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ABSTRACT

This thesis explores binaural beat frequenniegJugantrainment and the Hemi-Sync Process
as developed by the Monroe Institute. Thidialdl@ngompasses psychoacoustics and the
technological applications for alterationwébesinvithin humans.

The first chapters explore the background aciibootiad binaural beat frequencies have in
affecting the entrainment of brain waves. Ty lesamnsound processed under certain
conditions when mapped to brain wave statadworila frequency following response — where
the brain waves follow the sonic input. Thisanltube used for therapeutic applications upon
human subjects. The final chapter culminatesmatirzsés of the Hemi-Sync Process from the

Monroe Institute and the marketing and adapdisititey use in promoting their product.

As an addition a CD-ROM is included with aatendiextual examples. In the practical
application of this work, a software prograeatedserextend programming skills and a practical
hands-on approach, with possible applicatemfaurtiser studies.
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INTRODUCTION

This thesis will examine the workings andimalgralf lreats within the context of affecting brain
waves in human subjects and analysing closetyrtbeial application of binaural beat
frequencies through the Monroe Institute’s lddPno&8s. The purpose of analysing and
examining this audio technology is to assekdityhéwasing the Process for future research
purposes, therapeutic and medical applicatigisstientific evaluation and testing has been
carried out, from the use of internet resdacesés apparent throughout this thesis and,
wherever possible, proper research was sougbatdrrtfo present a more detailed examination
of the application of binaural beats.

The field of binaural beats has been used thidhkameé self-help domain for over 30 years and
there is scientific evidence to suggest it maydue &cience that can be used for therapeutic
application. It was in the researcher’s stadgmtthnd as a result of confusion over the last
couple of years that has led to the examitét@umraf beats and its application. Then iawas as
result of the experience of listening to thmaymiot discs utilising Hemi-Sync Processes that le
this researcher to see if this specific Prosesstdaky work and if it has future potential for
research and application. In the greater tovasXund that the interaction of psychaldgical a
physiological factors played a vital roleisThesdssary for interdisciplinary research to be
undertaken. It is evident from serious s@&@sa#fichrcirculating in the official academilie journa
that the Hemi-Sync Process carried out by thdridtitute stands out as one of the most
controversial applications of the use of bewsaral b

It becomes apparent very quickly that thereydeetoemthat affect brain wave activity. This, in
the researcher’s opinion is not recognisedgidrit@the equation of many binaural beat
studies. The Hemi-Sync Process is differant thalat is these other physiological and
psychological factors which augment the whedeapicbogake it work. It is by understanding
brain wave entrainment and how these can beort@ppechl beat frequencies that the whole
therapeutic domain opens up for the scient#imavdlhe Monroe Institute appears to be
dominant in the commercial market place. this $keous researcher who has to wade through
the glossy campaigns and what some scientils ‘psesido-scientific’ disciplines employed by

the Institute. It does become apparent thati{BgridePmocess may be on the ‘right track’ in



reconsigning this complex interplay of phylsamidgisgichological factors that have been shown

to affect brain waves.

The main points that this thesis address incitrdelaction to binaural beats, which explores how
the beats are created sonically and how theywothenatihe brain. Chapter 2 deals with brain
waves and understanding the different braiatesv€lsapter 3 examines with how binaural
beats might be able to entrain brain waveageutitanse. Chapter 4 explores on a deeper level
the Hemi-Sync Process at the Monroe Instihae, dredinstitute uses marketing and advertising.

It explores how this could have either paségetive effects for serious scientific research.

In terms of the audio examples provided, trtheesas attempted to explore the inner workings
and specific overall ideas of sonic workingsraf beaat frequencies. In the case of the Monroe
Institute’s Hemi-Sync Process and its spagdincyreqtterns, besides the journal examples,
limited in scope, the specific details of tlss Brecet easily accessible due to patents and
professional membership requirements. Postgfuatieratteare made aware that specific
recordings of binaural beat frequencies arke dnantattne Monroe Institute to further their
research if firstly they can get their resemastcaiged. Unfortunately this thesis did fiyot quali
and the reason becomes apparent in the lastAdiptéles, textual and movie examples are

provided on a complementary CD-ROM as an appendocument.



CHAPTER 1: INTRODUCTION TO BINAURAL BEATS

Binaural beats are auditory phenomena thatlindbeviarain. Correctly termed ‘auditory beats
in the brain’ they were popularised by Geraklr@séarcher into in the auditory phenomena.
According to Oster it was a German researdicar\Migielm Dove, a professor of physics who in
1841 discovered the phenomena of binaural teal97a3ks : 1). Following on from Dove’s
research, Oster further explored how binaucgddrastsand the findings were published in the
Scientific Americ@ster 1973a). According to Oster, binaureatsreated by sending
separate distinct tones to each ear to producelaatitom’ beat within the brain which is
perceived by the brain as a real distinct sosimndiral beats occur when the brain detects a
phase difference which is perceived as a futtytaim (Atwater 1997).
To create binaural beats the following condgtaruon:

A single carrier tone (sine wave), for examigleisg@@sented to the left ear via a pair of

head phones.

A single carrier tone (sine wave), for examigleisgd@sented to the right ear via a pair

of headphones.

lllustrated it would look like the followikgicatss&xample 1:

Binaural Beats

T

o A =

10 Hz Binaural Beat

v W\J Gl

Amplitude modulated standing wave

Figure 1: Binaural bedtSurtis 2007a)



In this case both carrier tones 400 Hz and #lthélzame amplitude and therefore the output
would result in a 10 Hz amplitude modulateg wi@velicalled a binaural beat. The unique effect
of binaural beats is that the amplitude of eactooardoes not need to be static to create the

desired effect.

Binaural Beats and Psychoacoustics

As phenomena, binaural beats fall within dfi@g$ydtioacoustics. Psychoacoustics is the study
of the impact of sound within the brain (Moo 2086&tudy of auditory sensory responses to

the physical stimuli of sound waves’ (Crowes3D04c :

Joshua Leeds explains psychoacoustics as:

...the study of the perception of sound, how veaitipt®ychological response, and the
physiological impact of music and sound on theemuous system. Applied psychoacoustics
iIs how we put this into practice (Leeds 2001c :2).

The field of psychoacoustics investigates h@alvld@atsiare perceived through different
electronic devices. There are two mediumddbvdinsinto the ears. These are headphones and
specifically arranged speakers. Oster (1978tes £psphones create the correct conditions for
binaural beats to work, though they can weskdoaelree with a correct speaker arrangement
(Monroe, 2006). The reason that speaker arrashgesnesitcreate the correct effect is because
as individual sound waves leave the speaker ith&yenair first and create a unified wave, rathe
than two distinct waves from headphones (Aatdfulic technologist Curtis Roads expounds

on this topic:

In psychoacoustic research binaural originaty teeeunique listening situation in which
subjects are placed in an anechoic chambeir wehdbdneld still by a mechanical restraints
and probe tubes inserted into their ear canaisalinal effect is best employed through
headphones due to the ability of the braireta speaific illusion of sound at a particular
source. Called the ‘binaural field’ this is &logvepace perceived through headphones
(Roads 1996 :469 ).



According to the late Robert Monroe, workiegdplibries can produce unique and complex
effects from binaural beats. For example héfstataniensities of the right-ear and tieftesar
are different, an apparent elliptical orbltezftthg develops’ (Monroe 2006). This effect and
binaural beat effect in general is due to thagmystic response within the brain by way of the
diffraction effect. This diffraction occurs thediafjbwing process:

...the frequencies at which binaural beats e@tted dhange depending upon the size of the
species’ cranium. In the human, binaural bbatdetasted when carrier tones are below
approximately 1000 Hz. Below 1000 Hz the wawétlemgtgnal is longer than the diameter

of the human skull. Thus signals below 1006 Bkoaad/the skull by diffraction (Atwater
1997).

‘Diffraction’ according to the definoowvenMusic Onliedates to the path sound takes. For
example, Taylor says:

the easiest way to demonstrate this effesteis to & high-pitched, steady note in a room;
sound will be received direct from the soutse bydeflection from the walls and the relative
path lengths will depend on position, so thahthieesrd can be made to rise and fall in

loudness by moving the head (Taylor 2007).

Diffraction is one example of how our percefiimadiby the brain’s interaction with different
frequency ranges of sonic input. There aretoitsethizt must be taken into account besides the
carrier wave staying below 1000 Hz. This, aic@sliag(1973a), is that the difference in
frequency must be between 1 Hz and 30 Hz. ulai®maahge of the carrier range ties in with

the human brain waves and will be exploreccomirggichapters.

