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Chapter

Introducing a Novel Approach to
Study the Construction and
Function of Memory in Human
Beings: The Meshk Theory
Mohammad Seyedielmabad

Abstract

This study reviews the crucial role of memory in the human brain. For this
purpose, previous investigations and researches about the construction and func-
tion of memory were studied. The mechanism of the memory function was
reviewed, and crucial drivers for the working of the memory were indicated. Then
an applied memory model that could serve as a framework to study the memory
function was also introduced. Therefore, the memory unit was introduced as a basic
information structure. Also, a structured platform for the memory unit was deter-
mined for encoding the information and data in the brain. Then a pattern of
information coding was detected. Thus, a basic framework to study the memory
function was conceived. The results of this thesis pave the way for the discovery of a
basic algorithm to understand the memory function in the human. Also, this study
introduces a simple way to overcome Alzheimer disease (AD). This way can be
applied to research on the prevention and treatment of this disease.

Keywords: Meshk theory, triple drivers, memory model, memory unit,
memory coding strand, music therapy, Alzheimer disease

1. Introduction

Memory is one of the greatest unsolved secrets encountered by human genera-
tion. There are a lot of questions about memory. The memory remains a mystery
until now. A lot of scientists have studied memory, but there have been no certain
results until now. Only recently has it been determined that memory is a faculty of
the mind. They have discovered that information is encoded, stored, and retrieved
in a region which is called “hippocampus” [8]. Also, they have found that memory
is vital to experiences and related to the limbic system of the brain [8]. Models of
memory provide abstract representations of how memory is believed to work [3].
There are several models that have been proposed over the years by various psy-
chologists [3]. Controversy is involved as to whether several memory structures
exist [3]. For decades, neuroscientists have attempted to unravel how the
brain makes memories [22]. Atkinson-Shiffrin and working memory are the
different kinds of memory models that have been available in the last decades.
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The human brain is estimated to have approximately 86 billion neurons [12], and
each neuron has tens of thousands of synapses, leading to over 100 trillion synaptic
connections [2]. Concurrence monitoring of 100 trillion synaptic connections is an
impossible work. On top of this astronomical complexity, one needs to map each
connection or neuron to a given stimulus, yet possible numbers of stimuli that can
be used are infinite given the complex, ever-changing nature of the world we live in
[27]. This is one of the most difficult issues faced by neuroscientists. As such, the
unifying mathematical principle upon which evolution constructs the brain’s basic
wiring and computational logic represents one of the topmost difficult and unsolved
meta-problems in neuroscience [1, 9]. Because of that, it is required to introduce an
innovative approach to solve this problem. Recently, Dr. Tsien and his colleagues
introduced an approach about memory that is known to “thought experiment.”
They have done a lot of studies in the last decades about memory. It seems that this
approach has an important contribution in the area of neuroscience. One useful
concept in pursuing this line of reasoning is cell assembly, a term coined by Hebb
[11] to describe the supposed computational building block or computational prim-
itive in the brain. This notion has attracted keen interest, especially with emerging
large-scale recording techniques [6, 13, 15, 16, 18, 19, 25]. Hebbian cell assembly
was postulated to be comprised of a group of neurons with strong excitatory con-
nections that are formed after learning [13, 26]. Dr. Tsien and his colleagues focus
their research on the hippocampus, particularly a region called CA1, which is
important to forming memories of events and places in both people and rodents
[19, 24]. The hippocampus has four parts including CA1, CA2, CA3, and CA4, and
each section can be divided into nine sections. The study results of scientists add to
a growing body of work indicating that a linear flow of signals from one neuron to
another is not enough to explain how the brain represents perceptions and memo-
ries [17]. Rather the coordinated activity of large populations of neurons is needed
[19]. Human memory is a great performance organ. Also, the memory function is
due to its structure. While the architecture of memory detects, it is possible to
distinguish the memory function. This approach can be used to overcome neural
diseases especially Alzheimer disease (AD) according to music. Alzheimer disease is
a neurodegenerative disorder featuring gradually progressive cognitive and func-
tional deficits as well as behavioral changes [4]. More than 30 million people in the
world are suffering of Alzheimer disease (AD(. It is a deadly disease that resulted in
about 1.9 million deaths in 2015 and therefore is one of the most costly diseases. The
previous investigation showed that music has an effect on treatment of AD. It is
necessary to carry out a comprehensive study about music therapy of Alzheimer
disease. It is a simple and low-cost way that takes less time for prevention and
treatment of AD. Music is known as part of mathematics, and music composers
work in the field of mathematic rules. In mathematics, a circle has 360°. So, all
mathematical rules are in this field of degrees. Therefore, human memory works at
360° and connects to a complete loop. Barbad is one of the first ancient musicians in
Kurdistan. He compiled 360 types of music that were made in 200 AC. Kurdistan is
a strategic region that was separated to four parts between Iran, Iraq, Turkey, and
Syria after World War 1. Kurd is a term that concerns people in Kurdistan that are
related to the ancient Sumerians (10). Kurdistan is a historical place that had
governments in the ancient periods. One of them is known as Sassanian. In this
period, music was prevalent, and many people worked on mathematics, and so,
music was built on the structure and function of the human brain. According to this
approach, music shows the inherence of human memory. Hence, music can relieve
and improve the nerves and memory. The last studies that have been done by a lot
of scientist prove this claim. Some of these investigations led to the wonderful
discovery. It is required to carry out a comprehensive study about human memory
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for introducing a simple and applied way to overcome Alzheimer disease. The
objectives of this study respond to the following questions:

