectrum. The coherence ratio is
formulated as (peak power / (total power-peak power)). Heart
coherence iz a highly efficient functional mode that is associated
with efficient utilization of energy resources and numerous
health-related bhenefitz. These include (1) resetting of
haroreceptar sensitivity, which is related to shortterm blood
pressure control and increased respiratory efficiencyss; ()
increased wagal afferent traffic, which is involved in the inhibition
of pain signals and sympathetic outflowas; (3) increased cardiac
output in conjunction with iIncreased efficiency in fluid exchange,
filtration, and ahsarption between the capillaries and tissuesss;
(4} increased ahility of the cardiovascular system to adapt to
circulatory requirements; () increased temporal
synchronization of cells throughout the hodyas; and (B)
increased synchronization in the reciprocal activity of the
branches of the ANS 12 Thus, coherence results in increased
system-wide energy efficiency and metabolic energy

savings 45-47

Another aspect of the coherence maode is the phenomenon of
resonance. Fesonance occurs in an oscillatory system when
there iz a large sudden increase in amplitude at a specific
frequency. The frequency at which this large increase in
amplitude occurs is defined as the resonance fregquency of the
system. Most mathematical models show that the resonance
frequency of the human cardiovascular system is determined by
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the feedback loops hetween the heart and brain 43,43 In humans
and in many animals, the resonance frequency of the system is
approximately 0.1 Hz. It is reasonable to conclude that
coherence and resonance are characteristic of the natural
physiological state associated with heartfelt positive emotions.

Intnition: The Central Role of the Heart

There iz substantial evidence that the heart plays a unigue raole
in synchronizing the activity across multiple systems and levels
of organization 12,4546 As the most powerful and consistent
generatar of rhythmic infarmation patterns in the baody, the heart
IS in continuous cammunication with the brain and body through
multiple pathrways: neurologically (through the ANSY,
hinchemically (through hormones), hiophysically (through
pressure and sound waves), and energetically (through
electromagnetic field interactions). The heartis uniguely well
positioned to act as the "global coordinator” in the body's
symphony of functions to hind and synchronize the system as a
whole. Because of the extensiveness of its influence on
physiological, cognitive, and emaotional systems, the heart
provides a central paoint of reference from which the dynamics of
such processes can be regulated. Although most discussions of
the AMS focus on the efferent (descending) pathwiays, the
afferent (ascending) nerves play a critical role in creating the
heart rivythm and thus the coherent state. Although this fact is
not wiell known, 85% to 90% of the nerves in the vagus nerve are
afferents, and the cardiovascular afferents send signals to the
brain to 2 much greater extent than other major organs.so
Thaugh it iz generally knowin that these afferent signals have a

regulatary influence on many aspects of the efferent signals that
flowy to the heart, blood vessels, and other glands and argans, it
iz less cammaonly appreciated that they also have profound
affects on the higher brain centers. Cardiovascular afferents
hawve numerous connections to such brain centers as the
thalamus, hypothalamus, and amygdala, and they play an
impartant rale in determining emational experience (Figure
4711244 50-53 The heart is particularly sensitive and responsive to
changes in a number of other psychophysiological systems,
especially changes in the activity of either branch of the ANS.
The heart's intrinsic netwarl; of sensory neurons enakbles it to
detect and respond to variations in hormonal levels in the blood
flowy and efferent AMNS signals s4 In addition to functioning as a
sophisticated information-processing and -encoding center ss
the heart i also an endocrine gland that produces and secretes
hormones and neurotransmitters ss-60 J. Andrews Armour, 3
leading neurocardiologist, has suggested that the heart's
extensive intrinsic nervous system is sufficiently sophisticated to
gualify as a "heart brain” in itz own right 51 Its complex circuitry
enables it to sense, remember, selfregulate, and make
decisions about cardiac control independent of the central
nervous system.ssgz The heart's sensory neurons translate
hormonal and mechanical information into neurological
impulzes, which are processzed in the intrinsic nervous system
and then sent to the brain wvia afferent pathways in the vagus
nerve and spinal column.