What is the Neurological Basis of Binaural Beats?

There is common agreement that binaural beats ioritpe superior olivary nuclei. Dale Foster,
a researcher at the Monroe Institute, agressawdhdstates ‘binaural beats are auditory

brainstem responses which originate in the diyaagiorucleus of each hemisphere’ (Foster
1990).



It is important to point out that binaural be#tsmerate in the same way as beat frequencies we
hear on a guitar (Greated 2007). Rather, teegedwvegas Foster (1990) explains, as an auditory
beat. Below is a diagram illustrating Ostenatiexpdd how the ear responds to frequencies of

binaural beats.

Figure 2: Lower auditory cent(@ster 1973a)

According to research on the superior olivas/thertes a signal to different parts ofrthe brai
From different sections of the brain, measuwambattaken to show that the audio stimulus of
the binaural beat creates recognisable changdgfetént sections of the brain. This is
connected with brain wave activity which pitree @xfollowing chapters. There are many



studies looking at this effect, for example,(Metlghegian, Stillman and Rupert 1975) and
(Sohmer, Pratt & Kinarti 1977).

Simple and Complex Binaural Beats

In understanding how binaural beats can baiffeedrincombinations, the following illustrations
show the difference between two carrier ardcanuigptones, with binaural beat

modulation.
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Figure 3: Simple binaural béatwater 1997)

Complex Binaural Beat
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Figure 4: Complex binaural bg@tsvater 1997)



Unfortunately frequency data is not suppleedeicortid image, but if we where to represent the
second image in a hypothetical formula offragligheies the complex binaural beat can be

expressed as the following, also Audio Example 2:

400[4], = (398 & 402): 500[4], = (498 & 50D}, 6998 & 602): 750[8.0], = (746 & 754).

Where say 398, 498, 598, 746 are presentaxtteaharid 402, 502, 602, 754 are presented to
the right ear. Where the modulation of 4 HZ0@Q9BHz, (498 - 502) 4 Hz (598 — 602) and 8 Hz
(746 — 754) are the modulating frequencies diéyetllopeesearcher from analysis of examples

similar to current complex binaural beat research.

According to Oster (1973a) and Atwater (1968¥)daiatsuare auditory phenomena of the brain
explained by the process of diffraction. Bessredlld not be fully explored in this shwort sect
but evidence was examined to support the reduraliolifiz of binaural beats, including
psychoacoustics which will be explored moréhéulst chapter. The brain is a complex system
and there is enough evidence to prove thathimagicartainly do exist under certain conditions,
using specific ranges of carrier tones anddblaitions.

What is interesting is that the modulationsygdodgdiffiths et al. (2005) really only dloeur in
0 > 30-40 Hz range and this is characterist@amforain waves which Chapter 2 is going to

explore.



CHAPTER 2: BRAIN WAVES

The knowledge of the origin of brain waves isunjestsextends back to the 1920s when Hans
Berger, a German psychiatrist, invented thenEtgutedograph (EEG), (Delbridge 1992). This is
read as a brain wave test where ‘brain cellsicam@imyproducing tiny electrical impulses. In an
EEG reading electrodes are placed on the scalftipleareas of the brain to detect and record
patterns of electrical activity’ (Campellon@28@ctrical activity of the brain waveens, pre
according to Rein (2004 : 60) in the extrerfnetyulerncy (ELF) portion of the electromagnetic
(EM) spectrum. The brain waves are categooisetb fiwé main power spectrums and may
relate directly to certain psychological arldgibgibgiates for instance:

Betal2 Hz to 22 Hz: high state of arousal and sceffects;g

Alpha8 Hz to 12 Hz: sedation, hypnosis and releo@esbdtdports activities;

Theta4 Hz to 8 Hz: deep hypnosis, dreddehg0.5 Hz to 4 Hz sleep, general

anaesthesigammabove 22-30Hz (Griffiths et al. 2005).
This can be illustrated in the following imabewisatpectral power examples at 6, 40, and 10 Hz

measured at various electrode sites:

Figure 5: Brain wavésurow2005)



The Importance of the Different Brain Wave States

The main application of the EEG is its abddtie real time variations in brain wavd ktates.

is useful in understanding certain severe mdittahsdike epilepsy, arousal, coherence of brain
waves in meditation and in the sleep cyclee bgciteis a good example of the brain waves
changing as they descend from high spectruthgitas,eBeta brain waves, to low spectrum

power, that is, Delta brain waves (Greenfie 62198y

Since Berger’s discovery that electrical aotgaribe brain functioning by EEG, new findings
have emerged in Quantitative EEG (QEEG) by nwtimderused to measure EEG activity in
humans (Cantor 1999 : 22-23). Instead of ramtB&Gapa, according to Evans (1999), large
volumes now can be processed through compti@resealfses. These have been able in turn
to detect subtle changes in neurological conditions

This research has allowed a vast databasestf afuaain wave states to be documented. From
the analysis of this data of QEEG researawihithkh various frequency ranges of brain waves
reflect positive and negative mind-body comdi@nactitioner attempting to correct brain wave
states can do so through feedback applicatcarshibapproached by the control of brain waves
using electronic instruments to measure phaidmttgis, such as blood pressure, skin
temperature (Scott 1976 : 248). This feedba&ciodiiied via chemical means or conscious
control and gives the human subject the mehree tihéndesired brainwave state to correct the
physiological or psychological condition that @unce. A clinical application of thisevould

as follows:

If QEEG findings reveal a disproportionateivat#otofbeta amplitude in a given brain region
(compared to the normal), a computer gamednenteehls to keep a ‘Pac-Man’ moving
solely by developing a more normal theta/bietdearapd is conducted during a therapeutic
session (Cantor 1999b : 21-22).

There can be made changes in brain wave ateg @idmical or conscious means. The
changes in brain wave states in relationshgpéaitfeephysiological and psychological sondition
have not been explored in this chapter. Thee evidery controversial and would move this
argument into the medical field and its retatexdgy.
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Barbara Crowe, music therapist, explains tha\Jasin certain instances are connected with

certain proper functioning of human systems.

Brain waves are harmonically organized withiadptveide theta and beta being twice alpha.
No healthy individuals show non-harmonic E&$ plagee abnormal EEG patterns either
cause disease or reflect a disease statecémttastEEG (brain wave) frequencies are also
directly involved in proper immune functiot@ryaDelvaves foster the production of many
immune chemicals [Rider, 1997]....Alpha waves preyal®le in immune system function
(Crowe 2004b : 23).

The reason why this overview of brain wavepdstaat is that along side the discipline of
‘feedback’ and EEG experiments there is arotifereaearch that is not very well known but has
developed a vast database of information. Tdealar&#&h sound and how it can be used to

affect brain wave change in human subjects.

Although feedback is not directly employedilasdi@sitris chapter certain electronic devices
using sound are used to affect the brain wawenadubjects. This new field works with what
was explained in the first chapter about bazdratbencies and was explored in this chapter
about brain waves. Thus just by the mere editi@ynofound combinations to create alterations i
brain wave states there may be a path by whichnsboredical researchers could explore to

create positive changes through non-invasive means.
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CHAPTER 3: BINAURAL BEATS, BRAIN WAVES ANDNHRNRAIN

This chapter, dealing with the hypothesis tinak lé@es can affect brain waves, ties together th
first chapter on binaural beats and the secterdchaain waves. There have been two key
areas for the use of binaural beats: one to pwaswacoustic responses within the brain (Oster
1973a); and the second, to modify brain wave staste a positive effect in the physiological
and psychological state of human subjectsyibg fastmal’ healthy brain wave patterns (Leeds
2001c : 325). In understanding how binaurarbatiextbrain wave states, it is important to
draw upon both areas in order to see how thdre anggise for this effect.