What is human memory?

What is the simple structure of memory in the human brain like?

How does human memory work?

More importantly, what is a simple way to overcome Alzheimer disease?

2. Methods

2.1 Triple drivers

In Einstein’s special theory of relativity, E = mc2, energy and mass are equivalent
and transmutable. It is possible to explain the relativity theory of Einstein for the
brain. According to Meshk theory, the memory structure and function of the
human brain depend on three main factors (Figure 1). The word Meshk is known in
the Sumerian and Kurdish languages to the human brain. These drivers provide the
inherence of human memory as shown below:

Water equivalence conducted by the water driver C2

Nunch resonance (NR) provided by the energy driver E

Substance (mass) proportion provided by the mass driver M

The human memory in the function circle is based on three basic drivers includ-
ing water, energy, and substances. Water is a driver for creation and operation of
memory. The quantum brain dynamic (QBD) theory claims that water comprises
70% of the brain and proposes that the electric dipoles of the water molecules
constitute a quantum field [34, 35]. Therefore, human memory works in a general
circle provided by water called “water equivalence (WE).” While memory neurons
are working, WE is an important factor for coding and encoding memory informa-
tion. The last studies have shown that conscious experience correlates not with the
number of neurons firing but with the synchrony of that firing [38]. Ears are likely
to be related to this process because the ear is connected to the brain’s equilibrium
process. For a long time, the oldest part of the brain was thought of as a “control

Figure 1.
The triple drivers that provide the inherence of human brain, the gray circles, blue circle, and green triangular
indicate the NR, SP, and WE, respectively.
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room” for human motions [42]. Now there is evidence that the cerebellum also
stores the temporal information about the music we are listening to, and then it
recalls this information while reproducing the music [42]. Moreover, an amazing
fact is that the cerebellum was discovered to be a center for emotions [42]. Also, the
water equivalence of the brain can lead to a powerful electromagnetic (EM) field in
the brain. The electromagnetic theories of consciousness propose that consciousness
can be understood as an electromagnetic phenomenon [36]. Electromagnetic field
theories of consciousness propose that consciousness results when a brain produces
an electromagnetic field with specific characteristics [36, 37].

In the conscious electromagnetic information (CEMI) theory, McFadden proposes
that the digital information from neurons is integrated to form a conscious electro-
magnetic information field in the brain [39]. Since the brain is a 300° Kelvin tissue
strongly associated with its environment [44], it is possible that the noise and warm
environment of the brain cause to transform the water crystals. This transformation,
resulting in internal equivalence of the brain, leads to the operation of intrinsic
memory. This process can form the basis of memory structure. Dr. Masaru Emoto
and colleagues (1996) studied water crystals [31, 32]. They proposed that human
consciousness has an effect on the molecular structure of water and therefore emo-
tional energies and vibrations could change the physical structure of water [33]. Brain
activities in human infants have shown evidence of existence of the intrinsic memory.
The high ability to learn a language in infants is an important evidence that proves
this claim. There is a fundamental potential in infants that enables them to advance
learning and behaviors. This is a fundamental difference between human beings and
others. There is a mechanism in the human brain in which “Nunch resonance (NR)”
enables the brain to accelerate and increase reactions to stimuli from the environ-
ment. According to Figure 2, each nunchaku includes two parts that are linked
together by a connection. A part of the nunchaku inputs the force and energy and
then transmits it to the other part by a connection. Owing to the resonance in this
process, the output force is muchmore than the input. It is what McFadden termed as
“amplifying the microscopic quantum effects.” In the CEMI theory, the synchronous
firing of neurons is argued to amplify the influence of the brain's electromagnetic
field fluctuations to a much greater extent than would be possible with the
unsynchronized firing of neurons [39]. Exciting recent research shows that nontrivial
quantum effects are present in biological systems and not just in spite of, but some-
times because of, the interaction with the noisy and warm environment [51]. Fur-
thermore, because the brain is a complex nonlinear system with high sensitivity to
small fluctuations, it is likely that it can amplify microscopic quantum effects [51]. It
is also possible that light photons derived from the eye are related to this process. In
general relativity (GR) and the equivalence principle developed by Einstein, it is
argued that black holes are regions of space where gravitational attraction is very
strong, because even light cannot escape. It is possible that there are spots with a
black energy attribute on the front lobe of the human brain. The mineral substances
in the function circle of the human brain are provided by a process called “substance
or mass proportion (SP).” It is likely that the heart and sense organs are important
parts for this process. The concurrence of the triple drivers is required for encoding
information in the memory. Triple driver compatibility is required to encoding

