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“We have failed to comprehend that the result of the technology that originated in the years of the arms race between the Soviet Union and
the West, has resulted in using satellite technology not only for surveillance and communication systems but also to lock on to human
beings,  manipulating  brain  frequencies  by  directing  laser  beams,  neural-particle  beams,  electro-magnetic  radiation,  sonar  waves,
radiofrequency radiation (RFR), soliton waves, torsion fields and by use of these or other energy fields which form the areas of study for
astro-physics. Since the operations are characterised by secrecy, it seems inevitable that the methods that we do know about, that is, the
exploitation of the ionosphere, our natural shield, are already outdated as we begin to grasp the implications of their use.” [Excerpt]

For those of us who were trained in a psychoanalytical approach to the patient which was characterised as patient centred, and which
acknowledged that the effort to understand the world of the other person entailed an awareness that the treatment was essentially one of
mutuality and trust, the American Psychiatry Association’s Diagnostic Criteria for Schizotypal personality was always a cause for alarm. 
The Third Edition (1987) of  Diagnostic and Statistical  Manual  of  Mental  Disorders (DSM) required that  there be at  least  four  of  the
characteristics set out for a diagnosis of schizophrenia, and an approved selection of four could be: magical thinking, telepathy or sixth
sense; limited social contact; odd speech; and over-sensitivity to criticism. By 1994, the required number of qualifying characteristics were
reduced to two or more, including, say, hallucinations and ‘negative ‘ symptoms such as affective flattening, or disorganised or incoherent
speech – or only one if the delusions were bizarre or the hallucination consisted of a voice keeping up a running commentary on the
person’s behaviour or thoughts. The next edition of the DSM is not due until the year 2010.

In place of a process of a labelling which brought alienation and often detention, sectioning, and mind altering anti-psychotic medication,
many psychoanalysts and psychotherapists felt that even in severe cases of schizoid withdrawal we were not necessarily wasting our time
in  attempting  to  restore  health  by  the  difficult  work  of  unravelling  experiences  in  order  to  make  sense  of  an  illness.  In  this  way,
psychoanalysis  has been,  in  its  most  radical  form, a critic  of  a  society,  which failed to exercise imaginative empathy when passing
judgement  on  people.  The  work  of  Harry  Stack  Sullivan,  Frieda  Fromm-Reichmann,  Harold  Searles  or  R.D.  Laing  –  all  trained  as
psychiatrists and all of them rebels against the standard procedures – provided a way of working with people very different from the
psychiatric model, which seemed to encourage a society to repress its sickness by making a clearly split off group the carriers of it.  A
psychiatrist in a mental hospital once joked to me, with some truth, when I commented on the number of carrier bags carried by many of
the medicated patients around the hospital grounds, that they assessed the progress of the patient in terms of the reduction of the number
of carrier bags. It is too often difficult to believe, however, when hearing the history of a life, that the “schizophrenic” was not suffering the
effects of having been made, consciously and unconsciously, the carefully concealed carrier of the ills of the family.

For someone who felt his mind was going to pieces, to be put into the stressful situation of the psychiatric examination, even when the
psychiatrist acquitted himself with kindness, the situation of the assessment procedure itself, can be ‘an effective way to drive someone
crazy, or more crazy.’ (Laing, 1985, p 17).  But if the accounting of bizarre experiences more or less guaranteed you a new label or a trip to
the psychiatric ward, there is even more reason for a new group of people to be outraged about how their symptoms are being diagnosed. 
A doubly cruel sentence is being imposed on people who are the victims of the most appalling abuse by scientific-military experiments, and
a totally uncomprehending society is indifferent to their evidence. For the development of a new class of weaponry now has the capability
of entering the brain and mind and body of another person by technological means.

