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Abstract ---This purpose of this paper is to explore the technology used to map electromagnetic brain waves and the meaning of these waves. Mapping of brain operations has become a critical issue in the medical field. This field of study is known as neurophysiology. Mapping is done not only for psychologists but for surgeons in pre-surgical evaluations. The old method consisted of implanting electrodes in the brain to stimulate the cortex. This method is very efficient, but poses a high risk to the patients. A newer method is placing nodes on the scalp to perform an EEG. This method is non-invasive and can be used to diagnose certain personality disorders such as schizophrenia as well as tumors and brain abnormalities.

I.   Introduction

The nervous system is your body's decision and communication center. The central nervous system (CNS) is made of the brain and the spinal cord and the peripheral nervous system (PNS) is made of nerves. Together they control every part of your daily life, from breathing and blinking to helping you memorize facts for a test. Nerves reach from your brain to your spinal cord and from the spinal cord to the rest of your body. Sensory nerves gather information from the environment, send that info to the spinal cord, which then speed the message to the brain. The brain then makes sense of that message and fires off a response. Motor neurons deliver the instructions from the brain to the rest of your body. The spinal cord, made of a bundle of nerves running up and down the spine, is similar to a superhighway, speeding messages to and from the brain at every second. 

The brain is made of three main parts: the forebrain, midbrain, and hindbrain. The forebrain consists of the cerebrum, thalamus, and hypothalamus (part of the limbic system). The midbrain consists of the tectum and tegmentum. The hindbrain is made of the cerebellum, pons and medulla. Often the midbrain, pons, and medulla are referred to together as the brainstem. 

Neuron composed of dendrite, neuron body, and axion
The brain mass is comprised of neurons which are made up of dendrites, the neuron body, and axons. When a stimulus is applied to the brain the axon releases neurotransmitters which jump the gap to the next dendrite. The axon is negatively charged with respect to the surrounding fluid. Hence the firing of a neuron opens small holes in the cell allowing the positively charged ions in. This flow of ions can be thought of as electric current. This produces a potential that can be measured
.
Within a neuron, an electrical impulse travels through the cell body to the tip of the axon where there are tiny sacs containing neurotransmitters, chemicals that act as data messengers. The arrival of an electric impulse causes the release of the neurotransmitters into the synapse, the tiny gap between two nerve cells. In the synapse, the neurotransmitters bind to receptors on a receiving cell. This allows the impulse to enter the receiving cell and pass on to that cell's axon. Once some neurotransmitters have done their job, they're taken up into the synapse and return to their cell of origin, where some of them may be reused. This process is repeated from neuron to neuron as the impulse travels to its destination. Other neurotransmitters are metabolized
II.   Areas of study
There are a number of areas of study. Many of them have overlapping properties and tests, but have many different methods of testing. Each area uses electromagnetic theories and principles to measure human brain patterns. The following are the major topics of interest.

A.   Psychophysiology

      This branch of psychology deals with the physiological bases for psychological behavior. Every person has a stimulus threshold. This threshold must be overcome for that person to respond to the stimulus and have brain activity. This can account for the fact that many people require intense stimulus (jumping out of planes, etc.) for excitement while others only require small stimuli (reading a book)
.  


Psychological behavior is a topic of controversy. Some psychologists believe that people have more cognitive control over their behavior, while others assert that people work on inborn drives. These drives, first proposed by Freud, can be seen as genetically hardwired neurons that one lives by. Scientists can measure these drives by measuring impulses that fire depending on a situation. It can also depend on the position of neurotransmitters. These change over a person’s live span, which can be seen in neuroimaging.