The Intunitive He art

Given the central role of the heart in creating coherence and
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Diagram of the currently known afferent pathways by which information
frorm the heart and cardiovascular system modulates brain activity. Mote
the direct connections from the NTS to the amygdala, hypothalamus, and
thalarmus, Although not shown, there is also evidence emerging of a
pathway from the dorsal vagal complex that travels directly to the frontal
cortex,

positive emations, it is not surprising that one of the strongest
cammaon threads uniting the views of diverse cultures and
religious and spiritual traditions throughout human history has
heen the universal regard for the human heart as the source of
love, wisdom, intuition, and positive emotions. Everyone is
familiar with such expressions as "put your heart into it," "learn it
by heart," "speak from your heart," and "sing with all your heart" -
all of which suggest that the heart is more than just a physical
pump that sustains life, What such expressions reflect is
something that might be called the "intuitive heart" or "spiritual
heart." The intuitive heart is what people have associated with
their "inner vaoice" throughout history. Each year, maore and mare
people are including the practice of "listening” to their hearts far
inner guidance or to what some refer to as their "higher power" -
a source of wisdom and intelligence. In research conducted in
our laboratory, we found that coherence is of prime impaortance
in connecting us with our intuitive inner guidance &3 64

There is campelling evidence to sugoest that the heart's energy
field (energetic heart) is coupled to a field of information that is
not bound by the classic limits of time and space. This evidence
comes from a rigorous experimental study that investigated the
proposition that the body receives and processes information
about a future event before the event actually happens s34 The
study's results provide surprising data showing that both the
hieart and brain receive and respond to pre-stimulus infarmation
about a future event. Even more tantalizing are indications that
the heart receives intuitive information before the brain does and
that the heart sends a different pattern of afferent signals to the
brain, which modulates the frontal cortex. In addition, when
study participants were in a positive emotiondriven coherent
state prior to the experimental protocaolz, they were significantly
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more attuned to the information from the heart s4 This suggests
that the heart is directly coupled to a subtle energetic field of
information that is entangled in and interacts with the multiplicity
of energetic fields in which the body is embedded - including that
aof the guantum vacuum.

What iz meant by terms such as the infulfive hearf ar heart
infeiigence is that the energetic heart is coupled to a deeper part
of aneself. Mary call this their "higher power" ar their "higher
capacities " This is what the physicist David Bohm calls our
implicate order and undivided wholeness 1 VWhen we are
heartcentered and coherent, we have a tighter coupling and
closer alignment with our deeper source of intuitive
intelligence s4 There is an increased flow of intuitive Information
that is communicated via the emotional energetic system to the
mind and brain systems, resulting in a stronger connection with
aur "inner voice " From this perspective, the practice of heart
coherence offers increased ratios of access to the largely
untapped potential for bringing our mental and emotional
faculties into greater balance and self-directed control.
Fracticing shifting to a more coherent state increases intuitive
awareness and leads to shifts in perception and waorldviews
from which hetter infarmed and more intelligent decisions can
be made. This, in turn, has profound health and wellness
henefits but can also help people more successfully make
business decisions. In a study of repeat entrepreneurs, using
electrophysiological measures of intuitive perception, shifts in
autonomic system (HEY) activity which were predictive of the
future outcome occurred B to ¥ seconds before the actual
outcome of the investment choice was known s

=
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Establishing a New Baseline

Shifting a system into a more coherent mode requires effort and
energy, especially when we first become familiar with the state
and overcoming the inertia of ourwell-established baseline
modes. However, there iz also evidence that the ongoing
practice of coherence-building technigues facilitates a
repatterning process in the neural architecture where coherence
becomes established as new, stable baseline reference or
narm . Self-regulation of emotions and stress responses then
hecomes increasingly familiar and, eventually, automatic 121868
This makes it easier for individuals to maintain their "center,”
which increases their mental and emaotional flexibility and
capacity to remain in charge of themselves, which is the
essence of resilience. Such flexibility and resilience can
dramatically reduce stress-related energy drains during
day-to-day activities and interactions, even in the midst of maore
stressful or challenging situations. The occurrence of such a
repatterning process is supported by electrophysiological
evidence demonstrating a greater frequency of spontaneous
{(without conscious practice) periods of heart rhythim coherence
in individuals who have practiced coherence-building
technigues &7 In the HeartMath (HM) certification program far
health-care professionals, one of the primary goals is helping
patients estahlizh a new physiological and psychological
haseline of self-regulation and coherence. Without this hazeline
shift, it Is extremely difficult, if not impossible, to achieve
sustained behavioral change or, in patients with hypertension,
reductions in blood pressure.
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Increasing Coherence

Within each individual, the level of stress and degree of global
and heart coherence fluctuate from day to day, as does the
guality or thoughts and emotions a3 In varied ways, we all strive
to increase ease and flows in our lives and decrease the chaos
within and around us. Many are intuitively awsare of the
interconnections between our thoughts, emations, and physical
processes and make conscious efforts to increase personal,
social, and global balance and coherence through such
activities as prayer, meditation, and focused intentions.
Howewver, a good portion of people's meditation ar prayer time is
often spent trying to calm down, get focused, and quiet the
mind, leaving little time and energy for reflective insight.