Harnessing neuroscience to military capability, this technology is the result of decades of research and experimentation, most particularly
in the Soviet Union and the United States. (Welsh, 1997, 2000) We have failed to comprehend that the result of the technology that
originated in the years of the arms race between the Soviet Union and the West, has resulted in using satellite technology not only for
surveillance and communication systems but also to lock on to human beings, manipulating brain frequencies by directing laser beams,
neural-particle beams, electro-magnetic radiation, sonar waves, radiofrequency radiation (RFR), soliton waves, torsion fields and by use of
these or other energy fields which form the areas of study for astro-physics. Since the operations are characterised by secrecy, it seems
inevitable that the methods that we do know about, that is, the exploitation of the ionosphere, our natural shield, are already outdated as
we  begin  to  grasp  the  implications  of  their  use.  The  patents  deriving  from  Bernard  J.  Eastlund’s  work  provide  the  ability  to  put
unprecedented amounts of power in the Earth’s atmosphere at strategic locations and to maintain the power injection level, particularly if
random pulsing is employed, in a manner far more precise and better controlled than accomplished by the prior art, the detonation of
nuclear devices at various yields and various altitudes. (ref High Frequency Active Auroral Research Project, HAARP).

Some patents, now owned by Raytheon, describe how to make “nuclear sized explosions without radiation” and describe power beam
systems, electromagnetic pulses and over-the-horizon detection systems. A more disturbing use is the system developed for manipulating
and disturbing the human mental process using pulsed radio frequency radiation (RFR), and their use as a device for causing negative
effects on human health and thinking. The victim, the innocent civilian target is locked on to, and unable to evade the menace by moving
around. The beam is administered from space.  The Haarp facility as military technology could be used to broadcast global mind-control,
as a system for manipulating and disturbing the human mental process using pulsed radio frequency (RFR). The super-powerful radio
waves are beamed to the ionosphere, heating those areas, thereby lifting them. The electromagnetic waves bounce back to the earth and
penetrate human tissue.

Dr Igor Smirnov, of the Institute of Psycho-Correction in Moscow, says: “It is easily conceivable that some Russian ‘Satan’, or let’s say
Iranian – or any other ‘Satan’, as long as he owns the appropriate means and finances, can inject himself into every conceivable computer
network, into every conceivable radio or television broadcast, with relative technological ease, even without disconnecting cables…and
intercept the radio waves in the ether and modulate every conceivable suggestion into it. This is why such technology is rightfully feared.”
(German TV documentary, 1998).

If we were concerned before about diagnostic criteria being imposed according to the classification of recognizable  symptoms, we have
reason now to submit them to even harsher scrutiny. The development over the last decades since the Cold War arms race has included
as a major  strategic category,  psycho-electronic weaponry,  the ultimate aim of  which is  to enter  the brain and mind.  Unannounced,
undebated and largely unacknowledged by scientists or by the governments who employ them – technology to enter and control minds
from a distance has been unleashed upon us. The only witnesses who are speaking about   this terrible technology with its appalling



implications for the future, are the victims themselves and those who are given the task of diagnosing mental illness are attempting to
silence them by classifying their evidence and accounts as the symptoms of schizophrenia, while the dispensers of psychic mutilation and
programmed pain continue with their work, aided and unopposed.

If it was always crucial, under the threat of psychiatric sectioning, to carefully screen out any sign of confused speech, negativity, coldness,
suspicion, bizarre thoughts,  sixth sense, telepathy, premonitions, but above all  the sense that “others can feel  my feelings, and that
someone seemed to be keeping up a running commentary on your thoughts and behaviour,” then reporting these to a psychiatrist, or
anyone else for that matter who was not of a mind to believe that such things as mind-control could exist, would be the end of your claim to
sanity and probably your freedom. For one of the salient characteristics of mind-control is the running commentary, which replicates so
exactly, and surely not without design, the symptoms of schizophrenia. Part of the effort is to remind the victim that they are constantly
under control or surveillance. Programmes vary, but common forms of reminders are electronic prods and nudges, body noises, twinges
and cramps to all parts of the body, increasing heart beats, applying pressures to internal organs – all with a personally codified system of
comments on thoughts and events, designed to create stress, panic and desperation. This is mind control at its most benign. There is
reason to fear the use of beamed energy to deliver lethal assaults on humans, including cardiac arrest, and bleeding in the brain.