Figure 2.
A schematic of the nunchaku function.

4

New Frontiers in Brain-Computer Interfaces



information in memory. According to Einstein’s special relativity theory, E = mc2,
energy and mass are equivalent and transmutable. In this equation, c2 is the determi-
native factor, and so it can be concluded that WE is the main driver for recalling
information in the brain.

2.2 Memory model

Most of the memory models presented in the past decades have been based on
time. The terms of memory, including short-term, long-term, and working mem-
ory, are defined by time. In Einstein’s special theory of relativity, E = mc2, time and
space are not invariable. According to the Meshk theory, space and time are variable
and parts of the inherent memory. Therefore, memory in the human brain is
indicated in a new model called “Manna model.” In this new model, memory is
divided into three parts fundamental, central, and peripheral. The base structure of
memory in this model is shown in Figure 3. Fundamental memory is inherent
intelligence. This can be called intrinsic memory and has existed since the advent of
mankind. This memory is very cryptic and so unknown so far. The spatial and
temporal information are parts of the memory nature. The ability of infants to swim
and learn a language is clearly an example that confirms the nature of fundamental
memory in human beings. All learning processes in the central memory of human
are connected to fundamental memory that is called “recalling of the internal
information.” The environmental information includes visual, auditory, and sen-
sory data. The eye, ear, and heart are the centers of receiving the visual, auditory,
and sensory information from the environment and transmitting them to the brain
(Figure 2). It is possible that sensitive organs send their signals to the heart and,
after coordination, the information is sent from the heart to the brain. The periph-
eral memory is specialized to receive environmental information from the eye, ear,
and heart and transmit them to the central memory. At the start, external informa-
tion is transferred from the peripheral to the central memory. In the process of
being transferred, some of the data is removed, and some remains. By coupling of
blocks in the fundamental to the central memory, internal information is retrieved.
The “coupling process” is a turning point in reminding of internal information from
the fundamental memory. The water equivalence (WE) is an important factor for
operating the coupling process. The coupling process can be the starting point for
neural momentum in the brain neural circuit. Therefore, in human memory, it is
necessary to receive information from the auditory, visual, and sensory systems for
making memory coding unit. At the same time, the information in the fundamental
and central memory is also binded as binary codes. The coupling process leads to the

Figure 3.
The Manna model, the gray circles, blue circle, and green triangular indicate the peripheral, central, and the
fundamental memories, respectively.
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creation of this important structure. This is what Dr. Tsien and colleagues termed as
“neural cliques.” They discovered that these overall network-level patterns are
generated by distinct subsets of neural populations or neural cliques [19].