The accelerating pace of change, stress, and social
incoherence in much of the world makes it difficult for many to
maintain personal health, stay focused, and carry out their
positive intentions. Effectively dealing wath stress and
establizhing a new haseling involves learning to recagnize and
conscioushy shift the ongoing emotional undercurrents
{judgment, negative projection, insecurity, worry) that create
incoherence and waste energy and learning to increasingly
replace these feelings with more positive, regenerative attitudes
and perceptions. A series of tools and techniques, collectively
known as the HM System, were developed by Doc Childre and
hiz associates at the Institute of HeartMath to provide a
systematic process that enables people to shift into the
coherent state and increase their resilience and ability to better
self-regulate stress and improve performance gs-7o Many of
these technigues include the intentional generation of a heartfelt
positive emotional state combined with a shift in attentional

focus to the area of the heart (where many people subjectively
experience positive emaotions). This shift in feeling allows the
coherence mode to emerge naturally and helps to reinforce the
inherent associations between physiological coherence and
positive feelings.

We have found self-regulation of emotional experience and
increasing the ratio of positive to negative emotions to be a very
effective approach to reducing stress and increasing coherence
and resilience. The association between positive states and
coherence was also illustrated in a study of Buddhist monks.
While meditating on generating compassionate love, the monks
tended to exhibit increased coherence. Another study found that
more advanced Zen monks tended to have highly coherent heart
rhythms in their resting state, while the novices did not.ar This
does nat imply, however, that all meditation or relaxation
approaches lead to coherence; as we and others have
ohserved, approaches that focus attention ta the mind in general
do not induce coherence unless the state is driven by a focus an
breathing at a 10-zecond rhythm. One study found that a
coherent rhythim could be induced by rhythmically reciting rosary
or bead prayers and voga mantras but not by random
verbalization or breathing. This study also found that passively
liztening to music in which the termpa of the rhythm (rather than
the style) was the main determinant inducing the coherent state.
The authors of the study ascribed the mechanisms of these
finding to the participants changing their breathing patterns to a
rhythm of six cycles per minute. They concluded that the rhythm
of mantras and rosary prayers were intentionally created to
induce breathing patterns that induce coherent heart rhythms by
people who had an intuitive understanding of the benefits of this
inner rhythim 71 Although respiration can clearly be used to
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increase coherence at the physiological levelr2 but given our
findings that emotional shifts also lead to increased coherence
independent of conscious shifts in breathing1z,22 it is also likely
that prayers and mantras can induce coherence in ways beyond
that of the breathing associated with their recital. It has also
heen shown that tensing the large muscles inthe legs in a
rhwthimical manner at a 10-second rhythim can induce a
coherent rhythim 73

Faced breathing at 2 10-second rhythm (0.1HZ) is a common
approach to inducing a physiologically coherence state 72 This is
hecause we have conscious control over our breathing rate and
depth and can therefore use them to modulate the heart rhythm
and induce coherence. When we use hreathing to help shift into
the coherent state, it changes the afferent neural patterns sent
to the kirain centers that regulate autonomic outflowy, emation,
and cognitive processes 12 Thus, breathing exercizes are
effective primarily due to the modulation of the heart's riwthmic
patterns . VWhile rhythmic breathing methods are an effective way
to induce heart rhythm coherence, cognitively directed paced
breathing is difficult for many people to maintain. Most can do so
for about 1 minute before it becomes uncomfortably distracting.
In the labaratory at the HM research center, we have found that
when people are able to activate a heartfelt positive emotion
rather than focusing on a specific breathing riwthim, they
typically enjoy the experience mare and are able to maintain
coherence for extended periods. However, some individuals,
especially those who are first learning the self-regulation
technigues, cannot make the shift into coherence by activation
of a positive emotion alone. In these instances, paced breathing
Is an effective way to facilitate the shift, and far this reason, the
HW technigues include a heartfocused breathing component
cambined with the activation of a positive feeling.

Heart rate variability Coherence Feedback

Learning self-regulation skills can be facilitated with the use of
heart rhythm coherence feedback monitors. & number of HEY
coherence training systems are available and have become
increasingly used in many health care, law enforcement,
corparate, military, and educational settings. Most of the
systems use a pulse sensaor as a noninvasive measurement of
the heat-to-beat heart rate. Twio systems - the emyave
UeskTop available from HM and a systerm from Wild Divine {San
Diego, California) - display the heart rhythm in real time and
record the level of heart rhythm coherence achieved. HM also
offers a portable handheld device for home and maobile uses.
HEY coherence or resonance feedback has been shown to
significantly improve outcomes in a number of clinical
populations with posttraumatic stress disarder (PTS0) 74,75
depression 76,77 asthma 43,47 78,78 congestive heart failure ao,a1
hypertension gs anxiety, fihromyalgia g2 and insomniaaa