It is the government system of secrecy, which has facilitated this appalling prospect. There have been warning voices. “…the government
secrecy system as a whole is among the most poisonous legacies of the Cold War …the Cold War secrecy (which) also mandate(s) Active
Deception…a security manual for special access programs authorizing contractors to employ ‘cover stories to disguise their activities.  The
only condition is that cover stories must be believable.” (Aftergood & Rosenberg, 1994; Bulletin of Atomic Scientist). Paranoia has been
aided and abetted by government intelligence agencies.

In the United Kingdom the fortifications against any disturbing glimmer of awareness of such actual or potential outrages against human
rights and social and political abuses seem to be cast in concrete.  Complete with crenellations, ramparts and parapets, the stronghold of
nescience reigns supreme.  To borrow Her Majesty the Queen’s recent observation: “There are forces at work of which we are not aware.” 
One cannot say that there is no British Intelligence on the matter, as it is quite unfeasible that the existence of the technology is not
classified information. Indeed it is a widely held belief that the women protesting against the presence of cruise missiles at Greenham
Common were victims of electro-magnetic radiation at gigahertz frequency by directed energy weapons, and that their symptoms, including
cancer, were consistent with such radiation effects as reported by Dr Robert Becker who has been a constantly warning voice against the
perils of electro-magnetic radiation. The work of Allen Frey suggests that we should consider radiation effects as a grave hazard  producing
increased permeability of the blood-brain barrier, and weakening crucial defenses of the central  nervous system against toxins. (Becker,
1985, p. 286).  Dr Becker has written about nuclear magnetic resonance as a familiar tool in medecine known as magnetic resonance
imaging or MRI. Calcium efflux is the result of cyclotronic resonance which latter can be explained  thus: If a charged particle or ion is
exposed to a steady magnetic field in space, it will begin to go into a circular or orbital, motion at right angles to the applied magnetic
field.The speed with which it orbits will be determined by the ratio between the charge and the mass of the particle and by the strength of
the magnetic field. (Becker, 1990,p.235) The implications of this for wide scale aggression by using a combination of radar based energy
and the use of nuclear resonating are beyond the scope of the writer, but appear to be worth the very serious consideration of physicists in
assessing how  they might be used against human beings.

Amongst medical circles, however, it has so far not been possible for the writer to find a neuroscientist, neurologist or a psychiatrist, nor for
that matter, a general medical practitioner, who acknowledges even the potential for technological manipulation of the nervous system as a
problem requiring their professional interest. There has been exactly this response from some of England’s most eminent practitioners of
the legal profession, not surprisingly, because the information about such technology is not made available to them. They would refer
anyone attempting to communicate mind- harassment as a psychiatric problem, ignoring the crime that is being committed.

The aim here is not to attempt a comprehensive history and development of the technology of mind control. These very considerable tasks
– which have to be done under circumstances of the most extreme difficulty – have been addressed with clarity and courage by others,
who live with constant harm and threats, not least of all  contemptuous labelling. Their work can be readily accessed on the internet
references given at the end of this paper. For a well-researched outline of the historical development of electro-magnetic technology the
reader should refer to the timeline of dates and electromagnetic weapon development by Cheryl Welsh, president of Citizens against
Human Rights Abuse. (Welsh 1997; 2001).  There are at  least one and a half  thousand people worldwide who state they are being
targeted. Mojmir Babacek, now domiciled in his native Czech Republic, after eight years of residence in the United States in the eighties,
has made a  painstakingly meticulous review of the technology, and continues his research. (Babacek 1998, 2002)

We are concerned here with reinforcing in the strongest possible terms:

i) The need for such abuses to human rights and the threats to democracy to be called to consciousness, and without further delay.

ii) To analyse the reasons why people might defend themselves from becoming conscious of the existence of such threats.

iii) To address the urgent need for intelligence, imagination, and information  – not to mention compassion  – in dealing with the victims of
persecution from this technology, and

iv) To alert a sleeping society, to the imminent threats to their freedom from the threat from fascist and covert operations who have in all
probability gained control of potentially lethal weaponry of the type we are describing.