Overview

Unlike other modalities that induce changasnavgatates, that is, music, narcosynthesis and
meditation, binaural beats operate on a d$fgtetht dremise. It was claimed by Atwater in 1997
and by Leeds in 2001 that binaural beats arafédxe $pecific brain wave patterns by mapping
raw EEG data of human brain waves onto spaedifiatseuns thus producing binaural beats.
The theory extends into ideas of entrainmestavdsichccording to Sauve (2004 : 80), ‘two or
more close frequencies locking in rhythm wathezazdm modify certain brain waves states’. An
example of this would be if the binaural besgatacein the alpha frequency range. When
listening to these sounds hypothetically thenbeaishould modulate from their current state to
that alpha state associated with the binaufdusetite frequency of the binaural beat can be
selected to produce particular EEG-associate@iséateould assume that this theory is simple
and easy to document, but this researcher hérefoonttary. Dealing with the human brain and
its intricate workings, there are many facteeedrtatbe taken into account when modifying a
subject’s brain waves. The question that mkistl e ase all the mind-body variables taken into
account? One example could be to use brainaivenigsdthealthy ‘normal’ states in human
subjects. Any research must address the exastqdditeaural beat frequencies that are needed
to modulate the EEG patterns into the desigattistatablish if certain brain wave states are
therapeutic. These are important factors tbafudigeaovered by this thesis because a medical
background would be needed. If there is indeed émidhis above-mentioned effect then further

testing of all these variables would need laceake p
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The ability to modify brain waves came to tatentgs in the early 1970s. Probably the most
well known is the alpha wave movement thaogaiaeitypn the early 70s when scientific
studies were done on Transcendental Meditatidme(irdilitators had the ability to control
certain brain wave states like alpha (in thef t§eHz), (Lutz, Dunne & Davidson 2006).
According to these studies the ‘mind awakelgepdpraalpha state could be created at will by
advanced meditators. The results varied bt ifealpha range was established as the general
range that could be created (Wallace 1970; B&wivHether or not these frequencies can

induce therapeutic states is still open foroevaluat

Likewise music, according to Barbara Crowetlerapsst at the University of Arizona, can
produce similar effects. She explains:

Music has been associated with the productionsolbrean wave states, especially production
of alpha waves (Crowe 2004g : 315).

In particular Crowe notes that:

... Research though not conclusive has inditatsthtive music can produce an alpha brain
wave state (Russell cited in Crowe 2004f : 219).

Along side these modulates of music and mibditatitact brain wave patterns, binaural beats
were being explored as an alternative to threseddtides. The area of binaural beats has been
researched since the 1970s and more recentfates isuacademic peer reviewed and

alternative medicine journals.

If the theory is correct that brain wave stdteskanged from external stimuli like binasiral bea
then from a medical standpoint it would beabenekiplore brain wave patterns to restore
balance and health to an individual. The imptenudritas would need to take into account the
physiological and psychological domains of theutygca This thesis is not intended to prove
that binaural beats can create therapeuticadtetes) look at the evidence for the ability of
binaural beats to change brain waves statemintbr@guency ranges, which may create
therapeutic qualities. These theories wouldoededtbh@r explored in pilot studies and dontrolle

experiments.
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Explanation of the Effect of Binaural Beats on Bfaves

The ability of binaural beats to affect brairswaliesed to depend on the principle of \®ain wa

entrainment. Entrainment in the general cerpdained as follows:

The principle of entrainment is of two or nedreaqlesicies locking in rhythm with each other.
It was first discovered in 1665 by Huygens ketiawtlopendulum clocks. He noticed that if
he started the pendulums all at different éynesulld eventually synchronize their beating or
entrain with each other (Sauve 2004 : 80).

Within this field of binaural beats and braiaceavgisag to Crowe:

Entrainment is a term in psychoacoustics theat tiedeeffects of a repetitive sound pattern on
brain wave pattering (Kenyon cited in Crowe326Q4h :

Binaural beats have naturally occurring withartdnamhythmic patterns, for example, an Alpha
frequency of 8 Hz cycles per second over engipenidd creates a periodicity or repetitive sound
pattern. According to Leeds resonance is tichinggyemcess where entrainment, sympathetic
vibration, resonant frequencies and resonasta/sdimander the field of resonance. It is by
these principles entrainment is put into pnactiteraal body systems can be affected, that is,
brain wave states. In understanding the f@®®sarice for one system to entrain another Leeds
puts forth three key rules 1. The resonanc& hdgad®ver rule and 3. The consistency rule. The
first rule delineates that the system beind aftesttbe capable of achieving the same vibratory
rate, that is, the systems have to be physidailyT$ie second rule is that the first system mus
have sufficient power to overcome the secondraystenthird rule explains that the frequency
pattern that is to effect the secondary systém econstant and have a regular periodicity or
rhythmic pattern (Leeds 2001b : 40). In orgigrtteeap rules to entrainment of the brain waves
we need to refer to chapter 1 where it wasditbaidsaaural beats were created in each
hemisphere’s olivary nucleus. Atwater expfallwsiving in relation to EEG patterns being
affected:

14



Such binaural beats will entrain both hemispthersarme frequency, establishing equivalent
electromagnetic environments and maximiziamispdrenc neural communication (Atwater
1988).

This theory of brain wave entrainment workslefitant right hemispheres of the brain, which
work together to produce a third electricalvbighal perceived as a real sound. This naturally
occurring effect within the brain is a by drtdutivo hemispheres of the brain workingiin uniso
in order for this effect to occur. Whethehigraaatdes a significant change in brain wave
frequencies is what is explored in this chapti¥aThat these can create therapeutic effects
through certain complex brain wave states lsametdymined from the real medical EEG scans
on healthy subjects, and then rests on the’ sfuljectgves being modulated by binaural beats
to these desired ‘healthy’ base line statesaBea@mtrainment and hemispheric synchronization
are the key terms that need to be understookiegrdnbmind.

Frequency-Following Response (FFR)

There is much confusion relating to the fregjleeviogrfesponse relating specifically to brain
wave entrainment and production of a syncinrohigetiovhole brain. Atwater proposes that the
EEG frequency-following response (FFR) is cuiitheloiealural beats. The FFR according to
Atwater is ‘the result of a low-level cohellatiboseithin the central nervous system and the
brainstem in particular’ (Atwater 2001). Ate@riitg et al. (1975) ‘the response was originally
termed “frequency-following response” becass iteproduce the fundamental frequency of
sine-wave stimuli in the range of 100-5008mfitle&t(al. 1975 : 465). There are many studies
looking at his effect and where binaural bea#ditityv¢ Gerken, Moushegian, Stillman & Rupert
1975 & Sohmer, Pratt & Kinarti 1977).

Another binaural beat researcher, Bill Haauiss #&xplprocess in connection with binaural beats

...[P]hased sine waves at discernible soundigsqueen blended to create 'beat’
frequencies within the ranges of electricaheaifound at the various stages of human
sleep, will create a frequency-following reSp&)seithin the EEG pattern of the individual
listening to such audio waveforms. The FF&okasgphysiological and mental states in
direct relationship to the original stimultise \Mlability of this tool, it becomes pgossible

15



develop and hold the subject into any of tisestageriof sleep, from light Alpha relaxation
through Theta into Delta and in REM (dreaming).

His conclusion was that ‘Binaural beat-freqguonereyost creates a sustaining FFR that is
synchronous in both amplitude and frequencytbetiu@ém hemispheres’ (Schul in Harris 2002 :
136).

Likewise Atwater’s research at the Monroedestitat® conclude that the frequency-following
response is not directly responsible for entyémcaese the EEG signal strength is much too

low. Atwater states:

Continuing research revealed, however, thentheffect-mechanism to support the notion
that entrainment of the auditory frequencyfiakpeinse could occur or is responsible for
alterations in consciousness. Comparisons émphwiinent models are not supported
because the EEG signal strength of the measiorgdragdiency-following response of
binaural beats is too low. At this point ittaseveaal speculate that the neural activity of the
frequency-following response could, in sonmeagjaetroally inductive way, alter ongoing
brain-wave activity (Atwater 1997).

In order to understand how the FFR may affaut thavie states via binaural beat frequencies it
may be important to consider Altshuler’'s corhitertsseribe even the smallest change in the

brain affects brain waves.

The cerebral hemispheres are in a perpetubitsitiene swing-day and night. Even the
slightest change in the body, such as opensiggotthe eyelids, causes a change in brain
rhythm. These brain waves differ in emotiandésttantoxication, infections, and such

conditions as epilepsy (Altshuler in Gardné7)997 :

What is interesting is that proponents of bewarelaim that they can create certain @ffects th
differ from random conditions of music and eliffetienal states. One example that the author
has encountered of these factors operatirggusenahHemi-Sync technology which was
developed at the Monroe Institute in the ear(i[vib@rfe 2006). This incorporates complex
binaural beat patterns as its core audio tecBmoeggigh, a researcher and experimenter in this

16



field, explains that instead of using forcednentat may be through collaborating with natural

rhythms of the brain that entrainment may e possib

Dr. Sadigh states:

One important observation that we made in ahdereSync studies was that subjects
exposed to the same Hemi-Sync signals achiexadspiiahronization at different
frequencies. One explanation for this phenothandteini-Sync goes beyond ‘blind’
entrainment. That is to say, unlike other ba@ment modalities which force the brain to
produce certain frequencies, Hemi-Sync adahatad with the brain to enhance its

naturally dominant state (Sadigh 1997).

