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NEUROSCIENCE - INTRO 

 

Brain science is a triad of architectural (brain structures), 

electrical (brain waves), and chemical (neurochemicals) 

components working in concert to create a state of mind.  

The most desirable state of mind is “happy.” 

When a person feels happy, they will form a positive 

association with the perceived cause or source of that 

happiness. After that, they can be persuaded to return to 

the source—this creates a pattern. 

In order to create beneficial patterns, it helps to know how 

to create feelings of happiness using each of the three brain 

science elements: 
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LIFE’S CONTROL CENTER  

The human brain is the command center for the human 

nervous system. It receives input from the sensory organs 

and sends output to the muscles.  

It contains about 86 billion nerve cells (neurons)—the "gray 

matter." It contains billions of nerve fibers (axons and 

dendrites)—the "white matter." Neurons are connected by 

trillions of connections, or synapses. 



 

 

 

 

 



The largest part of the human brain is the cerebrum, which 

is divided into two hemispheres. Underneath lies the 

brainstem, and behind that sits the cerebellum. 

The outermost layer of the cerebrum is the cerebral cortex, 

which consists of four lobes: the frontal lobe, the parietal 

lobe, the temporal lobe and the occipital lobe. 

The human brain develops from three sections known as the 

forebrain, midbrain, and hindbrain. The forebrain develops 

into the cerebrum and underlying structures; the midbrain 

becomes part of the brainstem; and the hindbrain gives rise 

to regions of the brainstem and the cerebellum. 

The cerebral cortex is greatly enlarged in human brains, and 

is considered the seat of complex thought. Visual processing 

takes place in the occipital lobe, near the back of the skull. 

The temporal lobe processes sound and language, and 

includes the hippocampus and amygdala, which play roles in 

memory and emotion, respectively. The parietal lobe 

integrates input from different senses and is important for 

spatial orientation and navigation. 

The frontal lobes are associated with higher-level functions 

such as self-control, planning, logic and abstract thought—

basically, the things that make us human. 

The brainstem connects to the spinal cord and consists of 

the medulla oblongata, pons, and midbrain. The primary 

functions of the brainstem include: relaying information 

between the brain and the body; supplying some of the 



cranial nerves to the face and head; and performing critical 

functions in controlling the heart, breathing and 

consciousness. 

Between the cerebrum and brainstem lie the thalamus and 

hypothalamus. The thalamus relays sensory and motor 

signals to the cortex and is involved in regulating 

consciousness, sleep and alertness. The hypothalamus 

connects the nervous system to the endocrine system—

where hormones are produced —via the pituitary gland. 

The cerebellum lies beneath the cerebrum and has 

important functions in motor control. It plays a role in 

coordination and balance, and may also have some cognitive 

functions. 

The brain structures house and stimulate the release of 

certain chemicals which affect bodily functions ranging from 

muscle contraction to mental states. 

Neurotransmitters are the chemicals which allow the 

transmission of signals from one neuron to the next across 

synapses. They and their close relatives are produced by 

glands, such as the pituitary gland and the adrenal gland. 

A neurochemical is an organic molecule, such as serotonin or 

dopamine, which participates in neural activity.  

Oxytocin, for example, is involved in the control of maternal 

behavior. It is synthesized inside neuro cells, and specific 

parts of the brain (such as the supraoptic nucleus) produce 



oxytocin which acts on cells in locations such as the ventral 

pallidum to produce the behavioral effects of oxytocin. A 

large amount of oxytocin is made in the hypothalamus, 

transported to the posterior lobe of the pituitary and 

released into the blood stream by which it reaches target 

tissues such as the mammary glands (milk letdown).  

Dopamine is another example of a neurotransmitter. It plays 

a key role in the functioning of the limbic system, which is 

involved in emotional function and control. It also plays a 

part in movement, alertness, and sensations of pleasure. 

Neurochemicals are discussed in their own section. 

 

 



RIDING THE WAVES 

At the root of all our thoughts, emotions, and behaviors is 

the communication between neurons within our brains. 

Brainwaves are produced by synchronized electrical pulses 

from masses of neurons communicating with each other. 

Brain waves are divided into bandwidths to describe their 

functions— from slow, loud, and functional to fast, subtle, 

and complex—but are best thought of as a continuous 

spectrum of consciousness. 

Our brainwaves change according to what we’re doing and 

feeling. When slower brainwaves are dominant we can feel 

tired, slow, sluggish, or dreamy. The higher frequencies are 

dominant when we feel wired, or hyper-alert. 