It is necessary to emphasise that at present there is not even the means for victims to gain medical attention for the effects of radiation
from this targeting. Denied the respect of credulity of being used as human guinea pigs, driven to suicide by the breakdown of their lives,
they are treated as insane – at best regarded as ‘sad cases’.  Since the presence of a permanent ‘other’ in one’s mind and body is by
definition an act of the most intolerable cruelty, people who are forced to bear it but who refuse to be broken by it, have no other option
than to turn themselves into activists, their lives consumed by the battle against such atrocities, their energies directed to alerting and
informing the public of things they don’t want to hear or understand about evil forces at work in their society.
It is necessary, at this point, to briefly outline a few – one might say the precious few – attempts by public servants to verify the existence
and dangers inherent in this field:

 In January 1998, an annual public meeting of the French National Bioethics Committee was held in Paris. Its chairman, Jean-Pierre
Changeux, a neuroscientist at the Institut Pasteur in Paris, told the meeting that “advances in cerebral imaging make the scope for
invasion of privacy immense. Although the equipment needed is still highly specialized, it will become commonplace and capable of
being  used  at  a  distance.  That  will  open  the  way  for  abuses  such  as  invasion  of  personal  liberty,  control  of  behaviour  and



brainwashing. These are far from being science-fiction concerns…and constitute “a serious risk to society.” (“Nature.” Vol 391, 1998.

 In January 1999, the European Parliament passed a resolution where it calls “ for an international convention introducing a global
ban on all  development and deployment of  weapons which might enable any form of manipulation of human beings. It  is our
conviction that this ban can not be implemented without the global pressure of the informed general public on the governments. Our
major objective is to get across to the general public the real threat which these weapons represent for human rights and democracy
and to apply pressure on the governments and parliaments around the world to enact legislature which would prohibit the use of
these devices to both government and private organisations as well as individuals.”  (Plenary sessions/Europarliament, 1999)

 In October 2001, Congressman Dennis J. Kucinich introduced a bill to the House of Representatives which, it was hoped would be
extremely important in the fight to expose and stop psycho-electronic mind control experimentation on involuntary, non-consensual
citizens. The Bill was referred to the Committee on Science, and in addition to the Committee on Armed Services and International
Relations. In the original  bill  a ban was sought on ‘exotic weapons’  including electronic,  psychotronic or information weapons,
chemtrails, particle beams, plasmas, electromagnetic radiation, extremely low frequency (ELF) or ultra low frequency (ULF) energy
radiation, or mind control technologies. Despite the inclusion of a prohibition of the basing of weapons in space, and the use of
weapons to destroy objects or damage objects in space, there is  no mention in the revised bill  of  any of  the aforementioned
mind-invasive weaponry, nor of the use of satellite or radar or other energy based technology for deploying or developing technology
designed for deployment against the minds of human beings. (Space Preservation Act, 2002)

In reviewing the development of the art of mind-invasive technology– there are a few outstanding achievements to note:

In 1969 Dr Jose Delgado, a Yale psychologist, published a book: “Physical Control of the Mind: Towards a Psychocivilized Society”. In
essence, he displayed in practical demonstrations how, by means of electrical stimulation of the brain which had been mapped out in its
relations between different  points  and activities,  functions and sensations,  –  by means of  electrical  stimulation,  how the  rhythm of
breathing and heartbeat could be changed, as well as the function of most of the viscera, and gall bladder secretion. Frowning, opening
and closing of eyes and mouth, chewing, yawning, sleep, dizziness, epileptic seizures in healthy persons were induced. The intensity of
feelings could be controlled by turning the knob, which controlled the intensity of the electric current. He states at the end of his book the
hope that the new power will remain limited to scientists or some charitable elite for the benefit of a “psychocivilized society.”

In the 1980’s the neuromagnetometer was developed which functions as an antenna and could monitor the patterns emerging from the
brain. (In the seventies the scientists had discovered that electromagnetic pulses enabled the brain to be stimulated through the skull and
other tissues, so there was no more need to implant electrodes in the brain). The antenna, combined with the computer, could localize the
points in the brain where the brain events occur. The whole product is called the magnetoencephalograph.