B.    Bio-magnetism


Bio-magnetism involves the measurement and evaluation of magnetic fields produced by organ systems in the body
. It is applied in areas such as Neurology and Cardiology to investigate normal body functions and in the development of new diagnostic methods.The presence of membrane-bound bio-mineral magnetite, which has been shown to have a biological origin, and the implication that some kind of mechanical coupling must take place between each compass magnetite particle and a mechanoreceptor, or at least a functionally equivalent mechanism allowing the position of the particle to be monitored by a sensory organelle in the body, is unique. Research has also found that the magnetite is produced by the cells of the organism when needed. Forms of advanced physical intelligence can directly tap into this information if they have a crystalline network within their brain cavity.

ADVANCE \d4
Scientists are now asking the fundamental question: What is magnetite doing in the human brain? In magnetite-containing bacteria, the answer is simple: Magnetite crystals turn the bacteria into swimming needles that orient with respect to the earth's magnetic fields. Magnetite has also been found in animals that navigate by compass direction, such as bees, birds, and fish, but scientists do not know why the magnetite is present in humans, only that it is there.

ADVANCE \d4
We have also seen in research done in the late 1980s that proteins, DNA, and transforming DNA function as piezoelectric crystal lattice structures in nature. The piezoelectric effect refers to that property of matter which may convert electromagnetic oscillations to mechanical vibrations and vice versa. Studies with exogenously administered electromagnetic fields have shown that both transcription (RNA synthesis) and translation (protein synthesis) can be induced by electromagnetic fields and furthermore that direct current in bone will produce osteochondrogenesis (bone formation) and bacteriostasis, as well as affect adenosine triphosphate (ATP) generation, protein synthesis and membrane transport.
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Single Magnetite Crystal in the Human Brain

ADVANCE \d4



In the human brain, pyramidal cells are present and arranged in layers in the cortex of the two cerebra. The pyramidal cells act as electro-crystal cells immersed in extra-cellular tissue fluids, and seem to operate in the fashion of a liquid crystal oscillator in response to different light commands, or light pulses which, in turn, change the orientation of every molecule and atom within the body. Biogravitational encoded switches present in the brain allow a type of liquid network to release ions that induce currents to the surrounding coiled dendrites. Electron impulses from a neuron, on reaching the dendrite coil of the abutted cell, generate a micro amperage magnetic field, causing the ultra thin crystal, or liquid crystal in the pyramidal cell to be activated --- in a very unusual way. On flexing, this ultra thin crystal becomes a piezoelectric oscillator, producing a circular polarized light pulse that travels throughout the body, or travels as a transverse photonic bundle of energy.

ADVANCE \d4According to Einstein, matter is the principle part of the electromagnetic field, and electric energy is therefore the fundamental origin of our entire physical world. Consequently, in work published by The Academy For Future Science it has been cited that "under present biological conditions, evolutionary development in living bodies from earliest inception follows unicellular semiconductivity, as a living piezoelectric matrix, through stages which permit primitive basic tissues (glia, satellite and Schwann cells) to be supportive to the neurons in the human system where the primary source is electrical. This has been especially shown in bone growth response to mechanical stress and to fractures which have been demonstrated to have characteristics of control systems using electricity."

C.    Neuromangetism


This area of study specifically pertains to the brains magnetic properties. By measuring magnetic activity sensory functions can be plotted to their respective brain areas. Hence when a visual stimulus is applied there is a magnetic flux produced in the occipital lobe in the back of the head
. 

ADVANCE \d4For many years, neuroimaging techniques have been employed to observe typical brain function in normal readers. These techniques are also used in determining deficits and overactivity in the brain function of dyslexics. Such techniques include: PET, rCBF, fMRI, CAT, and structural MRI.

ADVANCE \d4Positron emission tomography (PET) is a technique that involves injection of radiolabeled compounds. Such tracer molecules may be glucose or neurotransmitters. This tracer reaches the site of interest and builds up. The concentration then becomes detectable and researchers are able to determine the region of interest in specific brain function. The radioactive atoms, which function as the labels, have a very short half-life. This allows for numerous repeated studies to be done on the same subject. 