The categories of brain waves and their functions follow: 



INFRA-LOW (<.5HZ) 

 Slow Cortical Potentials) 

 The basic cortical rhythms that underlie our higher brain 

functions. 

 Very little is known about infra-low brainwaves. Their slow 

nature make them difficult to detect and accurately 

measure, so few studies have been done. 

 They appear to take a major role in brain timing and 

network function.  

 

DELTA WAVES (.5 TO 3 HZ) 

 The slowest but loudest brainwaves (low frequency and 

deeply penetrating, like a drum beat). 

 Generated in deepest meditation and dreamless sleep. 

 Suspend external awareness and are the source of 

empathy. 

 Healing and regeneration are stimulated in this state (why 

deep restorative sleep is so essential to the healing 

process). 

 



THETA WAVES (3 TO 8 HZ) 

 Occur in sleep and are also dominant in deep meditation. 

 Gateway to learning and memory. 

 In theta, our senses are withdrawn from the external 

world and focused on signals originating from within. 

 Vivid imagery, intuition and information beyond our 

normal conscious awareness. 

 Where we hold our “stuff”: fears, troubled history, and 

nightmares. 

 

ALPHA WAVES (8 TO 12 HZ) 

 Occur during quietly flowing thoughts, but not quite 

meditation. 

 “Being in the now” 

 The resting state for the brain. 

 Aid overall mental coordination, calmness, alertness, 

mind/body integration and learning. 

 



BETA WAVES (12 TO 38 HZ) 

 Present in normal waking state of consciousness. 

 When attention is directed towards cognitive tasks and 

the outside world. 

 Beta is a ‘fast’ activity, present when we are alert, 

attentive, engaged in problem solving, judgment, decision 

making, and engaged in focused mental activity. 

 Further divided into three bands: 

 Lo-Beta (Beta1, 12-15Hz) can be thought of as a 'fast 

idle, or musing. 

 Beta (Beta2, 15-22Hz) is high engagement or actively 

figuring something out. 

 Hi-Beta (Beta3, 22-38Hz) is highly complex thought, 

integrating new experiences, high anxiety, or 

excitement. 

 Not a very efficient way to run the brain, as it takes a 

tremendous amount of energy.  

 



GAMMA WAVES (38 TO 42 HZ) 

 Fastest of brain waves and relate to simultaneous 

processing of information from different brain areas. 

 Passes information rapidly. 

 The most subtle of the brainwave frequencies, the 

mind has to be quiet to access it. 

 Highly active when in states of universal love, altruism, 

and the ‘higher virtues’. 

 Gamma is also above the frequency of neuronal firing, so 

how it is generated remains a mystery. 

 Speculation that Gamma rhythms modulate perception 

and consciousness, and that greater presence of 

Gamma relates to expanded consciousness and 

spiritual emergence. 



 



ALTERING BRAINWAVES: 

Any process that changes your perception changes your 

brainwaves. Chemical interventions, such as medications or 

recreational drugs, are the most common methods to alter 

brain function. Brainwave training and manipulation are also 

available options. 

Methods to stimulate the brain into entering a specific state: 

 Pulsing sound 

 Pulsing light 

 Colored light 

 Electromagnetic field 

Pulses emitted elicit the brain’s “frequency following” 

response, encouraging the brainwaves to align to the 

frequency of a given beat. This is commonly used to induce 

brainwave states, such as a trance, enhanced focus, 

relaxation, meditation or sleep induction.  

Any stable frequency which evokes a cortical response can 

modulate brain waves. The brain synchronizes its dominant 

brainwave frequency with that of the external stimulus. It’s 

worth mentioning that everyone has a unique brain map, so 

these techniques will not have the exact same effect on 

every person. 

Brainwave influencing techniques: 

 Music Modulation: Typically embedded in music to 

enhance the listening experience. 



 Monaural Beats 

 A single pulsing beat. 

 Considered more effective than binaural beats, 

however they can more easily interfere with any 

music they are embedded in.  

 Binaural Beats 

 When we hear a sound, we locate the direction 

it is coming from by detecting the minute tone 

differences between each of our ears. 

 Our brainwaves begin to pulse (phase 

resonance) at the difference between the tones, 

and we detect the direction of the sound. 

 Binaural beats ‘trick’ this direction finding system 

by playing a different tone in each ear; for 

example, if a 300Hz tone is played on one ear, 

and a 312Hz played in the other, your 

brainwaves will begin to resonate at the 

difference between the tones (12Hz, below 

normal hearing range).  