Researchers taking this theory further haveeduggetite Reticular Activating System (RAS)
may play a key role in the effect of the brgattesws.

Reticular Activating System (RAS)

According to research by Crowe (2004q) Monyea@A06Gater (1997), it is the Reticular
Activating system (RAS) that affects brain Waltesethstates of consciousness. The RAS is
located in the brainstem and according to Atpstaaimtain homeostasis or internal stability.
This then connects with the extended retiamhée daivation system (ERTAS) and might be
considered the most important system in appficataamal beats frequencies (Atwater 1997).

This system is most commonly known to conescttioithattention, wakefulness and sleep.
According to McMurray (a psychology gradudtatstuel€miversity of Nevada) the RAS is a
‘large net-like region in the brain stem, péggsralmin filtering sensory input and focusing
attention and awareness and is strongly invlésedriical processing of binaural beats’
(McMurray 2004

The binaural beat process involves many cotoeX\idlcout denying the innate connection of
the mind-body system, it makes sense thatcgkeeproould need to involved. One that is
important is the science known as PsychoneutogyifRXb; this is how the mind impacts upon

the body — the mind/body connection. Moreanfomthis connection is addressed in detail by
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Barbara Crowe in ‘Music and Soul Making’ (Ctdw@28217). The mind-body interface,
according to the Hemi-Sync Process, is \ataing tie RAS to be affected. This is because the
RAS maintains the internal homeostasis in #relbbtiat cannot be bypassed then the brain will

not accept this new information.
Barbara Crowe states:

As explored previously, auditory nerve inpwgffexs an the reticular activating system and
allows sound to provide a high level of novatiorfahrough its complexity (Crowe 2004e :
215).

Even though the body is seen as wanting tqualitaiiue, Atwater suggests working with levels
of autosuggestion and breathing, then close-ohdippiogmplex brain waves with complex

binaural beats. In this way, he suggests, thedyicahnection can come into action.
Atwater explains:

In order to alter arousal states, attentionarfddasels of awareness, it is necessary to
provide some sort of information input to tRielRASync’s binaural beats provide this
information. The information referred to leecensplex, brain-wave-like pattern of the Hemi-
Sync binaural beat. This unique binaural-belatyinally evidenced by the EEG frequency-
following response) is recognized by the RASweavergattern information. If internal stimuli,
feelings, attitudes, beliefs, and external semsdirgre not in conflict with this information
(e.g., an internal, even unconscious, fear nrsayirge af conflict), the RAS will alter states of
consciousness to match the Hemi-Sync stimohtsias function of maintaining homeostasis
(Atwater 1999).

Therefore, in order to understand hemisphanaigatiom and binaural beat frequencies and
their effect on brain waves, it may be impettaiyt ito detail the PNI connection of mind-body
interaction, which the Monroe Institute iseqisehgenting with. This process is so caosmplex it
hard to tell in double blind studies what impauthsystem. It is evident that the Monroe
Institute has spent thousands of research diagra/fith complex binaural beat frequencies
work most effectively. Unless the researchasigainisito the system of measurement with
specific testing methods and machine type,tengerg process and examination may be
needed (Griffiths et al. 2005).
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Therapeutic Evidence

The evidence supporting the affect of binasial beah waves within the context of therapeutic
applications was discovered when Lane, Kasia&, Masnused an approach in their study
‘Binaural Auditory Beats Affect Vigilance Pegfarmdaviood’. They found that the binaural beats
in the beta range during a 30-minute vigilaresutteskin smaller increases in task-related
confusion and fatigue compared to theta/de(taabeatsasian, Owens & Mars 1998 : 249-252).
The main premise for this according to McMaerregsegarch paper ‘Auditory Binaural Beats
Enhance EEG-Measured Beta Wave' is ‘that neggasts that auditory binaural beats within
specific electroencephalograph frequency raegésices corresponding brain-wave activity and
may affect levels of cognition’ (McMurray 2@0&atian, Owens and Mars explain that it is
plausible that binaural beat frequencies ethtealfte@ patterns into ‘beta’ state which mesulted i
an increase of the spectral power in this rdmgpajrer ‘Hemispheric-Synchronisation During
Anaesthesia’, they show similar results (Kimi®98b : 770). This study assumes that
brainwaves will be affected as a result af listbmaural beats frequencies, and once again eve
though this was not measured directly, theé faetphient required less antiociplne for general
anaesthesia, suggests brain waves would hafetteloein order for this to occur. Research has
been carried out to discover whether certaincorediicans may reflect certain states of brain
waves, McMurray explores this with Attentien Byg@ndDisorder (ADHD). Her findings indicate
that ADHD subjects may be deficient in debktaaiatdies and that ‘below-normal beta frequency
brain waves interfere with maintaining ateet®0@’ study out of Northern Arizona University,
‘Binaural-Beat Induced Theta EEG Activity afid Siygpceptibility,” (Brady 1997) reported that
five out of six participants showed an elesedepoé theta waves in their EEG and according to
the Stanford Hypnotic Susceptibility Scale,rdeedamsigher degree of hypnotizability post-

session in the medium and low hypnotizabititfPgeeople in each group).

Thus it is clear that certain changes in the cuerplay of the mind-body connection through the
use of binaural beats as a external processtwaywa can be changed to create beneficial
therapeutic applications.

Examination of the evidence on the direct leiffiactalf beats shows that there is indeedtdata tha
illustrate that binaural beats can affect beathavegpes. Whether or not these brain wave
changes are beneficial ones still needs totlgmiades greater number of studies must be done
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in order to prove beyond a doubt that binasicrbbata valid medical discipline. The evidence
seems to suggest that that these unique sotmxiqadiiéel binaural beats do sometimes work
and sometimes not. The evidence also seemsota paimé holistic approach where the
complete mind-body complex of the human sakgacint account. The main issue with these
studies is that the variables quickly escatigteanthing which technique affected which
outcome is a somewhat complex and grey arese Tieeveflorking models must be developed
in order to chart the many variables whichroay ande during an experiment. What has not
been discussed in this chapter is the method meegidiring EEG patterns. This topic is a thesis
in its own accord and is a huge factor in mgfltesudis in testing. Many papers have been
written, such as, on the treatment of alcohedisialeWaldkoetter & Sanders 1997), the
promotion of vigilance performance and moodalL488&), anxiety (Scouarnec & Poirer 2001),
hypnotic states (Brady & Stevens 2000), anthgiidilgiept et al. 1999¢). It seems that how one
conducts an EEG test can determine to a latgleeeateniracy of results. With the advent of
technological and systems testing there seeangu@beevolution in the way the EEG is used
and conducted. The on-flow of the changesain thaver patterns can lead to profound changes
in the physiological condition of the humarasdbjden this is understood and new models are
mapped then concrete changes might be seere e s@ence can investigate the brain and
explain how the mind-body relationship armhieswarking operates, then the more experiments
will be able to target directly the system tiraigcabout the desired change for therapeutic

benefits.
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CHAPTER 4: THE HEMI-SYNC PROCESS AT THE MANROE INS
Part I: The Hemi-Sync Process

This chapter examines the ‘Hemi-Sync Procesgdiavéhe Monroe Institute located in the
USA (Monroe 2007h). It will consider philosoglagpkerimental issues, advertising and

aesthetics of the complete Hemi-Sync Process.

| have chosen this process for the following; reason

The process of Hemi-Sync needs to be examaedeyall critical standpoint, not just
from the binaural beat standpoint.

The Hemi-Sync Process is the most widely usaldobgiatiechnology and has been
researched by peer-reviewed journals.

Hemi-Sync, as developed by the Monroe Inshtitsfomercial market, has expanded

into different technologies and become a vesfldummapany.

In preparation for this thesis and case stadyemhifsync Process, the author contacted the

Monroe Institute for application to join praffessiobership. The following is its official reply.