Coherence and Cognitive Performance: The Heart
Rhythm Coherence Hypothesis

wver the vears, we have received numerous reports that
coherence training has improved perfarmance in a wide range
of cognitive capacities, both short- and long-term. These include
tasks requiring eye-hand coordination, speed, and accuracy,
and coordination in warious sports as well as cognitive tasks
invalving executive functions associated with the frontal cortex,
such as maintaining focus and concentration, problem sokving,
selfregulation, and abstract thinking.
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Some of the most seminal work on heart-brain interactions was
conducted by John and BEeatrice Lacey, who were the first to
postulate a causal role of the cardiovascular system in
modulating perceptual and sensory-motar perfarmance a4-a6
They suggested that the cardiovascular system modulates
cortical functions wia afferent input from the baroreceptors in the
hieart, aortic arch, and carotid arteries 34,57 The primary focus of
their research was on the activity occurring within a single
cardiac cycle, and although they were able to confirm that the
heart's activity modulated cognitive perfarmance, later studies
produced inconsistent results. The inconsistency was resolved
try Wiilk and Yelden at the University of Csnabrick in Germany,
who showed that cognitive performance actually fluctuated
across the entire cardiac cycle at a rhythm around 10 Hz. They
updated the hypothesis by showing that the influence on cortical

function was mediated wia a synchronizing affect on the neurons
in the thalamus, which in turn synchronizes global cartical
activity s4-36,38-90 They also found that it is the pattern and
stahility (the rhwthm) of the afferent input within the cardiac
cycle, rather than the number of neural bursts, that are
important ss

Further research in neurocardiology has established that the
interactions between the heart and brain are much more
complex than previoushky thought and that patterns of afferent
actiyity occur over time scales ranging in milliseconds to
minutes and not just within a single cardiac cycle aa,90 The
heart's intrinsic nervous system has both a short-term and
long-term memaory capacity that affects afferent rhythms related
to both mechanical factors (pressure, HR, and rate of change)
occurring over milliseconds [single cycle) and activity related to
hormonal and mechanical factors that operate over seconds to

=

minutes s562,91 This led our research team to postulate that the
organization of the heart's rhythmic activity over longer time
scales could also have a directly affect on cognitive processes.
e called this the heart rhythm coherence hypothesisaz It
postulates that the pattern and stahility of beat-to-heat changes
in heart rate encode information over macroscopic time scales
that can influence cognitive performance and emotional
experience. Several studies have since indicated that heart
rhythm coherence is indeed associated with significant
improvements in cognitive perfarmance 12909 Significant
outcomes have been observed in discrimination and reaction
time experiments and more complex domains of cognitive
function, including memory and academic performance 1255
Cne study found that being in a state of coherence for & minutes
prior to a discrimination task produced a sixfold greater
improvement in performance than the performance fluctuations
typically observed within a single cardiac cycle. It also showed
the predicted carryover effect of being in the coherence mode
an subsequent cognitive performance as well as a significant
correlation between participants' heart rhythm coherence and
performance 12

A study conducted in the United Kingdom found that regular
practice of the coherence-shifting technigues to self-reqgulate
stress enhanced a broad range of cognitive functions, including
langterm memary, which also correlated with improvements in
participants' coherence measures. In a study of LS high schoaol
students, a significant reduction in test anxiety and higher test
scores were obhserved in students who had learned
coherence-building technigues &7 In a UK study that directly
assessed cognitive perfarmance, there was awide range of
significant improvements in middle school students with
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clinically diagnosed attention-deficit hyperactivity disorder.az In
another conducted at the Yeterans Affairs facility in Columbia,
South Caralina, with soldiers who had recently returned from
Irag and were diagnosed with PTZ0, a relatively short period of
coherence hiofeedhack training resulted in significant
improvements in cognitive functions, especially in the ability to
self-regulate and inhibit negative responzes, which again
carrelated with coherence measures a2 Another recent studhy
with pilots engaging in flight simulator tasks found an
association between both self-report and expert ratings on task
load and task performance and heart rhythm measures a4 Thus,
the coherence mode promotes a calm, emotionally balanced yet
alert and responsive state that is conducive to cognitive and task
performance, including problem salving, decision making, and
activities reguiring perceptual acuity, attentional focus,
cooardination, and discrimination.