ADVANCE \d4Computed Axial Tomography (CAT) shows a "slice" of the brain. These are constructed by shooting an x-ray beam through the brain. Positioned around the circumference of the scanner are x-ray receptors, which collect readings from the beams at several angles. Then an image is reconstructed from that information. The readings are different because the absorption of x-rays by tissue types is different. Bone blocks x-rays, softer tissue (i.e.: gray matter) blocks less, and fluid and air spaces don’t absorb much at all. 

ADVANCE \d4Structural MRI is similar to CAT but instead of using x-rays it uses magnets. MRI shows great detail in resolving soft tissue, and the two types of brain matter are easily distinguished, whereas bone appears transparent. 

ADVANCE \d4Functional Magnetic Resonance Imaging (fMRI) is another neuroimaging technique which shows changes in blood flow during functioning. It is done by taking an image of the brain prior to starting an activity, and then taking another image during the activity. The images are then subtracted, showing only those regions that have experienced a change in oxygen concentration due to use. This has proven particularly important in observing regions of interest in the brain between dyslexics and nondyslexics.

ADVANCE \d4Steinberg, an assistant professor of psychology, uses functional neuro-imaging, known as fMRI, to examine neurological functioning and age-related changes in the brain. fMRI identifies the regions of the brain involved in performing specific tasks by detecting changes in the oxygen level of blood, Steinberg says. In use for about a decade, fMRIs quickly produce images with good spatial resolution
. 

ADVANCE \d4Researchers have used fMRIs to get a reasonably precise idea of where language resides, he says. The technique may also have the potential to aid in the diagnosis of degenerative disorders such as Alzheimer's disease. 

ADVANCE \d4Steinberg is currently using fMRI to examine face and object processing. Researchers have been investigating the phenomenon since the 1970s, but fMRI has proven to offer unique benefits for studying it, he says. 

ADVANCE \d4In a recently completed study, Steinberg and his colleagues studied complex visual processing in five men between 20 and 30 years old with no history of neurologic or psychiatric illness. While being scanned in an MRI machine, each man was shown a drawing in the lower half of his visual field. Each then had to determine whether the drawing could be found in exactly the same form in another drawing that appeared in the upper half of his visual field. 

ADVANCE \d4In the control portion of the study, the men had to determine whether simpler images could be found in both parts of the visual field. 

III.    Methods of Testing

A.   Event related potentials


Event related potentials are brain responses that are time-locked on some event
. After a stimulus is applied the brain responds with a small electrical voltage potential. Stimuli can vary from visual or auditory sensory stimuli, thought processes, or even the lack of stimulus for a long period of time.


The brain has the capability to respond to overlapping stimuli at different rates. This is known as Steady-State Responses. Modulation rates of less than 20Hz are processed in the cortex while those of 70Hz and greater are processed by the brainstem.


To study electromagnetic brain waves researchers use evoked responses. Through careful application of certain stimuli brain areas and their functions can be understood.
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ADVANCE \d4Auditory evoked potentials (AEPs) are a subclass of ERPs. For AEPs, the "event" is a sound. AEPs (and ERPs) are very small electrical voltage potentials originating from the brain recorded from the scalp in response to an auditory stimulus (such as different tones, speech sounds, etc.). The AEPs that are recorded from the top of the head originate from structures within the brain (e.g., the auditory cortex, the auditory brainstem structures, the auditory VIIIth cranial nerve). They are very low in voltage: from 2-10 microvolts for cortical AEPs to much less than 1 microvolt from the deeper brainstem structures. Their low voltage combined with relatively high background electrical noise requires the use of highly sensitive amplifiers and computer averaging equipment 

ADVANCE \d4The Auditory Brainstem Response ("ABR"; 1.5-15 ms post stimulus), which originates in the VIIIth cranial nerve (waves I and II) and brainstem auditory structures (wave V: region of lateral lemniscus and inferior colliculus). 