 Isochronic Beats 

 Regular beats of a single tone embedded into a 

narrow audio bandwidth of the music itself. 

 One frequency band of the music oscillates, 

leaving the rest of the music untouched. 

 Considered the most effective form of audio 

entrainment, and make for the most pleasant 

listening experience.  



 Sound & Light Influence 

 Can elicit a brain response in seconds. 

 EEG Sound And/Or Light Influence 

 Sound and/or light entrainment which changes 

according to what is happening in your brain at any 

given moment.  

 Electromagnetic Influence 

 Uses small pulsing electromagnetic fields to directly 

interact with the brain. Brain responds in 

milliseconds. 

 Region-specific; you can train brainwave frequencies 

in a certain spot (rather than having to train globally 

over the entire cortex as with sound and/or light 

entrainment). 

 It can help ‘un-stick’ stubborn mental patterns, or 

encourage activity in one area while leaving the 

others alone. 



UNDER THE INFLUENCE 

Our brains have a wellspring of self-produced 

neurochemicals that make us feel happy. Triggering these 7 

molecules linked to happiness can turn the bad to good and 

the ordinary to extraordinary. 

Through daily physicality and other lifestyle choices we have 

the power to make ourselves happier. One of the side-

effects of living in a digital age is that we are increasingly 

removed from physicality and each other. 

As a result, our biology is short-circuiting. 

The balance of neurochemicals that evolved for millennia 

has been disrupted by our modern lives, making us more 

prone to depression, anxiety and malcontent. 

Pharmaceutical companies are eager to sell us a pill to 

readjust this imbalance. 

Our body produces hundreds of neurochemicals. Only a 

small fraction of these have been identified by scientists. 

Here are 7 neurochemicals and general descriptions of how 

each is linked with a feeling of well-being.  

 



 

 

The Neurochemicals of Happiness 

1. Endocannabinoids 

2. Dopamine 

3. Oxytocin 

4. Endorphin 

5. GABA 

6. Serotonin 

7. Adrenaline 

 

 



 

1) ENDOCANNABINOIDS: 

 “The Bliss Molecule” 

 Self-produced cannabis 

 Alters perceptions and states of consciousness. 

 Regulate mood, pain, metabolism, sleep, and more 

important physiological processes. 

 Most likely the cause for runner's high. 

 How to Induce: 

 Eating a diet rich in certain plant polyphenols and 

antioxidant spices, like turmeric, saffron, and nutmeg, 

can stimulate your endocannabinoid system. 

 Exercise. 

 Breathing exercises, yoga, and meditation. 

 

2) DOPAMINE: 

 “The Reward Molecule” 

 Responsible for reward-driven behavior and pleasure 

seeking. 

 The longer they can remain in the synaptic gap, the 

less inhibited a person will feel. 

 How to Induce: 

 Set a goal and achieve it. 



 

3) OXYTOCIN: 

 “The Bonding Molecule” 

 Directly linked to human bonding and increasing trust and 

loyalty. 

 High levels of oxytocin have correlated with romantic 

attachment. 

 How to Induce: 

 Skin-to-skin contact, affection, and intimacy. 

 Even works with pets, especially dogs. 

 

4) ENDORPHIN: 

 “The Pain-Killing Molecule” 

 Translates into “self-produced morphine." 

 Resemble opiates in chemical structure and have 

analgesic properties. 

 How to Induce: 

 Strenuous physical exertion. 

 Sexual intercourse and orgasm.  

 Acupuncture. 



 

5) GABA: 

 “The Anti-Anxiety Molecule” 

 Inhibitory molecule that slows down the firing of neurons 

and creates a sense of calmness. 

 How to Induce: 

 Practicing yoga, meditation, or stress-release 

breathing techniques. 

 

6) SEROTONIN: 

 “The Confidence Molecule” 

 Linked to feeling able/brave 

 Higher serotonin correlates to lack of “rejection 

sensitivity” 

 Bolsters self-esteem, increases feelings of worthiness, 

and creates a sense of belonging. 

 How to Induce: 

 Provide challenges. 

 Create situations to say "I did it!"  



 

7) ADRENALINE: 

 “The Energy Molecule”; Technically known as epinephrine 

 The release of epinephrine is exhilarating and creates a 

surge in energy. 

 Causes an increase in heart rate, blood pressure, and 

works by causing less important blood vessels to 

constrict and increasing blood flow to larger muscles. 

 Fight or Flight 

 How to Induce: 

 Do something scary. Take a risk. 

 Breathe rapidly and contract muscles. 

 

 