Health and Wellness Benefits of Coherence

Interventions utilizing the HM self-regulation technigues and HREY
coherence feedback technology to reduce stress have
significantly improved key markers of health and wellness,
including immune function gs gs ANS function and balance 1322
and significant reductions in stress hormones a7 A study of
Zalifornia correctional officers with high warkplace stress found
reductions in total cholesteraol, glucose, and hoth systalic and
diastolic blood pressure (BF), as well as significant reductions
in overall stress, anger, fatigue, and hostility resulting in
projected savings in annual health care costs of $1179 per
employee 9z Another waorkplace study of employees with a

clinical diagnosis of hypertension showed significant reductions
in BF and a wide range of stress measures gs & study
conducted at Stanford University of patients with congestive
heart failure showed significantly improved functional capacity
and reduced depression s and a study of diahetes patients
found improved overall guality of life and glycemic regulation,
which correlated with use of the self-regulation technigues ag

FP=ychophysiologist Paul Lehrer, PhD, has shown that HREY
feedback to facilitate a state of physiological coherence (which
he calls "resonance") resulted in lasting increases in baroreflex
gain, independent of respiratory and cardiovascular changes a7
In a large controlled study in patients with asthma, those using
the HEY resonance training had improved lung function,
decreased symptoms, and no asthma exacerbations and were
ahle to reduce steroid medications ra In other studies, Lehrer
demonstrated that the pulmonary function improvements
accurred in both alder and wounger patients even though older
individuals have lower HEY43 and that the improvements occur
with HEY biofeedback training but not with relaxed breathing or
muscle tension relaxation. 100 He also published a report of 20
case studies that showed uniform improvements in pulmonary
function in children with asthma 72 Lehrer also showed
improvements in a controlled study of patients with multiple
unexplained symptoms and depressiomo and improvements in
patients with fioromyalgiaaz and major depression 77

A number of significant outcomes were found in two recent
workplace pilot studies of utility line workers and employees of
an online travel company. These studies focused on reducing
stress and metabolic syndrome risk factors with the H
selfregulation technigues combined with HEY coherence
feedback. In hoth studies, there were significant reductions in
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arganizational stress (life pressures, relational tensions,
work-related stress); emotional stress (anxiety, depressian,
anger); and stress symptoms (fatigue, sleep headaches, etc)
and significant increases in emational vitality (emotional witality,
contentment, etc). In both studies, there were also reductions in
the number of participants who were classified as having
metabolic syndrome. In the utility company cohort, total
cholesterol and low-density lipoprotein cholesteral were
significantly reduced, and the travel company cohort had
significant reductions in hoth systolic and diastolic BP and
trighycerides (manuscript in preparation). In a study undertaken
with pastors from the Reformed Church of America who were
spread across the United States, a certified health coach taught
the HM technigues in six phone sessions. Participants also used
a handheld coherence feedback device (em'ave Personal
Stress Reliever) to support learning of the stress self-regulation
tools. In addition to a number of significant improvements in
stress and well-heing measures, an independent analysis of
data revealed that the HM group showed an overall decrease in
health care costs of 3.8% (resulting in an annual cost savings of
$585 per participant), while the control group had a 9% increase
in health care costs. The largest reduction in costs was related
to improvements in hypertension 102

In terms of healthier psychological and emational functioning,
significant reductions in stress, depression, anxiety, anger,
haostility, burnout, and fatigue and increases in caring,
contentment, gratitude, peacefulness, resilience, and vitality
hawve been measured across diverse populations &1,103-107 Most
people report that that when they are in the coherent state, they
experience a sense of connectedness with their heart intuition,
greater clanty on troublesome issues, a reduction in inner

"mental noise" associated with stress, and a deeper sense of
well-heing.

Coherence at the Social and Global Levels

Social coherence relates to pairs, family units, groups, or larger
arganizations inwhich a network of relationships exists among
indirviduals who share common interests and ohjectives. Social
coherence is reflected as a stable, harmonious alignment of
relationships that allows for the efficient flows and utilization of
energy and communication required for optimal collective
cohesion and action 1oz There are, of course, cycles and
wariations in the guality of family, team, or group coherence
similar to variations in an individual's coherence level.
{Zoherence requires that group members are attuned and
emotionally aligned and that the group's energy is globally
arganized and regulated by the group as a whaole 10z Group
coherence involves the same principles of global coherence
described earlier in this article, but in this context it refers to the
synchronized and harmonious order in the relationships
hetween and among the individuals rather than the systems
within the body. The principles, however, remain the same; in a
coherent team, there is freedom for the individual members to
dao their part and thrive while maintaining cohesion and
resonance within the group's intent and goals. Conversely, when
relations are discordant and social organization is incoherent,
not only is optimal action not possible but psychosocial
dysfunction and instability are likely consequences 3 Just as
individual incoherence leads to pathologies within the individual,
group incoherence leads to social pathologies - violence, abuse,
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terrorizsm, etc. There iz a feedback loop between the indirviduals
in any group and the group's level of coherence. When
individuals are not well self-regulated or are acting in only their
own best interests without regard to others, it generates social
incoherence. Stressful or discordant conditions in a given group
act to increase emotional stress among its members.
|Unfortunately, social incoherence is characterized by a lack of
unity, comman purpose, peace, and harmany In ar amaong
families, neighbars, or employees in warkplace environments aa
{Zonsequently, the need for mental and emotional
self-management and high-guality social coherence is greater
now than ever.