Dear Darren,

Thanks for your reply.

| asked if this was a bachelor’s project bechase had several unsatisfactory experiences with
undergraduate researchers. Four students hauppered with Hemi-Sync CDs, TMI papers,
and advice. All of them had a timeline of mentthewbontacted us. The completed projects
were adequate to be accepted for their degemeatbut did not contribute to the advancement
of knowledge about binaural beats. Also, rgtudetits — despite the fact that one of them was

at Harvard University — ever submitted a apgahiiieted paper.
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| share this background so you will understaredavengun shy regarding undergraduate
research. Understanding how sound affects theybtameis an enormous topic. | suggest that
you meet with your supervisor and concentratalatirfg a narrow question and a specific
hypothesis in your area of interest. Once yannkabat, we would be pleased to look at a formal

research proposal.

The Monroe Institute does not offer grants fléfeadstaent professional membership for $75
yearly, which is 50% of the usual fee. Pleadaotitiplour next steps and let me know what you
decide.

Warmly,

Shirley Bliley
Professional Division Dir¢Btiey 2006).

As seen the Institute does not work with Hadeats.dtoriginally found this frustrating as it

made access to deeper levels of informatiofficudtie di

There are two possible interpretations thatmairidres reaction of the Institute.

Firstly, this reply could be taken on a prdfessinahereby only access will be grantse to tho
serious researchers interested in advancing4BgnddPnocess and taking an academic peer-
reviewed approach to examine the evidence.

Or secondly, the response could be a filterargsmefdr those who may wish to find fault with an
organisation that claims to be a serious res@ituthbut also on the commercial front aortrays

‘new age’ ideal.

Whatever the intent of the Monroe Institute, frametheommercial standpoint or from an

academic viewpoint, the author finds it neoessdadmrysts the following question in this paper:
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Do the commercial activities of the Monroe hiasttat positive or a negative impact on the
scientific evaluation of the Hemi-Sync Prquaasisuiar, does it encourage the continuation of

serious research and development in the usealfiidats?

Philosophy and Deeper Examination of the HemP$yreEss

In this section, an examination is undertagevioletiice for the Hemi-Sync Process and how it

compares to other serious binaural beat research.

There is much more involved in the Hemi-Sysdlirangest the implementation of binaural
beats as explored in Chapter 3. What is inisrestirthe Monroe Institute state that otiner fact
of the Hemi-Sync Process augment the effectiibedsisaural beat technology making it a

viable system that affect brain wave states.

The Hemi-Sync Process was developed in 1972L@ahkyeRobert Monroe from working
originally with sleep devices. Subsequentintee gate1975 (Monroe 1975). In hisdyook
Journey$1985 : 16-25) he describes the Hemi-Syncalranessbreviation for Hemi-Spheric
Synchronisation, thus establishing the foumdiaidiatiure work with brain waves and binaural
beat theories. From this base, he patentedugiatiesto his theory in 1994 that utilised binaural

beat frequency implantation for inducing desiseaf sbnsciousness (Monroe 1994).

These patents deal specifically with issugstoelatin

FFR (Frequency Following Response) as exarhaqaeir8 @r consciousness and

brain wave alteration.

Using multiple EEG waveforms (as taken from wee/bsaof human subjects) then

mapped into the sonic domain through the teohbolagyal beats.

On the Monroe Institute Website, it statesnicedtethe overall Hemi-Sync Process:

The trademarked term Hemi-Sync signifies a gatdnitextion of multiplexed audio binaural

beats and pink sound (or music) designed rousiétevels. Hemi-Sync sounds are
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combined with verbal suggestion, relaxatioesexeiguided imagery and carefully crafted

to engender desired experiences to focused stassaisness (Monroe 2006).

In summary, the Hemi-Sync Process consistdl@ivthg &nd also see Audio Examples 3, 4, and
5!

1. Complex binaural beat patterns as examinedem3Chapt

2. Pink noise (new-age to easy-listening)

3. Verbal guided auto-suggestion and affirmations

In thousands of experiments in the 1970s Rabertlsiomed to entrain the brain into certain
altered states of consciousness, via the usaraf Ib@at frequencies, pink noise or music/nature
sounds and sometimes guided visualisation. dbievegsmapping brain wave frequencies onto
sets of carrier tones (the original sound bdificatran) and measuring the effect on EEG
readings. Readings were done in order to spattelichcreate certain states of synchronisation
within the brain — and how both hemispherbgadi,ttigat is, the right and left, work together.

Consciousness and studies related to this aubjbeeh debated with controversy within the
scientific community for many years (Noetith200w)in area that the Hemi-Sync Process and
its branch technologies all aim to tackldusitredield of consciousness. This is thédkey fac

the whole philosophy of the Monroe Instituxpibiiebs the idea that certain sound combinations
could engender altered states of consciougreasbysical experiences by changes in brain

wave patterns.
This case study is not going to examine wimetheorgciousness is in some way separate from

the human brain or linked in, but it is aimargiteeehe complete philosophy and standpoint from

which the Hemi-Sync Process is coming.
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The Hemi-Sync Process — An Evaluation

Atwater says on this topic:

A conventional binaural beat generates twoeampditudted standing waves, one in each
hemisphere’s olivary nucleus. Such binaurall legataiw both hemispheres to the same
frequency, establishing equivalent electroraagimetiments and maximizing inter-

hemispheric neural communication (Atwater 1988)

The field of pseudoscience and the brain haglpekbated since the early 1970s with the
inception of the Alpha Movement, when inspitang sn@dcording to Pelletier and Peper (1977)
turned to technology to allow them to crease¢depdaks in Alpha brain waves. Beyerstein
(1999), in his paper, talks about a friend tdomvehsty of Calgary who has his own laboratory
and went about testing the Hemi-Sync Proag $isabifiterhemispheric coherence (hemispheric
synchronization) was not increased with tlgjaeechni

Could this, according to Atwater, have beehelf@lowing ideas:

Passively listening to Hemi-Sync binaural bemtisaneymatically engender a focused state
of consciousness. The Hemi-Sync Process imtlutesr @f components; binaural beats are
only one element. We all maintain a psychomaysmagentum, a homeostasis that may
resist the influence of the binaural beate$sacticas humming, toning, breathing exercises,
autogenic training, and/or biofeedback cantbenieedpt the homeostasis of resistant
subjects (Tart 1975). Naturally occurring uhydldias driven by the reticular activating
system and characterized by periodic changesiirf\&@ebb & Dube 1981; Rossi 1986;
Shannahoff-Khalsa 1991), may influence thenelfeaivbinaural beats. One’s first-person
experience in response to binaural-beat stimajatitso be affected by a number of
psychological mediating factors (Atwater 1999).

This researcher’s investigations have ledmona dilewever. If what Atwater states is correct
then there are underlying factors like thesaateisiaht might make the testing of the Hemi-Sync
Process questionable, because other factorsceah@se states. For example, sound/music,

light, breathing and eye movement can alsorbmatia effect on the modulating of brain waves.
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According to the Hemi-Sync Process, the FFER thdidatain waves follow the frequency
patterns of the binaural beat frequencies, #uigl¢brrelation that demonstrates that Hemi-Sync
is a valid process. Unfortunately, outside teeliviitite, this exact science has not been
thoroughly researched, but the simple useafli®@ataihas, from this standpoint, has shown that

there is valid evidence that further testingedopndent is needed.

To elaborate, there is significant evidence that:

1) Forced sonic entrainment does not occur in4Bgnddmocess.

2) All elements, that is, complex binaural beatsspiakd/or guided verbal suggestions
must be present for the complete Hemi-Sync Process.

3) Passively listening to Hemi-Sync binaural bemtisaneymatically engender a focused

state of consciousness.

In the overall philosophy of the Hemi-Sync Bredésaroe Institute seems to suggest that there
needs to be feedback with the human subjasdnt€hésiing because the peer-reviewed testing
focuses on specific elements of the Hemi-SygscaPibaems to eliminate the ‘unclear’ factors by
implementing double blind trials. If one mae$s was to be removed from the Hemi-Sync

Process then, according to the Monroe InstiRrtgehs would be truncated.

What is unique about Monroe’s ideas and th@sraaimn to have discovered what researchers
studying meditation have claimed for manyataarg|ué synchronisation of brain waves could
occur through entrainment of binaural beathétliersigpchronisation has been a very well
researched topic since the late 1960s (NoetM@0z)the early scientific studies focused on
the effects of meditation, producing this reBpemsest well known is from the Transcendental
Meditation (TM) Movement (Lutz, Dunne, & Da@&)sdm@se meditations are claimed to affect
brain wave states and create hemispheric sgticlraratied ‘mind awake, body asleep’ or the
Alpha state. The results are vast but some chpatiks®r spikes in Alpha dominance of around
7-10 Hz on the EEG scale (Wallace 1970). Tisis thase#fect of the claimed ‘Alpha’ Movement
in the late 1970s that explored the sciene=dbaakf and how an individual could control
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internal systems, to provide desired brain wges (Bardner 1997 : 87). Thus some evidence
states that they could triple the amount ofa&gshéBrown 1974).