According to the theory of connectivity by Dr. Tsien, a clique is a group of
neurons that respond similarly to a select event and thus operate collectively as a
robust coding unit [14, 19–21, 23]. Table 1 indicates each event as three blocks are
active and the others are inactive. The investigators represented clique activity as a
string of binary codes that revealed details of the event an animal experienced [19].
In the string fragments shown here, 1 means a particular clique is active, and 0
signifies inactivity [19]. The idea of quantum coherent waves in the neuronal
network is derived from Frohlich [35]. He viewed these waves as a means by which
order could be maintained in living systems and argued that the neuronal network
could support the long-range correlation of dipoles [35]. Repeated stimulation in a
continuous and rhythmic way is a critical factor in operating the coupling process.
As more and more memory blocks are turned on and active, more processes of
recalling the internal information are performed. Therefore, more information and
data are extracted from the fundamental memory. In the human brain, there are
millions of memory blocks that are not used during the lifetime. Thus, people have
entire blocks in fundamental memory but only turn on some of the blocks in their
lifetime (Table 2). The active blocks make up the central memory in the human
brain. The recalling of internal information and data from the fundamental memory
is different about people. This process is different from elementary to advanced
levels. It is dependent on the quality and the quantity function of coupling process
in the memory. In mathematics, the entire angle of a circle is 360 grades (360°).
The human brain works in a 360° field and therefore in two mutual directions
(Figure 4). The Manna alphabet framework is interestingly conformed to the
algorithm of the human brain structure (Table 3). This alphabet could be the best
basic format to receive and transmit data and information by the human. Manna is
a term that concerns people to the south of Urmia Lake in Kurdistan [7, 29]. There
are a lot of mysteries about the Manna that has not been discovered until now. The

A 1 1 0 0 1

B 1 1 0 1 0

Table 1.
The binary codes, (A) earthquake and (B) elevator drop.

Table 2.
The building blocks of fundamental memory in the human brain. Black blocks are the memory in use, and
white blocks are inactive memory.
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only thing that has been distinguished is that the people of that age were blessed
with great intelligence. They developed music, agriculture, animal husbandry,
industry, medicine, and astronomy. According to ancient literature, Sumerians and
Mannea had an advanced alphabet with 37 and 36 letters, respectively [10, 30]. The
Mannea were an ancient ethnic group, and a rich trove of literature written by them
exists [28, 5]. This literature and books covered various topics including music,
agriculture, astronomy, medicine, industry, and more importantly water engineer-
ing. The Manna alphabet included four partitions with a specific algorithm, and
each part had nine letters. This algorithm made a basic structure for humans to
communicate and understand the relation between the people from the ancient
period until now. This alphabet can be a suitable pattern for decoding memory
architecture in humans.

Figure 4.
The circles that indicate the memory coding directions, (A) base direction of the memory coding,
(B) complementary direction of the memory coding, and (C) entire directions of the memory coding.

1 2 3 4 5 6 7 8 9

A i U ka ku xa ga gu ca A (a1, a2, a3)

ja ji da di du ta tu Ɵ
a ca B (b1, b2, b3)

na nu pa fa ba ma mi mu ya C (c1, c2, c3)

ra ri ia va vi sa _�S
a za ha D (d1, d2, d3)

Table 3.
The structure of Manna alphabet between 600 and 800 BC.
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3. Results

3.1 Memory unit

There is a need for a paradigm shift from behaviorist stimulus-response concepts
toward notions of predictive coding in self-organizing recurrent networks with
high-dimensional dynamics [45, 47]. Neuronal networks with nonlinear neurons
and densely connected feedback loops can generate dynamics that is more complex,
variable, and rich than expected [48–50]. Therefore, the two structures of the
hippocampus located in the limbic system can operate in reciprocal connection to
the coding of the information in the brain. According to the Meshk theory, the
information and data received from the environment encode in a structure is called
“memory unit.” Each memory unit is actually a perception unit in the human brain.
It is necessary to operate one or a few perception units to figure out the problems
and issues. According to the Manna model features described in the previous sec-
tions, each memory unit includes three parts: visual, auditory, and sensory. There-
fore, each perception unit makes three functional codes (Figure 5). At the same
time, the central and fundamental codes are binded together by coupling process to
create the binary codes described in the previous section. For an individual event,
three sections in the memory unit have to work, and each section has a functional
code. It is likely to operate numbers of the memory units for an individual event.
This is dependent on the quality and quantity of internal information that might be
extracted from the fundamental memory. Locating consciousness in the brain’s
electromagnetic (EM) field, rather than the neurons, has the advantage of neatly
accounting for how information located in millions of neurons scattered through
the brain can be unified into a single consciousness. In this way, EM field

Figure 5.
The coupling of memory blocks in the human brain. Plates F, C, and P show the fundamental, central, and
peripheral memories, respectively.
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consciousness can be considered to be “joined-up information” [41]. This is an
important part of the issue that could help scientist to solve the brain puzzle. When
neurons fire together, their EM fields generate stronger EM field disturbances [40].
Therefore, synchronous neuron firing will tend to have a larger impact on the
brain’s EM field (and thereby consciousness) than the firing of individual neurons
[41]. The synchronous neuron firing is like a symphony orchestra or philharmonic
orchestra with a lot of musical instruments. The harmony of playing music causes to
create of a strong and impressive conclusion. Without each part of the symphony
orchestra, the music is imperfect. The generation by synchronous firing is not the
only important characteristic of conscious electromagnetic fields as in Pockett’s
original theory; spatial pattern is the defining feature of a conscious field [36]. In a
philharmonic orchestra, there is an accurate spatial and temporal pattern that is well
organized. It can lead to creating of a memorable artistic masterpiece. In Meshk’s
theory, spatial and temporal patterns are part of the intrinsic memory features. The
CA1 region of the hippocampus receives inputs from many brain regions and
sensory systems, and this feature most likely influences what type of information a
given clique encodes [22].