ADVANCE \d4The Middle Latency Response ("MLR", 25-50 ms poststimulus), includes waves Na (negative wave following ABR wave V, originates in upper brainstem and/or auditory cortex) and Pa (positive wave at about 30 ms, originates in the auditory cortex bilaterally). 

ADVANCE \d4The "Slow" cortical auditory ERPs, which include the P1-N1-P2 sequence (50-200 ms poststimulus; originating in auditory cortex). N1 is the large negative wave that occurs about 80-100 ms after the stimulus. It originates primarily in the auditory cortex bilaterally. 

ADVANCE \d4The "Late" cortical auditory ERPs, especially the Mismatch Negativity ("MMN"; beginning around the time of N1 and later). The MMN is a response reflecting detection by the brain of a change in the stimulus. In the figure the MMN is the increased negativity seen in the response to the deviant or change stimuli (red line), at about the time of N1 and a little later. Other "late" ERPs, not present in these waves, include "N2b" and "P3", which are cortical ERPs which are not specifically from auditory structures.

ADVANCE \d4A very different type of auditory evoked potential are the Auditory Steady-State Responses (ASSR), which are responses to stimuli presented at rates such that the brain response to one stimulus is overlapped with responses to other stimuli. Responses to slower modulation rates (<20 Hz) appear to originate largely in cortical structures; responses to faster rates (70 Hz and higher) appear to reflect brainstem processes. ASSRs to rates >70-Hz show great promise for rapid assessment of hearing infants. The multiple auditory steady-state evoked response (MASTER) technique provides a rapid and objective assessment of hearing. The technique is based on the statistical evaluation of the electrophysiological responses evoked by multiple auditory tones presented simultaneously. These auditory steady-state responses can be recorded from the human scalp intermixed with the other activity in the electroencephalogram (EEG). A combination of averaging and frequency-analysis can distinguish the responses from the background EEG. MASTER typically presents 8 continuous tones (4 to each ear) and each tone is sinusoidally modulated at a unique frequency. The detection of the interwoven responses becomes possible after the electrophysiological data are transformed into the frequency domain. MASTER evaluates the responsiveness of the auditory system to several tonal frequencies in the same time it would take to record one response if each stimulus was presented separately. 

ADVANCE \d4The AEPs in humans are typically recorded using small disk-like electrodes which are placed on various places on the head using either tape or water-soluble paste. The electrodes are non-invasive, they do not hurt, and they come off easily after completion of testing. The ABR and MLR and the ASSR are typically recorded using 3 or 4 electrodes; the SLOW and LATE cortical potentials often with many electrodes. In the HAPLAB, we currently record these later responses using 32-channel electrode caps 


There are many important clinical uses for auditory evoked potentials. Newborn hearing can be screened using this method. Hence early detection and medical assistance can be given to many hearing impaired people. For those infants that do not have complete hearing loss the threshold of hearing can be measured. Later on these infants can continuously test and validate their threshold of hearing. The brainstem status in both adults and infants can be assessed, in particular the eighth nerve in the stem.

B.   Evoked responses and potentials

Generation of the SSEP
 involves stimulating peripheral sensory nerves and measuring the electrical response progressively rostrally along the nervous system tract activated. The response can be measured from electrodes placed over nerves on the arm or leg stimulated and near the spinal cord (surface or epidural electrodes) to verify that proper stimulation of the nerve is occurring and that the neural response is actively entering the surgical region. Recordings cephalad to the surgical site (over the spinal cord, brainstem and cerebral cortex) allow evaluation of the response after traversing the surgical site. Usually monitoring is conducted with multiple recording sites. This allows some redundancy if technical problems occur (such as a dislodged recording electrode) and differentiation of probable causes (e.g. technical, anesthetic related, or surgical related) for an evoked response change. In addition to surgical monitoring, evoked responses can be used for operative decision making (e.g. evaluation of brachial plexus lesions) and for non-surgical monitoring (e.g. unfavorable upper extremity positioning).