For example:

Research, though not conclusive, has indicaezththvat music can produce an alpha brain
wave state (Benson, 1975; Borling, 1981; K&dyomhiOslower brain wave pattern is
associated with meditative states, drowsindagdesmiming, which are all states of increased
relaxation. A similar approach involves thengatwmwef neural discharge patterns between
the two hemispheres of the brain (RusselCcivadin993f : 219).

The author would argue that there are so maniy flaetdHemi-Sync Process that it is difficult or
impossible to arrive at a consensus about vehatfeeisswhat physiological system. Though
there are many anecdotal reports about therefésotiyHemi-Sync for nociception control, no
randomised controlled trial has yet been publishadipports these claims. So a planned
double-blind randomised controlled trial to tdoenpléeets of Hemi-Sync sounds, classical music
and a blank tape on nociception control inyadiengsing surgery under general anaesthesia

was carried out, leading to the following oloservati

In conclusion, our findings demonstrate thatymtignntra-operative Hemi-Sync tapes whilst
undergoing a range of different surgical pragedieretandardized general anaesthesia with
a laryngeal mask require substantially lestvigr@armmpmpared with controls (Kliempt et al.
1999c : 772).

Barbara Crowe, in her interview in 2006 (Appathditi$ author, sees that there is the need for
interdisciplinary research, whereby the medidstissoollaborate with the sonic engineers and, i

this way, a fuller and more complete procepsfaflthend grey areas can be addressed.

To explore further a fuller study would havarte &xa different elements of the Hemi-Sync
Process individually and the Hemi-Sync Procelslas/According to the philosophy and
conception of the Hemi-Sync Process a homeosipliicgxists in the human subject. These
need to be acknowledged before the relevannEleetie®yings can be implemented as part of
the holistic approach.
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CHAPTER 4: THE HEMI-SYNC PROCESS AT THE MAONROIE INS
Part Il: Marketing and Advertising

This part examines the marketing and advemisorgots of the Monroe Institute and their

impact on the serious scientific developmeHedaiitBgnc Process.

The marketing and advertising of the Instigwdespédyole in the development of the Hemi-Sync
Process and its further development as a thatapéotimedical application. Marketing and
advertising are the foundation of the Institta@améry focus. The work of the Institube could
jeopardised by this commercial marketing aiadlypdedet other dedicated scientific researchers.
At first glance, the Monroe Institute could@ppeaomprised of a group of pseudoscientific
researchers. This image, could in turn, mayceagelyy other scientists not considering the
continuation of research and development seg@th®naural beats and its applications as being

a valid field of pursuit.
By way of attempting to counteract any impiésskoof gcientific validity in the work astrried o
by the Monroe Institute, an analysis of fowctraia ef the Institute’s activities is prasented
this part that will illustrate a good cross«dfagtiene the Hemi-Sync Process is proceeding as a
scientific tool. Examples have also been intldBeROM 2007 so that the reader can obtain a
visual representation of what the authorng teféAppendix IlI).
The four main sections are:

1. ‘An Introduction to Hemi-Sync’ Video

2. Monroe Institute Website

3. Monroe Institute Official Brochure

4. Hemi-Sync Journal
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These sections could be considered as a routesaarewer could follow when exploring the
whole of the background information availatifeedtenni-Sync Process. The author reiterates
that it needs to be analysed before there enyltiketihood of adverse impact on further

research into this field.

The role of the Monroe Institute is that ‘coalMecigatific procedures are employed whenever
feasible, but research is not limited to susbgstbt@de results of such research efforts are
meaningful only if there are practical applicsdioething of value for our contemporary culture.
The Monroe Institute proposes to introduteyeds @f human endeavour, abilities that will

constructively change humankind’s directiotimy@\i@sroe 2007q).

It is clear from these statements that otherrpsogedundertaken in order to get what are
viewed by the Institute to be ‘sustainable Tepidsslisted on the Website confront one with a
plethora of mind-body, new-age and scientifreedisicat would be considered fringe science to

the main stream academic community.

Marketing and the Hemi-Sync Process

The marketing aim of the Monroe Institute fothsageoaeral public and ‘alternative’ medical
practitioners. This is evident in the kindsavhpmitered by the Institute, such as, extended
development of experimentation of an indivirtirdlsdgrspirit health and include the Gateway™
and other residency programs offering in-hocese aeavfurther self-development (Monroe
2007h).

It is apparent, in the advancement and expdhsioriaymation technology age, that within the
medical domain a whole area of self-diagnaadishetiol Isas taken hold of the consumer,
whereby marketing and advertising has convimeget the try and buy’ (King & Moreggi 1998).

A self-fix philosophy has taken grip by fleodomgtmer with technological and pseudo-scientific
data whereby the so-called ‘scientific’ studfemnadesigned to prove the case of the developer
of the product.

In the case of the Monroe Institute, theitstiamtiserious peer-reviewed journal studies about
the Hemi-Sync Process that do lay claim towiticdesaural beats (Monroe 20079). The articles
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mostly state that more research is needed tteegi@y of the Hemi-Sync Process in order for
it to stand its own ground. Of the program®bypfileeddstitute, the Hemi-Sync Process is the
cornerstone for the majority. Thus, the conseningrtee field of inquiry of the Hemi-Sync
Process will find supporting scientific jodemadesand possibly be convinced about the nature of
the extended services offered. This loose coofchcsgmtific validity is used to the advéntage o

the Monroe Institute in its marketing arm.

Introduction to Hemi-Sync Video

Referring to Point 1, the video ‘An Introddtéion-8ync’ is a good example that illustrates this
aspect of the Monroe Institute’s policy. Itesdaltesspects of the scientific, marketing and
advertising of the Hemi-Sync Process (Monrodt20@&ffo entice every aspect of an
individual’'s therapeutic needs through thetheoHeafi-Sync Process. At the very beginning of
the video it is claimed that the process fcadleatd clinically proven over ‘40 years of
development’. It is suggested that if yougoogtdmms results will be achieved by the #nish. Th
programs offered would appeal to nearly ewativaltberapeutic need of the consumer. This
six-minute video gives a good overview of thte coargéting ideals of the Monroe Institute and

the core Hemi-Sync Process.

Monroe Institute Website

The first information a researcher on thisutzpioag likely encounter in enquiring into the
function of the Monroe Institute could be feswyglysinonroeinstitute fdonroe 2007h). All

references including those referred to in Roamd ®,can be accessed from this website and it

allows the researcher a deeper investigatienHetoitSync Process.

In relation to the website, what needs to beedddriesw the public image of the Monroe Institute

may either damage or may advance the real stidgtdf the Hemi-Sync Process.

On the website there are sections for articksearah papers, residential programs an individual
could undertake and plenty of on-line shoppenarelplenty of glossy images explaining the
Hemi-Sync Process and the sister productsdiaassiuhe Process. The author points out

these facts because there is no separate websiterodevoted to just the Hemi-Sync Process
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from a purely objective point of view. Ratheal’ inéormation is an entanglement in a web of

glitter and glamorous colour images. Therepagewalled Hemi-Sync http://www.hemi-

sync.corbut this is more a secondary product pageains lesstinformation than the official

website. The Monroe Institute site http://wveimnsibare.comould be considered the first port

of call and contains more data than the spaci8yesite. It was surprising that there was no
‘scientific’ site dedicated to the raw datat, ibmidk as | have stated an entangled ‘web’ of
marketing and advertising. Therefore the Videli®racess at the Monroe Institute becomes very

subjective in attempting to trace back ‘real’ data.

Monroe Institute Brochure

On examination of the Monroe Institute’$ioiticiak’, the content deals with who, what, where
and how in relation to the Institute’'s o#i¢brobe 2003). Specifically, it covers &adim,

when and where its research and products canltas &ppropriate to address what areas the
brochure canvasses because, aside from theitwetisitebe a good first port of call for serious
researchers to begin also to follow a resea@hheakhonroe Institute. The brochure opens with
an image of tall pine trees set amongst a pwakdlinevhat look like a mountain range. The
images reflect symbolically anything from d peteestfto an academic environmental report.
The corresponding quote states ‘dedicatedptmthgaxof human consciousness’. This in no
way suggests that there is any activity bedguaami relation to the exploration of sound or
about specific impacts on brain waves. Thesttimpigecause the purported basis of the Monroe
Institute is considered to be the Hemi-Syncwhatesxorporates, as will be shown, the

unification of consciousness with sound technology.