Bagsic Social Coherence

There are obvious benefits to interacting and working with
individuals who have a high level of personal coherence. VYWhen
members of any wark group, sports team, family, or social
arganization get along well, there 1s a natural tendency toward
good communication, cooperation, and efficiency. Cne of the
main sources of stress and incoherence stems from
communication problems with cowarkers, family members, ar
teammates . YWhen individuals maintain relationships over
extended periods, a "surface level" of cooperation and harmany
usually develops wherein people are basically civil and
cooperative. This can be considered the bhasic functional level of
coherence necessary for a group to endure and accomplish
goals; however, in most groups, many of the individuals have
anxieties, judgments, frustrations, and preconceptions of each
ather aor ather teams that remain unspoken and beneath the

surface. These unsaid feelings are unconsciously
communicated and create energetic separations or "closed
hearts" and result in miscommunication and other relational
problems. It has also hecome apparent that social incoherence
not only influences the way we feel, relate, and communicate
with one another, it alzo impacts physiological processes that
directly affect health. Mumerous studies have found that people
undergoing social and cultural changes or living in situations
characterized by social disorganization, instahility, isolation, or
disconnectedness are at increased risk for acquiring many
types of disease 109113 James Lynch, PhD, provides a sohering
statistic on the impact of social isolation on individuals . His
research on social isolation shows that loneliness produces a
greater risk for heart disease than smoking, obesity, lack of
exercise, and excessive alcohol consumption combined 114
Unfortunately, in today's world, many people are far maore
socially isolated today than they were in the past. On the other
hand, there iz abundant literature showing that close
relationships and social netwarks are highly protective.
Mumerous studies of diverse populations, cultures, age groups,
and social strata have shown that individuals who are involed in
close and meaningful relationships have significantly reduced
maortality, reduced susceptibility to infectious and chronic
diseaze, increased maortality, improved recovery from
post-myocardial infarction, and improved outcomes in
pregnancy and childbirth 115117

There are times when an external event such a natural disaster
brings groups, neighborhoods, and communities to an

increased level of cooperation, where the usual separations and
self-centered behaviors give way to more care and compassion.
Events such as these tend to open people's hearts, bring people

CLOSE' | MENL




together, and lead them to give to and sacrifice for others =0 as
to bhenefit the community. After experiencing such an event,
people often are amazed at what they were able to accomplish
and the lasting friendships and bonds that they forged. However,
as time passes and normalcy returns, the community spirt that
wias ignited by a dramatic event fades as people revert to their
familiar, comfortable operational baselines. Fortunately,
arganizations, teams, and communities hoping to increase
cooperation and harmony do not have to wait for disaster to
strike. There are practical steps and practices that can be taken
to build and stahilize group coherence and resilience. Increasing
numbers of hospitals, corporations, military units, schools, and
athletic teams are actively warking toward increasing their group
coherence. Such collective coherence is built by warking first at
the individual level. As individuals become mare capahble of

self-management and establishing heart coherence, the group
increases its collective coherence and can achieve its
ohjectives mare effectively (Figure &).

Soclal coberonce Global coherence

Q2

=

FIGURE 5

Increasing individual coherence leads to increasing social coherence,
which in turn leads to increased global coherence in an iterative
process. As individual and social coherence increase, there are
numerous personal benefits in terms of improved health, wellbeing, and
a broadened field of perception and numerous social benefits including
improved communication and relationships. There are social coherence
benefits to arganizations hoping to improve actualization of their mission
and impact.

“arious organizations have found that interventions providing
stress and emotional self-regulation skills combined with heart
rhythim coherence training result in improved waorkplace
communication, satisfaction, productiiaty, innovative problem
solving, and reduced employee turnowver, which can translate
into a significant return on investment not only financially but
socially 118 For example, hospitals implementing HM programs
have seen increased personal, team, and arganizational
coherence. The measures most often assessed are staff
retention and employee satisfaction. Cape Fear Yalley hospital
system in Cape Fear, Morth Carolina, reduced nurse turnover
from 24% to 13%, and Delnor Community Hospital in Chicago
zaw 3 similar reduction from 27% to 14%, as well as a dramatic
improvement in employee satisfaction - results that have been
sustained over an B-year period. Similarly, Duke University's
Health Systermn reduced turnover from 38% to 5% in its
emergency services division. An analysis of the combined
psychometric data from 3129 matched pre-post HM coherence
trainings found that fatigue, anxiety, depression, and anger were
reduced by almost half. Another workplace study conducted in a
large chain of retail stores with in-store pharmacies that
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employed 220 pharmacists across multiple locations found a
reduction iz medical errars ranging from 40% to 71%, depending
on the store location.11g