In January 2000 the Lockheed Martin neuroengineer Dr John D. Norseen, was quoted (US News and World Report, 2000) as hoping to
turn the electrohypnomentalaphone, a mind reading machine, into science fact. Dr Norseen, a former Navy pilot, claims his interest in
the brain stemmed from reading a Soviet book in the 1980’s claiming that research on the mind would revolutionize the military and society
at large. By a process of deciphering the brain’s electrical activity, electromagnetic pulsations would trigger the release of the brain’s own
transmitters to fight off  disease, enhance learning, or alter the mind’s visual images, creating a ‘synthetic reality’.  By this process of
BioFusion, (Lockheed Martin, 2000) information is placed in a database, and a composite model of the brain is created. By viewing a
brain scan recorded by (functional) magnetic resonance imaging (fMRI) machine, scientists can tell what the person was doing at the time
of recording – say reading or writing, or recognise emotions from love to hate. “If this research pans out”, says Norseen, “you can begin to
manipulate what someone is thinking even before they know it.” But Norseen says he is ‘agnostic’ on the moral ramifications, that he’s not
a mad scientist – just a dedicated one. “The ethics don’t concern me,” he says, “but they should concern someone else.”

The next big thing looks like being something which we might refer to as a neurocomputer but it need not resemble a laptop – it may be
reducible  to  whatever  size  is  convenient  for  use,  such  as  a  small  mobile  phone.  Arising  from a  break-through  and  exploitation  of
PSI-phenomena,  it  may  be  modelled  on  the  nervous-psychic  activity  of  the  brain  –  that  is,  as  an  unbalanced,  unstable  system of
neurotransmitters and interacting neurones, the work having been derived from the creation of a copy of a living brain – accessed by
chance,  and ESP and worked on by design.

On receiving a communication from the writer on the feasibility of a machine being on the horizon which, based on the project of collecting
electromagnetic waves emanating from the brain and transmitting them into another brain that would read a person’s thoughts, or using the
same procedure  in  order  to  impose somebody else’s  thoughts  on another  brain  and in  this  way direct  his  actions  –  there  was an
unequivocal answer from IBM at executive level that there was no existing technology to create such a computer in the foreseeable future.
This is at some variance with the locating of a patent numbered 03951134 on the Internet pages of IBM Intellectual Property Network for a
device, described in the patent, as capable of picking up at a distance the brain waves of a person, process them by computer and emit
correcting waves which will change the original brain waves. Similar letters addressed to each of the four top executives of Apple Inc., in
four individual letters marked for their personal attention, produced absolutely no response. This included the ex- Vice President of the
United States, Mr Al Gore, newly elected to the Board of Directors of Apple.

Enough people have been sufficiently concerned by the reports of victims of mind control abuse to organise The Geneva Forum, in 2002,
held  as  a  joint  initiative  of  the  Quaker  United  Nations  Office,  Geneva;  the  United  Nations  Institute  for  Disarmament  Research;  the
International Committee of the Red cross, and the Human Rights Watch (USA), and Citizens against Human Rights Abuses (CAHRA); and
the Programme for Strategic and International Security Studies, which was represented by the Professor and Senior Lecturer from the
Department of Peace Studies at the University of Bradford.

In England, on May 25, 1995, the Guardian newspaper in the U.K. carried an article based on a report by Nic Lewer, the peace researcher
from Bradford University, which listed “more than 30 different lines of research into ‘new age weapons’…”some of the research sounds
even less rational. There are, according to Lewer, plans for ‘pulsed microwave beams’ to destroy enemy electronics, and separate plans
for very-low-frequency sound beams to induce vomiting, bowel spasm, epileptic seizures and also crumble masonry.” Further, the article
states, “There are plans for ‘mind control’ with the use of ‘psycho-correction messages’ transmitted by subliminal audio and visual stimuli.
There is also a plan for ‘psychotronic weapons’ – apparently the projection of consciousness to other locations – and another to use
holographic projection to disseminate propaganda and misinformation.” (Welsh, Timeline). Apart from this notable exception it is difficult to
locate any public statement of the problem in the United Kingdom.

Unfortunately, the problem of credulity does not necessarily cease with frequent mention, as in the United States, in spite of the number of
reported cases, there is still not sufficient public will to make strenuous protest against what is not only already happening, but against what
will develop if left unchecked. It appears that the administration believes that it is necessary and justifiable, in the interests of national



security, to make experimental human sacrifices, to have regrettable casualties, for there to be collateral damage, to suffer losses in place
of strife or war.  This is, of course, totally incompatible with any claims to be a democratic nation which respects the values of human life
and democracy, and such an administration which tutors its servants in the ways of such barbaric tortures must be completely condemned
as uncivilised and hypocritical.