The brochure has four main sections:

1. Beginnings about the Hemi-Sync Process, CeReteatsd

2. The Science of Sound

3. Different Programs offered

4. Memberships and Advisors
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Thus it can be seen that sound and the Henoc®gscappear to feature as the main key

subjects in the brochure and then we read @setmwndhich states:

Focused consciousness contains definite soltteogadstions of human experience. Greater
understanding of such consciousness can be t#obigyedoordinated research efforts using

an inter-disciplinary approach.

The primary concept of an inter-disciplinarsheggeoss to be the key area in the work of the
Monroe Institute and therefore focused cons;iadscle€an include brain wave effects,
medication and focus. It is clear in studyiogkarglwith the Hemi-Sync Process that the
medical, physiological, psychological and mnsited deed to be related to one another to
understand and develop the Process furthgpaleistan the suggestions for the use of the Hemi-
Sync Process that the physiologic and psychologica! in the human subject might be useful
for therapeutic effects. What is evident &sfiaiglon related consciousness studies does
extend beyond the accepted scientific paradmgplgirigy/that ‘para-sciences’ are involved in
making the Hemi-Sync Process a success. Ting dplilown seems to sum up the direction and
aim of the Hemi-Sync Process:

Conventional scientific procedures are emplogednibasible, but research is not limited to
such processes. With the use of two systemsireinegd.sconventional and non-
conventional, it is possible to validate muts wietivds and techniques by standards of

interest to the conventional scientist and eeg&&rohoe 2003).

This is where the scientific community wobleodiffee if a new field were to be accepted, the

testing used would have to be of strict obsarttaeneehole process.

Also listed in the brochure are very influekéed #ind professionals who would add toitye valid
of research. Some of these include George,PRarmHofessor of Music; Raymond
Waldkoetter, EdD, Research Psychologist; Heteare 8D, Biomedical Research Consultant
(Monroe 2003).

These professionals work in the control labsettapeon Monroe Institute locations mentioned
in the brochure and employ testing and evaltisionwn academic/ establishments and the
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author finds the calibre of these people imgRessiaech into their credentials shows a

knowledge base that is both relevant to thelhvedvkooiroe Institute and, from their viewpoint,
would reflect a positive image of the Hemi-&gssdrio the scientific community. Their work
and others of professional status commonlyhaitdigheriments in what the Monroe Institute

has called th¢emi-Sync Journal

Hemi-Sync Journal

TheHemi-Sync Jourrabpublication of the Monroe Institute, aedugat research
organization dedicated to exploring and detredaag and understanding of human
consciousness, offers current reporting on eesgamplication of the Hemi-Sync technology
in a variety of professional fields (Monroe 2007c).

TheHemi-Sync Jourmaduld not be considered an official acadeatibyvuather can be seen

as an ‘in-house’ publication that reflects thiedamnskght of advisors and professional members
associated with and working with the Monrtee Mstiuagain, the idea of consciousness is
brought into the equation and may suggestde@tize @aibroader range of ideas and
experiments that are being brought into the itana. The author does not intend to analyse
the journal from a case study point of vielebuniddrtake a critique of the entire asagtic layo

together with the idea and aim it is attenganrgydo the scientific community.

The journal dates back to 1990 according tadbdrMbiute’s website. Two edition will be be
used as a basis for analysis — Vol. XIV Sun2086fddls 3 & 4 and Vol. XV Winter/Spring 2007
Nos 1 & 2 (Monroe 2007d & 2007e).

It is obvious that the journals allow a crebgivierqurofessional and practising members as is
apparent from the inclusion of case studies @anddigossibly allow for future development for
peer-reviewed experiments because serious reseaschee some validity in the direction of
these studies. For example, the work of Vikatimagvissentedin the XIV Summer/Fall 2006
Journal found that adding Hemi-Sync to thettregtmemmakes a noticeable positive difference
with her patients in practice. Likewise, Kugraniad-in Vol XV Winter/Spring 2007 used the
Hemi-Sync technology in place of contempordoyaddsia additional factor to their treatment
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regime for added therapeutic benefit. It seenmgletitHemi-Sync is being used to augment the

experimenters’ field work.

The layout of the Journal reflects a professignalldhis is reflected in the simple and straight
forward approach of the presentation of thediase®tere does not appear to be any
advertising of the Hemi-Sync Process of agsagad®as or music provided at the Monroe

Institute.

After examination of a cross section of the gmarnalated examples it can be concluded that the
case studies reflect a direct professional experieapplication of the Hemi-Sync Process. The
studies use the Hemi-Sync Process as a complémeengahat aids in the greater research of
the associated work of the Institute. Finallyniddag clear in its aim which is ‘reporting on
research and application of the Hemi-Sync teahaolagety of professional fields’ and, from

this standpoint, it has achieved its mark.

In the overall context of the Monroe Instiytéragte establish an academic profile, it states:

The Institute’s research includes three distamcs dainical and applied research done by the
Institute’s professional membership, reseaatiudoregsities and hospitals, and technical
research done at the Institute’s facilitiesia. Wtgmately, the goal of said research is to

enable the enhancement of the Institute’s edwcationlum (Monroe 2007b).

It is stated that even though they endorseaiuh seeloped externally, it is evident from the
statement that the Institute focuses on deitelopinggeducational curriculum which then, from a

marketing viewpoint, would need to primandy fbeirsown staff in order to sell products.

Conclusion of this Chapter

It can be agreed that the whole experimentdtiamraedploration of the Hemi-Sync Process will
remain as a primary focus in this ‘new’ fiektiohghle research and the hard scientific studies
will come when other researchers work throdgértiseng and gloss campaigns. It can be
assessed that the commercial activities of dieelMdtitute would have a negative impact on the
scientific evaluation of the Hemi-Sync Prodassiotha say it will not discourage the
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continuation of serious research and develofimeersaof binaural beats but rather researchers,
in attempting to test certain hypostasis, wiluraderstand the complex interplay of other mind-

body factors that have been noted as key asfrectddmi-Sync Process to function.
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CONCLUSION

This thesis has attempted to provide a critioz@xa of the primary areas of research into
binaural beats and their effect on brain waredy#is of how this has been put into practice was
examined and presented across many reseainbglisitipparticular focus on the Hemi-Sync
Process as developed at the Monroe Institigep&herabing of this field has exposed the
issues and problems surrounding the use ofd@atararesearch and therapeutic applications.
Certain psychological and physiological camglitdoand to be major contributing factors to the
success of the whole application of binaufdeatg brain waves.

The idea that binaural beats can affect braithreagésentrainment is not new, for example
research into meditation has evidence to saggasiinment of the brain waves can occur
through other complex factors. These factersentaivphysiological and psychological cues in
order to make the human subject susceptiblgetoTdhiarseems also to be the case when

utilising binaural beat frequencies, thouglsearoh rie needed.

Examination of the marketing and advertisiMpaofdeenstitute’s Hemi-Sync Process shows a
propensity towards a potential negative impataaod future research and testing. This is
important as the Hemi-Sync Process has a poséiteatherapeutic application if the issues of

the other complex factors are taken into acsetiatibynvestigators.