3.2 Memory coding strand

The nervous system can be seen as a nested hierarchy of nonlinear complex
networks of molecules, cells, microcircuits, and brain regions [46, 51]. The Manna
alphabet has a simple structure for understanding the brain. It is an appropriate
programming system for the human brain and could be the first one designed by
humans. In this way, the alphabet conforms to the structure of information coding
in human memory. Therefore, in the coding process, signals received by the brain
from the environment translate into special characters. These characters are
arranged based on the external information received from the environment. A
recorder strand of information is divided into four parts, and each part includes a
memory unit (three memory codes) (Figure 6). The two strands of memory, akin
to strands of deoxyribonucleic acid (DNA), run in reciprocal connection and are
thus parallel. The two strands of memory are coupled together for making a crucial
structure. The base strand is made in the fundamental memory, and the couple one
is in the central memory. These two strands make memory coding strand that
enables the brain to advance learning and behaviors in humans. In this structure,
information processing is done in a simple way by the human brain. Therefore, it
could possibly be a fast way to distinguish problems and issues. Figure 7 shows the
overall architecture and human memory function in the Manna model. According
to this approach, the reminder of the internal information process is carried out in
five general stages; A and B have potential levels, and D and E are active levels of

Figure 6.
The pattern of human memory coding. A, B, C, and D are the memory units.
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the memory. In general, in detail of this model, eight levels of human memory
function have been deciphered. Also, the basic algorithm for the memory of the
human is an exponential function. This function is transcendental and indicates the
features of human memory coding. The function is as follows:

N ¼ ei�1 (1)

where N is the number of memory units connected in different possible ways; e
is the Napier’s constant; i is the information they are receiving; and 1 is just part of
the math that enables you to account for all possibilities.

Figure 7.
The functional levels of Manna model.
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4. Conclusion

The fundamental memory in animals is alternatively an ability that is known to
instinct. In comparison to the fundamental memory in human, the animal instinct is
primitive. It means that animal species have inherent intelligence, but the quality
and quantity function of coding the information is different from the human. While
the fundamental memory function is known, most problems and ambiguities about
memory including short-term, long-term, working memory, and learning process
are being answered. For instance, in the Manna model, learning is an activity that is
described as a reminder of the internal information from intrinsic memory to
central memory. It is said that all of the information and data are in the atmosphere
and we have to discover them, but it is likely that internal information is in the
fundamental memory. While the learning process is a reminder of information from
the fundamental memory, it is required to make a connection between the funda-
mental and central memory. This connection is made by the coupling process. This
process creates memory units and, therefore, leads to the formation of a memory
coding strand. Indeed, in the Manna model, the memory unit is a unit of reminder
information. In this model, the coupling process is a turning point in the neural
circuit and can be the basis of the memory function. Also, like to the structure of
Deoxyribonucleic acid (DNA), memory is formed to a spiral train structure.
According to general relativity of Einstein, the observed gravitational attraction
between masse results from the warping of space and time by those masses. Human
memory is made of U shape components that convoluted together. The curvature in
the U shape components intensively increases efficiency in the structure and func-
tion of memory. The two strands of memory are coupled together for making an
applied and unique architecture. In human beings, this architecture is working for
advance learning and behaviors. The Manna model is a simple and applied memory
model that clearly explains the construction and function of memory. This model
provides a functional framework to distinguish the memory function and therefore
discover a basic algorithm for memory in the human brain. Consequently, using an
applied and simple model, scientists can find a simple solution to overcome the
brain and mind disorders, especially for Alzheimer disease (AD).