Disbelief as a Defence Mechanism

In the face of widespread disbelief about mind-control,  it  seems worth analysing the basis of the mechanisms employed to maintain
disbelief:

i) In the sixties, Soviet dissidents received a significant measure of sympathy and indignant protest from western democracies on account
of their treatment, most notedly the abuse of psychiatric methods of torture to which they were subjected. It is noteworthy that we seem to
be able to access credulity, express feelings of indignant support when we can identify with victims, who share and support our own value
system, and who, in this particular historical case, reinforced our own values, since they were protesting against a political system which
also  threatened us at that time. Psychologically, it is equally important to observe that support from a safe distance, and the benefits to the
psyche of attacking a split-off  ‘bad father’, the soviet authorities in this case, presents no threat to one’s internal system; indeed it relieves
internal pressures.  On the other hand, recognizing and denouncing a similar offence makes very much greater psychic demands of us
when it brings us into conflict with our own environment, our own security, our own reality.  The defence against disillusion serves to
suppress paranoia that our father figure, the president, the prime minister, our governments – might not be what they would like to be seen
to be.

ii) The need to deposit destructive envy and bad feelings elsewhere, on account of the inability of the ego to acknowledge ownership of
them – reinforces the usefulness of persons or groups, which will  serve to contain those, disowned, projected feelings which arouse
paranoid anxieties. The concepts of mind-invasion strike at the very heart of paranoid anxiety, causing considerable efforts to dislodge
them from the psyche. The unconscious identification of  madness with dirt  or  excrement is  an important  aspect of  anal  aggression,
triggering projective identification as a defence.

iii) To lay oneself open to believing that a person is undergoing the experience of being invaded mentally and physically by an unseen
manipulator requires very great efforts in the self to manage dread.

iv) The defence against the unknown finds expression in the split between theory and practice; between the scientist as innovator and the
society  who  can  make  the  moral  decisions  about  his  inventions;  between  fact  and  science  fiction,  the  latter  of  which  can  present
preposterous challenges to the imagination without undue threat, because it serves to reinforce a separation from the real.

v) Identification with the aggressor. Sadistic fantasies, unconscious and conscious, being transferred on to the aggressor and identified
with, aid the repression of fear of passivity, or a dread of punishment. This mechanism acts to deny credulity to the victim who represents
weakness. This is a common feature of satanic sects.

vi)  The liberal  humanist  tradition which denies the worst destructive capacities of  man in the effort  to sustain the belief  in the great
continuity of cultural and scientific tradition; the fear, in one’s own past development, of not being ‘ongoing’, can produce the psychic effect
of reversal into the opposite to shield against aggressive feelings. This becomes then the exaggerated celebration of the ‘new’ as the
affirmation of human genius which will ultimately be for the good of mankind, and which opposes warning voices about scientific advances
as being pessimistic, unenlightened, unprogressive and Luddite.  Strict adherence to this liberal position can act as overcompensation for a
fear of envious spoiling of good possessions, i.e. cultural and intellectual goods.

vii) Denial by displacement is also employed to ignore the harmful aspects of technology. What may be harmful for the freedom and good
of society can be masked and concealed by the distribution of new and entertaining novelties. The technology, which puts a camera down
your gut for medical purposes, is also used to limit your freedom by surveillance. The purveyors of innovative technology come up with all
sorts of new gadgets, which divert, entertain and feed the acquisitive needs of insatiable shoppers, and bolster the economy.  The theme of
“Everything’s up to date in Kansas City” only takes on a downside when individual experience – exploding breast implants, say – takes the
gilt off the gingerbread. Out of every innovation for evil (i.e. designed for harming and destroying) some ‘good’  (i.e. public diversion or
entertainment) can be promoted for profit or crowd-pleasing.

viii) Nasa is sending a spacecraft to Mars, or so we are told.  They plan to trundle across the Martian surface searching for signs of water
and life. We do not hear dissenting voices about  its feasibility.