ADVANCE \d4Following synapse, the fibers cross to the opposite side of the brainstem near the cervicomedullary junction and ascend via the contralateral medial lemniscus. The next synapse occurs in the ventroposterolateral nucleus of the thalamus followed finally by projection to the parietal sensory cortex. Recordings following stimulation of the lower extremity appear to include additional components that pass in the spinocerebellar pathways. This difference may be critically important since the spinocerebellar pathway is supplied by the same blood supply as the motor tracts and would be expected to be affected similarly by surgical pathology. The posterior columns (fasciculus cuneatus and fasciculus gracilis) are supplied completely by the posterior spinal artery, whereas the spinocerebellar tract is supplied by the same arterial distribution as the motor tracts (anterior spinal artery). Somatosensory evoked responses are described in terms of time of onset (latency) and size (amplitude). ADVANCE \d4 
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Example of a SSEP output
ADVANCE \d4

ADVANCE \d4Studies in humans undergoing spinal surgery indicate that the SSEP is predictive of neurologic outcome, both sensory and motor, in a vast majority of cases. However the correlation of SSEP monitoring and neural injury is not exact; cases of neural injury without intraoperative warning have occurred, although these are rare (<1% reported incidence) events. There is a clear possibility for the SSEP to fail to detect motor injury, even with appropriately conducted monitoring because of the difference in location (sensory posterior, motor anterior) and nature (grey matter vs white matter) of the neural tracts. Certainly, mechanical stress on the cord may affect both the anterior (motor) and posterior elements thus altering the SSEP. The contribution of the more anteriorly located spinocerebellar pathways activated in the lower extremity SSEP may explain the change of the SSEP during anterior cord ischemia.

IV.    Measurement of evoked responses
The middle latency response (MLR) can be reliably recorded in infants at suprathreshold levels if recording and stimulus parameters are optimised. The MLR can be used to assess hearing sensitivity but is more affected by subject state and is more variable across and within subjects than ABR.   Because of these limitations MLR is not normally used for threshold estimation. In adults the peaks in the MLR waveform occur at intervals of about 25 ms and hence the MLR waveform has a periodicity of about 40 Hz.   When the MLR is recorded with stimuli presented at 40 Hz a “steady state response” is generated since successive MLR waveforms are superimposed and as a result MLR amplitude is enhanced.
 A steady state response can be generated at faster stimulus presentation or stimulus modulation rates of about 70-100 Hz.   Fast rate steady state evoked potentials (SSEP) were initially thought to result from superimposition of the slow wave of the auditory brainstem response (the low frequency component of the ABR), which has a peak latency of about 10-12 ms for tonal stimuli.  Recent evidence suggests that midbrain and cortical auditory pathways also contribute to the high rate SSEP.   SSEPs are measured in the frequency domain as a peak in the amplitude spectrum of the electrical activity recorded from the scalp corresponding to the modulation rate of the stimulus and/or some measure of non-random phase behaviour of the response such as phase coherence.   SSEPs generated by amplitude-modulated sinusoids can used to measure unaided and aided hearing thresholds in hearing impaired children with reasonable accuracy.

The slow “obligatory” cortical auditory evoked potentials (P1-N1-P2) occur between 50 and 300 ms after stimulus onset.   The slow cortical response is referred to as obligatory because it is primarily determined by the physical properties of the stimulus. Cortical potentials are affected by both arousal level and attention and therefore should be recorded when the subject is awake and alert.   The main clinical application of obligatory cortical potentials is assessment of hearing sensitivity in adults.   P1-N1-P2 response thresholds agree very well with audiometric thresholds determined behaviourally.   Because babies are usually tested when they are asleep, ABR is a more suitable tool for assessing hearing sensitivity in infants, unless there is a concern about the infant’s central auditory processing.   

From birth up to about 7 years of age the CAEP response is dominated by a large, late P1 response.   CAEPs may be a good electrophysiological tool for assessing hearing aids because they are reliably present in and they can be recorded using relatively long duration stimuli. A few case studies reported in the literature have shown that cortical evoked potentials can be used to demonstrate the benefits of amplification in children and infants. 