One of the important solutions to Alzheimer disease is the music therapy that
scientists are investigating about. The music utilizes a large variety of basic brain
functions; it is closely tied to emotion and seems to be advantageous to survival in
line with Darwinian natural selection [43]. It is sometimes claimed that swimming
is the best exercise one can do since it requires one to work nearly every group of
muscles [43]. The music can be thought of as the brain’s analog to swimming [43].
It’s a most basic and passive form; it exercises timing functions, matches patterns,
and makes predictions [43]. Like swimming as the best exercise to recover and
retrieve body muscles, music has the ability to retrieve and remind the brain’s
internal information. It is necessary to design a technique for music programming
in specific time periods. This technique enforces the brain to manage the funda-
mental memory for the recall of information without using drugs and surgeries.
According to the Meshk’s theory, a simple technique dubbed as “special music
programming” is organized to retrieve memory and mind. This technique is made
up of two sections, including harmonic music composes and repetitive courses.
Synchronicity of body muscle movement is a basic principle in swimming. Similarly
for a particular person, the music harmony and scheduling of repetition time in this
technique are key factors that have been ignored in previous research on music
therapy of the mind. It is possible to dub these important principles as spatial and
temporal equivalence (for a particular person). The repetition of harmonic music in
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the certain time periods is a turning point in stimulating the mind for recalling
information in the Alzheimer disease. This simple technique is divided into 72
sections (36 pairs) each section having special composes and time. Each pair can be
performed in a day (morning and one in the evening). Each period is 40 days,
because the day after 9 days of the program, there is 1 day to rest the mind.
Therefore, there are nine repetition periods in the year. In general, the program
includes 324 working days and 36 resting days in the year. This simple technique
depends on the architecture and functions of human memory and thus is remark-
able to retrieve memory in Alzheimer patients. Also, it is applied to prevent the
disease for people in different ages. The Mozart and Beethoven symphonies can be
applied in this way, because these symphonies are compatible with the structure
and function of human memory. The Kurdish and Iranian traditional music
that was named Dastgah, including Mahur, Homayun, Nava, Segah, Cahargah,
Rast-Panjgah, and Sur, can be very appealing. According to the Meshk theory, this
adaptation is logical and it is not casual. The influence of music and symphonies on
the mind has been investigated in the past decades, but is not organized in repeating
certain courses (for a special person). That is why previous investigations on the
music therapy of the mind have not succeeded and have remained as a cryptic
problem up to now. Crucial points of this study can be applied in research about the
music therapy of the mind and other investigations.

Conflict of interest

The author declares that the research was conducted in the absence of any
commercial or financial relationships that could be construed as a potential conflict
of interest.

Author details

Mohammad Seyedielmabad1,2

1 Kurdistan University, Kurdistan, Iran

2 Tarbiat Modares University, Tehran, Iran

*Address all correspondence to: msaedi1225@gmail.com

©2020TheAuthor(s). Licensee IntechOpen. This chapter is distributed under the terms
of theCreativeCommonsAttribution License (http://creativecommons.org/licenses/
by/3.0),which permits unrestricted use, distribution, and reproduction in anymedium,
provided the original work is properly cited.

12

New Frontiers in Brain-Computer Interfaces



References

[1]Adolphs R. The unsolved problems of
neuroscience. Trends Cognition,
Science. 2015;19:173-175. DOI: 10.1016/j.
tics.2015.01.007

[2] Andersen P. Synaptic integration in
hippocampal CA1 pyramids. Progress in
Brain Research. 1990;83:215-222. DOI:
10.1016/S00796123(08)612510

[3] Baddely A. Working memory:
Theories, models, and controversies.
Annual Review of Psychology. 2007;63:
2012

[4] Apostolova LG. Alzheimer Disease.
Lifelong Learning in Neurology. 2016;22
(2, Dementia):419-434. DOI: 10.1212/
CON.0000000000000307, PMID:
27042902

[5] Bromiley GW. The International
Standard Bible Encyclopedia. Vol.
Volume One: A-D. USA:WM. B.
Eardmans Publishing Co; 1986

[6] Buzsáki G. Neural syntax: Cell
assemblies, synapsembles and readers.
Neuron. 2010;68:362-385. DOI: 10.1016/
j.neuron.2010.09.023

[7]Diakonof IM. The Cambridge History
of Iran: Media. Cambridge: Cambridge
University press; 1985

[8] Eysenck MW, Keane MT. Cognitive
Psychology, A Student's Handbook.
London: Psychology Press; 2015. DOI:
10.4324/9781315778006

[9] GemanD, Geman S. Opinion: Science
in the age of selfies. Proceedings of the
National Academy of Sciences of the
United States of America. 2016;113:
9384-9387. DOI: 10.1073/pnas.1609793113