The benefitz of increasing coherence in education are evident
from several studies. Faor example, a large multimethods study
invalving 10th-grade students in two large California high
schools found that a self-regulation skills and coherence training
curriculum taught by teachers significantly reduced test anxiety
and negative affect, emotional discord, and interactional difficulty
while also significantly increasing positive class experience and
elevating English and math test scores 120 Students in this study
were more aware of others' feelings and better able to avoid
arguments and fights. The study also included a subsample of
140 students who were part of an electrophysiology study where
their HRY was assessed. The results showed improvements
across all HEY measures, indicating that the intervention group
had learned how to better manage their emaotions and to
selfactivate the coherence state under stressful conditions; in
addition, these students had shifted their baseline, increasing
HREY and HEY coherence even without conscious use of the
selfregulation tools &7

High Group Coherence: Energetic Interactions

Anyone who has watched a championship sports team or
experienced an exceptional concert knows that something
special can happen in groups that transcends their narmal
performance. It seems as though the players are in sync and
communicating on an unseen energetic level. Many teams,
including Olympic and professional sports teams and special

forces military units, understand the importance of team
coherence. While they may refer to coherence as “team spirit"
or "honding," they instinctively know there is a palpable "team
energy” that affects a team's performance. Such elite teams pay
close attention to the group's cohesion, and team leaders
actively take steps to resolve any interpersonal conflicts ar
distortions that may hinder ar erode it. They know that internal
group discord or conflict have a negative impact on the team.

A growing body of evidence suggests that an energetic field is
formed between individuals in groups through which
communication among all the group members occurs
simultaneously. In other words, there 15 3 literal group "field" that
connects all the members. Sociologist Haymond Bradley in
collaboration with neuroscientist Karl Pribram developed a
general theory of social communication to explain the patterns of
social arganization comman to most groups independent of
size, culture, degree of formal arganization, length of existence,
or member characteristics 108 They found that most groups
hawve a global organization and a coherent network of emotional
energetic relations interconnecting wirtually all members into a
single multilevel hierarchy. By mapping all possible relationships
between each pair of members in a group, they found a direct
relationship between the number and structure of reciprocated
positive emotional bonds and contral or power relations amaong
the members that predicted group stahility and performance 2
years |later 14 The model that best fits the data was one based
on a field concept where information about the group as a whole
was distributed to all members is such a way that information
about the group's global organization could be obtained from any
member within the field - a collective consciousness or a "social
hologram "oz It requires energy to shift a system into a mare
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coherent mode, and the key to creating stable, coherent groups
Is related to establishing positive emotions and dissipating
negative emotional tensions, interpersonal conflicts, and other
stressors amang the individuals in that group.

Fesearch conducted in our laboratory has confirmed the
hyypothesis that when an individual is in heart coherence, the
heart radiates a more coherent electromagnetic signal into the
ernviranment that can be detected by nearby animals ar the
nervous systems of other people 15 OF all the organs, the heart
generates the largest rhythmic electromagnetic field, one that is
approximately 8000 times stronger than that produced by the
birainaz1 This field can be detected several feet from the body
with sensitive magnetometers a7 This magnetic field provides a
plausible mechanism for how we can "feel” or sense another
person's presence and emotional state independent of body
language or other factors ar

We have found that there is a direct relationship between the
heart rhythm patterns and the spectral information encoded in

the frequency spectra of the magnetic field radiated by the heart.

Thus, information about a person's emotional state is encoded
in the heart's magnetic field that is communicated throughout
the hody and inta the external ervironment a7 In essence, it
appears that a bicenergetic communication system may indeed
exist which serves to "inform" function and behawvior in highly
coherent groups. Further support for this hypothesis is provided
In a study examining the possibility that people trained in
achieving high states of heart coherence could facilitate
coherence in other people in close proximity. The results
showed that the coherence of untrained participants was indeed
facilitated by others who were in a coherent state. In addition,
evidence of heart rhwthm synchronization amaong group
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participants was revealed through several evaluation methods,
and higher levels of coherence correlated to higher levels of
synchronization among participants 12z In addition, there was a
statistical relationship between this synchronization and
relational measures (bonding) among the participants. The
authors concluded that "evidence of heart-to-heart
synchronization across subjects was found which lends
credence to the possihility of heart-to-heart
hio-communications.”
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Created fram data pravided in the translation of Alexander Tchijevsky's
paper "Physical factors of the historical process. "127 In the graph, the
number of important historical events is plotted in blue on tap, the
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tumber of sunspots below in red. Tchijevsky constructed an Index of
Mass Hurnan Excitability (published in Russian, 1928). The histories of
72 countries were compiled and plotted against the sunspot activity
frorn 1750 to 1922, Tchijevsky found that B0% aof the most significant
human events occurred during the approximately 5 years of maximurm
salar activity. He also found that 80% of the most significant human
events occurred during the 5 years or so of maximum sunspot activity.
A solar maximum can increase human warfare activity as well as
human creativity.