The organisation of the Monroe Institute wonkidezed by some serious academic
professionals to border on fringe sciencerasyis joiio the realms of consciousness studies. The
Institute is clear in stating this and holdes® Bareposes the mind-body connection needs to
be included in its Process in order for it effleetau® system. It is clear by analysisevhthe H
Sync Process that inter-disciplinary connectidihe wital if further testing is to be undeytaken
this researcher or other academic researchelatéotva Process. Binaural beats on their own as
a core audio process may not offer much subeesayrof brain wave entrainment. On the other
hand, the complex workings of the Hemi-Synakapciésested fully, offer other explanations

for brain wave entrainment or allow binautalwesgtsnore effectively in affecting brain waves.
In examining this field the author consideredi¢héand biological aspects in this field a

challenge, as there are many factors that @awrtfacthe alteration of brain waves.
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In the limited success of the Hemi-Sync Provoesd ae interesting to explore if this Process
creates a sustainable and lasting result. ifdreitonae apparent that in the absence of not
listening to the Hemi-Sync recordings therdauag be sustainable change occurring in brain
wave states, by potentially reverting thedibtaimerwaves back to their previous physiological
and psychological state. In the greater conisixbé& addressed what positive brain wave states
are desirable for therapeutic results. Thesagjnestil to be addressed if the whole field were to

be considered a serious therapeutic applitatiomeitical domain.
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APPENDIX I: INTERVIEW

Hi Barbara, | am glad you could join me fovieawiotethe topic of sound
healing/therapy. Please tell me a bit aboutkgnauipa and current focus?

| have been a music therapist for 30 years aindtlaenapy educator since 1977. My clinical
experience was primarily with emotionally daskoidsents. | have my Bachelor’'s and Master’s
degrees in music therapy from Michigan Staggylamdesim a Music Therapist-Board Certified. |
am a past president of the National Associstisicfdherapy and was Executive Director of the
Rhythm for Life Project. | also have an inseneistlihealing and have participated in a number of

sound healing conferences and colloquium eaesthe y

Are music therapy and sound healing/theraping@rhsothow?

At this point there is no formal connection bedseéno related but different disciplines. Many
music therapists are interested in sound hectices@nd one European form of music therapy,
Dorion Music Therapy, emphasizes the direat,ipipggit of tones and intervals on the body. |
think there is dialogue occurring between vwaiotisarapists and sound healing practitioners,

but no contact on a discipline basis.

What do you see as being the major research sssues healing/therapy?

As | explored in my book, | feel the real ciafiedgey the right research methods to
substantiate the complex interaction of the icpapteat sound and especially music is with
complex human functioning. Clearly, reduationidédylind studies just doesn’t work to show
how the complex information input of sound@mdpaats an area of human functioning. | think
some of the research methods from complexayretishows the effects of input on a complex

system in motion may have some potential.

What are you feelings and views regarding pfeguess healing/therapy within the

scientific community of the last 2-3 yearsisimgé@Mumsic and Soul Making'? That is,
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have there been major research advancemeritszoe bagn more of a sceptical

approach?

Since my book was about music therapy, Idédtlitte effect on the whole area of sound
healing. Medical settings and researchers wka &weéammplimentary’ medicine practices have
expressed some interest in researching varictsodspend healing but these efforts are limited

and highly localized.

In your research are there any useful appttdboreural beat frequencies’ in the field of

‘frequency medicine’? If so what do they prboeis2 or

I’m not sure what you mean by ‘frequency mddiomwedf applications of binaural beat
frequencies in accelerated learning, produeigtaltes of consciousness, and stress reduction
through synchronization of neural discharge [petiteran hemispheres.

The following key concepts of: resonance, eriteandraenic neurotechnologies are vital

principles within sound healing/therapy. Howiel floese and see them being applied?

| think the big problem in applying theséhexr¢hatet so many factors affecting how these might
impact on an aspect of human functioning pretifilce@ane or rhythm pattern or whatever will
vary from person to person and within one lindigtetdifferent circumstances. | have never
believed that music/sound could be ‘presamieeta@articular need. In issues like resonance, |
think the first question to answer is, ‘&ft,poditive or beneficial to resonant a lxde8tru

I’'m not sure it is. | think there has beendegredtassumption that resonance and entrainment

are ‘good things’ without any real understatheingaérlying principles.
In your book you discussed the theories of pgsmesithat need to be applied to deal

with the immense complexity of the human funafiatiare the recent developments,
understanding or application within music/sapydidid?
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At this point, not much. | don’t think my boad thed wide a circulation to influence practice a
this point. As | mentioned above | think wesmnezskaech paradigms to really see how

music/sound is influencing the dynamical slggteandiinctioning.

With the idea of interdisciplinary researshptbbatgy with music or music with physics

etc., what do you envision as a professioncthteseaer?

a) In regard to the future for academic irssliketiomversity?

b) In the greater application by the scientifimitg?
| really think we need research teams of mamatsheound healers, complexity science
researchers, neurophysiologists, etc. | damé p@nson can bring all the knowledge and skills to

the extensive research that needs to be doliehdpethat cross-disciplinary collaboration and
research could be accepted and embraced biyasnaretsesearch labs.

Darren Curtis
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APPENDIX II: GLOSSARY

Binaural Beats Auditory beats in the brain, created by Sepatiatg distinct tones to each ear

which produce a third ‘phantom’ beat whiclvisdokycine brain as real.

Brain Waves Electrical activity emanating from thedspiaygd in the form of brainwaves
categorised by 4 to 5 main power spectrumsBefdpbeelta, Theta, Gamma.

EEG- Electroencephalogram measures and recordsita abgivity of your brain which uses

electrodes.

Entrainment Two or more close frequencies locking iwittyéach other.

FFR— Frequency Following response - theory a@veramtertainment whereby binaural beats

can affect brain waves (EEG) by reproducinmiihe itsponse.

Hemi-Syne Hemi-Syfigs an audio guidance technology (developeddrydlednstitute) that
works quite simply by sending different soesyiso(ech ear through stereo headphones
(Monroe 2007h).

Hertz— A measurement of frequency 1 Hz = 1 cyclenge{/Adsode 2004a).

Monroe Institute The Monroe Institute is a non-profit, edumadisasearch organisation
dedicated to the exploration of human conscianshiesaternationally known for its work with

audio sound patterns that can have dramaticreffiatés of consciousness (Monroe 2007h).

Psychoacoustics Psychoacoustics is concerned with the riglddeingen the physical
characteristics of sound and what is actualtggescthe listener (Moore 2006).

RAS- Reticular Activating System - The RAS isridbatbedainstem and helps to maintain

homeostasis or internal stability.
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Sine Wave- Sine wave forms are fundamental with no $\aarifpume tone’ (Abode 2004b).

Superior Olivary Nucleu$art of the olive, an organ that lies bebiaghntiseem, binaural beats

have been traced to this location.
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APPENDIX Ill: CD-ROM

Audio Example 1
a) Simple Binaural Beat 400 Hz - Left Ear
b) Simple Binaural Beat 410 Hz — Right Ear
c) Binaural Beat 10 Hz (Curtis 2007b)
Audio Example 2
a) 398 Hz, 498 Hz, 598 Hz, 746 Hz — Left Ear
b) 402 Hz, 502 Hz, 602 Hz, 754 Hz — Right Ear
c) <398 Hz to 402 Hz = 4 Hz Modulation > <49®Htzte 8 Hz Modulation>
<746 Hz to 754 Hz = 8 Hz Modulation > (Cuitis 2007
Audio Example 3
Hemi-Sync - Complex binaural beat patternsdifakdeimian Plus series Hemi-Sync
PREP Side 1 — No other information is presestfit€¢/i©88a)
Audio Example 4
Hemi-Sync - Pink noise masking binaural bea&s{888#)
Audio Example 5
Hemi-Sync - Verbal suggestion (Interstate 1988b)
Audio Example 6:
Own composition - Transcendent beats
Sine wave generators:
1 =210 Hz(x) @ 7 Hz Moving to 660 Hz @id Bizéc)qut 40 sec ramp 5 sec).
2 =420 Hz(x) @ 5 Hz Moving to 330 Hz @ifi Hx@ex(out 45 sec ramp 10 sec).
3 =500 Hz(x) @ 8 Hz Moving to 440 Hz @ib Hx&exc(out 50 sec ramp 15 sec).
4 =480 Hz(x) @ 2 Hz Moving to 360 Hz @id Blx@ec(out 50 sec ramp 14 sec).
Background sound:
Pink noise - panning at 0.04 Hz and Thundgrgidh@8 Hz (Curtis 2007d)

With comparison of Hemi-Sync — ‘Sleeping Tértagh Ity Monroe Institute (No other

information present) (Monroe 2004).
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Movie Example

Introduction to the Hemi-Sync Process (Morfyoe 2007

Journal Example 1

Hemi-Sync JourraVol. XIV Summer/Fall 2006 Nos 3 & 4 (Mowhoe 2007
Journal Example 2

Hemi-Sync JourraVol. XV Winter/Spring 2007 Nosl & 2 (Momoe 2007

Brochure Example

The Monroe Institute Brochure (Monroe 2003)

Website Example
Monroe Institute Front Page http://www.mant@emgiMonroe 2007h)

Patent Example 1
Method of inducing and maintaining various siagesiothe human being (Monroe
1975)

Patent Example 2

Method of and apparatus for inducing desired stetgesiousness (Monroe 1994)
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