[10]Hamarash S. Who are the Kurds?
London, UK: YPS-Publishing; 2013

[11]Hebb DO. The Organization of
Behavior: A Neuropsychological

Approach. New York, NY: John Wiley
& Sons; 1949

[12]HerculanoHouzel S. The human
brain in numbers: A linearly scaled up
primate brain. Frontiers in Human
Neuroscience. 2009;3(31):1-11. DOI:
10.3389/neuro.09.031.2009

[13] Kudrimoti HS, Barnes CA,
McNaughton BL. Reactivation of
hippocampal cell assemblies: Effects of
behavioral state, experience and EEG
dynamics. The Journal of Neuroscience.
1999;19:4090-4101

[14] Li M, Liu J, Tsien JZ. Theory of
connectivity: Nature and nurture of cell
assemblies and cognitive computation.
Frontiers in Neural Circuits. 2016;10
(34):1-8. DOI: 10.3389/fncir.2016.00034

[15] Lin L, Osan R, Tsien JZ. Organizing
principles of real time memory
encoding: Neural clique assemblies and
universal neural codes. Trends in
Neurosciences. 2006;29:48-57. DOI:
10.1016/j.tins.2005.11.004

[16]Maurer AP, Cowen SL, Burke SN,
Barnes CA, McNaughton BL.
Organization of hippocampal cell
assemblies based on theta phase
precession. Hippocampus. 2006;16:
785-794. DOI: 10.1002/hipo.20202

[17]Miguel AL. Septal serotonin
depletion in rats facilitates working
memory in the radial arm maze and
increases hippocampal high-frequency
theta activity. European Journal of
Pharmacology. 2014;734(5):105-113

[18]Nicolelis MAL, Fanselow EE,
Ghazanfar AA. Hebb’s dream: The
resurgence of cell assemblies. Neuron.
1997;19:219-221. DOI: 10.1016/
s08966273(00)809320

[19] Tsien JZ. The memory code.
Scientific American. 2007;297:52-59.
DOI: 10.1038/scientificamerican070752

13

Introducing a Novel Approach to Study the Construction and Function of Memory in Human…
DOI: http://dx.doi.org/10.5772/intechopen.87991



[20] Tsien JZ. A postulate on the brain’s
basic wiring logic. Trends in
Neurosciences. 2015;38:669-671. DOI:
10.1016/j.tins.2015.09.002

[21] Tsien JZ. Principles of intelligence:
On evolutionary logic of the brain.
Frontiers in Systems Neuroscience.
2015;9:186. DOI: 10.3389/
fnsys.2015.00186

[22] Tsien JZ. CreLox neurogenetics:
20 years of versatile applications in
brain research and counting. Frontiers
in Genetics. 2016;7(19):1-7. DOI:
10.3389/fgene.2016.00019

[23] Tsien JZ, Chen DF, Gerber D, Tom
C, Mercer EH, Anderson DJ, et al.
Subregion and cell type–restricted gene
knockout in mouse brain. Cell. 1996;87:
1317-1326. DOI: 10.1016/s00928674(00)
818267

[24] Tsien JZ, Huerta PT, Tonegawa S.
The essential role of hippocampal CA1
NMDA receptor dependent synaptic
plasticity in spatial memory. Cell. 1996;
87:1327-1338. DOI: 10.1016/s00928674
(00)818279

[25] Tsien JZ, Li M, Osan R, Chen G, Lin
L, Wang PL, et al. On initial brain
activity mapping of episodic and
semantic memory code in the
hippocampus. Neurobiology of Learning
and Memory. 2013;105:200-210. DOI:
10.1016/j.nlm.2013.06.019

[26]Wallace DJ, Kerr JND. Chasing the
cell assembly. Current Opinion in
Neurobiology. 2010;20:296-305. DOI:
10.1016/j.conb.2010.05.003

[27] Xie K, Fox GE, Liu J, Lyu C, Lee JC,
Kuang H, et al. Brain computation is
organized via power-of-two-bases
permutation logic. Frontiers in System
Neuroscience. 2016. DOI: 10.3389/
fnsys.2016.00095

[28] Zadok R. The Ethno-Linguistic
Character of Northwestern Iran and

Kurdistan in the Neo-Assyrian Period.
Michigan, USA: Archaeological center;
2002

[29] Zadok R. Lulubi, Country of a
People Who Probably Originated in
Southern Kurdistan; the form of the
Name is Identical in Both Sumerian
and Akkadian, Namely Lulubi and
Lulubum Respectively [Internet]. 2005.
Available from: www.Iranicaonline.org/
article/lulubi [Accessed: 20 November
2011]