CAEP can be elicited using both tonal and speech stimuli.   Speech stimuli have better face validity for hearing aid evaluation but unfortunately are not available in most clinical evoked potential systems.   Tonal stimuli are widely used for CAEP threshold evaluation in uncooperative adults (eg, Ross et al, 1999).   In adults, stimulus duration is not critical provided duration exceeds about 30 ms.   Rise times of 10 ms or more and total durations of 30-75 ms are recommended.   A slow repetition rate of about 1 per second is needed to avoid neural refractory effects on CAEP amplitude.   Stimulus onset polarity should be alternated to minimize stimulus artefact effects on the recording.   

Because relatively long duration stimuli are used for CAEP testing, behavioural thresholds for the CAEP toneburst stimuli will approximate those obtained using conventional pure tone audiometry.   Thus the audiometer standards for earphone and soundfield testing can be used for stimulus level calibration.   Additional behavioural calibration using a group of normal listeners is recommended, however, to verify that the calibration is correct for the individual system and test environment.

A bandpass filter of about 1-30 Hz is typically employed for CAEP recording.   This is below the passband used for ABR and MLR recordings.   Because CAEPs are considerably larger than ABR or MLR (approximately of 5 (V peak-to-peak on average versus 0.5-2 (V for ABR/MLR) a lower gain/sensitivity setting is needed.   CAEP can be contaminated by eyeblinks, which cause large electrical voltages to be detected by the electrodes on the scalp.   Eyeblinks can be minimized in adults by having them fixate on a point but this is not possible if subjects are reading or watching a video during recordings.   In clinical evoked potential instruments artefact rejection can be used to eliminate CAEP recordings contaminated by eyeblinks or other muscle activity.   An artefact reject setting of (50 (V is ideal but is often not possible when trying to record CAEP within a reasonable time frame.   We have obtained CAEP recordings of acceptable quality in infants using artefact rejection values as high as (150 (V.
Responses to 500 and 2000 Hz tonebursts (60 ms duration, 750 ms interstimulus interval) recorded at Cz in an infant aged 6 months and an adult aged 24 years are displayed. The infant had normal transient click evoked otoacoustic emissions bilaterally and the adult had normal pure tone thresholds.   Stimuli were presented via a loudspeaker at 65 dB HL.   There is about 100-150 ms P1 latency delay between adults and 3-7 month old infants.   Research is currently underway at National Acoustic Laboratories to determine the normative characteristics of CAEP in young infants and to investigate aided CAEP in infants and young children who have a hearing loss.   
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Toneburst air conduction thresholds are consistent with a moderate-severe low frequency loss and a mild high frequency loss.   Bone conduction ABR thresholds are normal (10 dB nHL) at all frequencies.   The conductive hearing loss in this case is due to congenital middle ear pathology.   This child wears bilateral high-powered hearing aids.   No unaided response was obtained but, as illustrated in Figure 2, a cortical response was obtained while the child was wearing the hearing aids.   The test stimulus in this example was an 80 dB SPL toneburst at1000 Hz delivered binaurally.   In this case there is no other evidence that the hearing aids are providing any benefit because behavioural testing is not possible and the child has not developed any speech.   Cortical evoked potential testing was helpful in demonstrating that the hearing aids are amplifying sufficiently to produce neural activity at the level of the auditory cortex and therefore at least loud sounds should be perceived. 
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CAEP can be reliably recorded in young infants and therefore provide a useful tool for objectively evaluating hearing aid success in this population and in children who are difficult to test behaviorally.   Clinical evoked potential systems can be used for this purpose with the addition of a good quality loudspeaker (and external amplifier) to deliver the stimuli to the hearing aid.