Global Coherence

This article hegan with the statement that the universe is
enduringly coherent and interconnected and that every “wholg"
iz a part of a greater whole. The article discussed the critical
importance of coherent communication and order across levels
of scale and time for healthy function - in fact, for the
preconditions of life itself. Humans are embedded within social
netwaorks that exist on the earth, which is part of the salar
system. Therefare, it should not be surprising that human
physiological rhythms and global behaviors are synchronized
with solar and geomagnetic activity 123,124 Historically, cultures
such as the Egyptian, Hopi, ancient Indian, and ancient Chinese
helieved that the sun could influence their collective behavwior.
The first scientific evidence of this belief was provided by
Alexander Tchijevsky, a Fussian scientist who noticed that in
Warld War |, more severe battles occurred during peak sunspaot
periods. He conducted a thorough study of global human history
and constructed an Index of Mass Human Excitability dating
back to 1749 which he then compared to the solar cycles over
this time period (Figure B) 125 Since his pioneering wiork,
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energetic influxes from solar and geomagnetic fields have been
associated with numerous aspects of human health and
wellness, both positive and negative 124-127 The scientific
community and the media tend to focus on negative
correlations, such as societal conflicts, crime, terrarism, traffic
accidents, mortality from heart attacks and strokes, etc.
Howsever, the greatest levels of human flourishing also occur
during these cyclesazs

The Global Coherence Initiative [(GCI; wenw glcoherence arg) is
a science-hased organization focused on examining the
interactions between humans and the earth's energetic fields 129
{Jne of the project's hypotheses is that the earth's magnetic and
geomagnetic fields created in the ionosphere in turn create
hidirectional feed-foreard and feedback loops with the collective
emotional energy of humanity. More and more people are
realizing that solar and universal energetic influxes are part of a
natural cycle with potential benefits to humanity. Yet people have
a responsibility for their own energy and how it can be used to
create deeper connections and maore caring interactions with
others and with the earth itself, including all living entities. There
i substantial evidence of a global field effect when large
numbers of people have similar emotional responses to events
ar arganized global peace meditations. Fesearch conducted by
the Global Consciousness Project, which maintains a warldwide
netwark of random number generators, has found that human
emotionality affects the randomness of these electronic devices
in 2 globally correlated manner 130 One of the goals of GClis to
test the hypothesis that large numbers of people intentionally
generating positive emotions from a heart-coherent state can
modulate the earth's energetic and geomagnetic fields 13 If, as
some contend, all living systems are indeed interconnected and
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communicate with each ather via biological and electromagnetic
fields, it stands to reasaon that humans can work together in a
cocreative relationship to consciously increase glohbal
coherence. This can anly occur when enough individuals and
social groups increase their coherence baseline and utilize that
increased coherence in innovative problem sokving and intuitive
dizcernment for addressing social, environmental, and
ecanamic problems. In time, global coherence will be indicated
try countries adopting a maore coherent planetary view. At this
level of scale, social and economic oppression, warfare, cultural
intolerance, crime, and disregard for the environment can be
addressed meaningfully and successfully.

Conclusion

Most people knoe what it feels like to be in harmonious state,
the place where our hearts, minds, and bodies are united in a
feeling of wholeness. VWe speak of this variously as "the zone "
"flowy " "oneness " etc. When we are in this state, we feel
connected not only to our deepest selves but to others - past,
present, and future - and to all living plants and creatures and
even to the cosmos itzelf. We call this state of internal and
external connectedness "coherence " Increased personal
coherence can be achieved as people learn to mare
consistently self-regulate their emotions from an intuitive,
intelligent, and balanced inner reference. YWhen more individuals
in families, waorkplaces, and communities increase and stahilize
their coherence baselines, it can lead to increased social and
global coherence, which is further stahilized through
self-reinforcing feedhack lnops. Being responsible for and
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increasing our coherence haseline is not anly reflected in our
persanal health and happiness but also in the global field
environment, which helps strengthen a mutually beneficial
feedhack loop between human beings and the earth itself.
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