[30] Zadok R. Mannea, (Neo-Assyrian
Mannayu), Name Referring to a Region
Southeast of Lake Urmia Centered
Around Modern Saqqez [Internet].
2006. Available from: www.Iranica
online.org/article/Mannea [Accessed: 16
January 2011]

[31] Emoto M. The Message from Water:
The Message fromWater Is Telling us to
Take a Look at Ourselves. 1. Hado;
2000. ISBN 9784939098000.
ThriftBooks (AURORA, IL, USA)

[32] Emoto M. Water Crystal Healing:
Music and Images to Restore your Well
Being. New York; Hillsboro: Beyond
Words; 2006. ISBN 9781582701561

[33]Donna G. Message in the Water.
Calgary Herald; 2003. p. S8. Retrieved.
The Canadian Press. 2014-08-21

[34]Umezawa H. Advanced Field
Theory: Micro, Macro and Thermal
Physics. American Institute of Physics;
AIP-Press. 1993

[35] Frohlich H. Long-range coherence
and energy storage in biological
systems. International Journal of
Quantum Chemistry. 1968;2(5):
641-649. DOI: 10.1002/qua.560020505.
Bibcode: 196HJQC.2.641F

[36] Pockett S. The Nature of
Consciousness. Writers Club Press.
ISBN 978-0-595-12215-8. 2000

14

New Frontiers in Brain-Computer Interfaces



[37]McFadden J. The conscious
electromagnetic information (Cemi)
field theory: The hard problem made
easy? Journal of Consciousness Studies.
2002;9(8):45-60

[38] Fries P et al. Synchronization of
oscillatory responses in visual cortex
correlates with perception in interocular
rivalry. PNAS. 1997;94(23):2699-2704.
DOI: 10.1073/pnas.94.23.12699.
Bibcode:1997PNAS. 9412699F. PMC
25091. PMID 9356513

[39]McFadden J. The CEMI field theory
closing the loop. Journal of
Consciousness Studies. 2013;20:153-168

[40] Crick F. The Astonishing
Hypothesis: The Scientific Search for the
Soul. New York: Charles Scribner’s Sons;
1995. ISBN: 0684801582

[41]McFadden J. Synchronous firing and
its influence on the Brain’s
electromagnetic field: Evidence for an
electromagnetic field theory of
consciousness. Journal of Consciousness
Studies. 2002;9(4):23-50

[42] Kaliuk A. Review on the Book
“Brain, Mind and Cognition, This is
Your Brain on Music”. In: Levitin DJ,
editor. The Science of a Human
Obsession. Dutton, 314; 2012

[43] Kenealy S. In: Daniel J. Levitin,
editor. Review on the Book “Brain,
Mind and Cognition, this Is your Brain
on Music”. Dutton. 2012:314

[44] Koch C, Hepp K. Quantum
mechanics in the brain. Nature. 2006;
440:611-612. DOI: 10.1038/440611a

[45] Singer W. Complexity as substrate
for neuronal computations. In: ArberW,
Mittelstra JB, Sánchez Sorondo M,
editors. Complexity and Analogy in
Science: Theoretical, Methodological
and Epistemological Aspects. Vatican

City: Pontifical Academy of Sciences;
2015. pp. 209-218

[46]Markov NT, Kennedy H. The
importance of being hierarchical.
Current Opinion in Neurobiology. 2013;
23:187-194. DOI: 10.1016/j.
conb.2012.12.008

[47] Singer W. Cortical dynamics
revisited. Trends in Cognitive Sciences.
2013;17:616-626. DOI: 10.1016/j.
tics.2013.09.006

[48] London M, Häusser M. Dendritic
computation. Annual Review of
Neuroscience. 2005;28:503-532. DOI:
10.1146/annurev.
neuro.28.061604.135703

[49]Deco G, Jirsa VK. Ongoing cortical
activity at rest: Criticality,
multistability, and ghost attractors. The
Journal of Neuroscience. 2012;32:
3366-3375. DOI: 10.1523/
JNEUROSCI.2523-11.2012

[50] Singer W, Lazar A. Does the
cerebral cortex exploit high-
dimensional, non-linear dynamics for
information processing? Frontiers in
Computational Neuroscience. 2016;10:99

[51] Jedlicka P. Revisiting the quantum
brain hypothesis: Toward quantum
(neuro) biology. Frontiers in Molecular
Neuroscience. 2017;10:366. DOI:
10.3389/fnmol.2017.00366. PMCID:
PMC5681944

15

Introducing a Novel Approach to Study the Construction and Function of Memory in Human…
DOI: http://dx.doi.org/10.5772/intechopen.87991