V.   Image types

A. CT (roentgen-ray computed tomography) 
A beam of x-rays is shot straight through the brain. As it comes out the other side, the beam is blunted slightly because it has hit dense living tissues on the way through. Blunting or "attenuation" of the x-ray comes from the density of the tissue encountered along the way. Very dense tissue like bone blocks lots of x-rays; grey matter blocks some and fluid even less. X-ray detectors positioned around the circumference of the scanner collect attenuation readings from multiple angles. A computerized algorithm reconstructs an image of each slice.
B.  MRI (magnetic resonance imaging)
 When protons (here brain protons) are placed in a magnetic field, they become capable of receiving and then transmitting electromagnetic energy. The strength of the transmitted energy is proportional to the number of protons in the tissue. Signal strength is modified by properties of each proton's microenvironment, such as its mobility and the local homogeneity of the magnetic field. MR signal can be "weighted" to accentuate some properties and not others. When an additional magnetic field is superimposed, one which is carefully varied in strength at different points in space, each point in space has a unique radio frequency at which the signal is received and transmitted. This makes constructing an image possible. It represents the spatial encoding of frequency, just like a piano. (example). More details of MR here. 
C.  SPECT/PET (single photon/positron emission computed tomography)
 When radiolabeled compounds are injected in tracer amounts, their photon emissions can be detected much like x-rays in CT. The images made represent the accumulation of the labeled compound. The compound may reflect, for example, blood flow, oxygen or glucose metabolism, or dopamine transporter concentration. Often these images are shown with a color scale.
VI.   Instruments used for measurement

ADVANCE \d4The instruments used to measure neural magnetism are magnetometers fashioned from superconducting quantum devices (SQUIDS). The SQUID arrays, using up to 37 sensors, employ 4-K superconductors. Neuroimaging is also done through magnetometers as detection coils.

VII.   Conclusion

The brain is a complex and intricate organ serving yet leading the rest of the body. Mapping the areas of the brain is the first step in understanding how humans think and interact. Using electrodes as a non-invasive technique scientist are taking those first steps into the brain. The areas of study discussed in this paper are new and expanding everyday. Where there is great achievement there is also a great responsibility. Researchers debate as to the validity of the tests and where they can be applied. Where neuroimaging is used to evaluate psychological disorders many people are wary and skeptical. 
VIII.   Acknowledgment

I would first like to thank Professor Ribeiro without whose support this paper would not have come to be. His constant encouragements and expertise were invaluable.

In addition Professor Moes was helpful in pointing me in the right direction.
IX.   References
[1] Psychophysiology and Human Behavior 

By John L. Andreassi

[2] Psychology

By Myers and Jeeves

[3] Biomagnetism

http://www.affs.org/html/biomagnetism.html

[4]http://www.microtherapy.de/imt_en/fachinfo/biomag/biomagnetismus.html

Neuroimaging

[5]http://dubinserver.colorado.edu/prj/kgi2/p04.html

[6]http://www.advance.uconn.edu/2000/001106/00110608.htm
Event Related Potentials

[6]http://www.audiospeech.ubc.ca/haplab/aep.htm

Evoked Reponses

[7]http://needle.anest.ufl.edu/anest2/mahla/snacc/eps/motor.htm

[8]http://www.vsmmedtech.com/FMeg_paper.pdf

[9]http://madeira.physiol.ucl.ac.uk/midx-group/Holder_evoked_response.pdf

[10]http://www.nal.gov.au/Publications/SPcaep%20testing%20in%20infants.doc

�Psychology


By Myers and Jeeves





�http://www.blackwellpublishing.com/journal.asp?ref=0048-5772&site=1


�http://www.microtherapy.de/imt_en/fachinfo/biomag/biomagnetismus.html





� http://grants.nih.gov/grants/guide/rfa-files/RFA-NS-02-009.html





� http://www.ucl.ac.uk/CFN/





� http://neurocog.psy.tufts.edu/images/erp.htm


� http://madeira.physiol.ucl.ac.uk/midx-group/Holder_evoked_response.pdf