Why is it that, when a person accounts that their mind is being disrupted and they are being persecuted by an unseen method of invasive
technology, that we cannot bring ourselves to believe them?  Could it be that the horror involved in the empathic identification required
brings the shutters down? Conversely, the shared experience of the blasting of objects into space brings with it the possibilities of shared
potency or the relief  that resonates in the unconscious of a massive projection or evacuation – a shared experience which is blessed in the
name of man’s scientific genius.

ix) The desire ‘not to be taken in’, not to be taken for a fool, provides one of the most powerful and common defence mechanism against
credulity.

Power, Paranoia and Unhealthy Governments

The ability to be the bearer and container of great power without succumbing to the pressures of latent narcissistic psychoses is an
important matter too little considered. The effect of holding power and the expectation and the need to be seen as capable of sustaining it,
if not exercising it, encourages omnipotence of thought. In the wake of this, a narcissistic overevaluation of the subject’s own mental
processes may set in. In the effort to hold himself together as the possessor, container and executor of power, he (or indeed, she) may
also, undergo a process of splitting which allows him, along with others, to bear enthralled witness of himself in this illustrious role. This
may mean that the seat of authority is vacated, at least at times. The splitting process between the experiencing ego and the perceiving
ego allows the powerful leader to alternate his perception of himself inside and outside, sometimes beside, himself. With the reinforcement
of himself from others as his own narcissistic object, reality testing is constrained.  In this last respect, he has much in common with the
other powerful figure of the age, the movie star. or by those, in Freud’s words, who are “ruined by success.”



In a world, which is facing increasing disillusion about the gulf between the public platforms on which governments are elected, and the
contingencies and pragmatics of retaining defence strategies and economic investments, the role of military and intelligence departments,
with their  respective tools of domination and covert  infiltration, is increasingly alarming.  Unaccountable to the public,  protected from
exposure and prosecution by their immunity, licensed to lie as well as to kill, it is in the hands of these agents that very grave threats to
human rights and freedom lies. Empowered to carry out aggression through classified weapon experimentation which is undetectable,
these men and women are also open to corruption from lucrative offers of financial reward from powerful and sinister groups who can
utilize their skills, privileged knowledge and expertise for frankly criminal and fascist purposes.  

Our information about the psychological profiles of those who are employed to practice surveillance on others is limited, but it is not difficult
to imagine the effects on the personality that would ensue with the persistent practice of such an occupation, so constantly exposed to the
perversions. One gains little snatches of insight here and there. In his book on CIA mind control research (Marks, 1988), John Marks
quotes a CIA colleague’s joke (always revealing for personality characteristics): “If you could find the natural radio frequency of a person’s
sphincter, you could make him run out of the room real fast.” (One wonders if the same amusement is derived from the ability to apply, say
infra-sound above 130 decibels, which is said to cause stoppage of the heart, according to one victim/activist from his readings of a report
for the Russian Parliament.)

Left  to themselves,  these servants of  the state may well  feel  exempt from the process of  moral  self-scrutiny,  but  the work must be
dehumanising for the predator as well as the prey. It is probably true that the need to control their agents in the field was an incentive to
develop the methods  in use today. It is also an effectively brutalising training for persecuting others. Meanwhile the object, the prey, in a
bid for not only for survival but also in a desperate effort to warn his or her fellows about what is going on, attempts to turn himself into a
quantum physicist, a political researcher, a legal sleuth, an activist, a neurologist, a psychologist, a physiologist – his own doctor, since he
cannot know what effects this freakish treatment might have on his body, let alone his mind. There are always new methods to try out
which might prove useful in the search to find ways of disabling and destroying opponents – air injected into brains and lungs, lasers to
strike down or blind, particle beams, sonar waves, or whatever combination of energies to direct, or destabilise or control.

Science and Scepticism

Scientists can be bought, not just by governments, but also by sinister and secret societies.  Universities can be funded by governments to
develop technology for unacceptably inhumane uses.  The same people who deliver the weapons – perhaps respected scientists and
academics – may cite the acceptable side of scientific discoveries, which have been developed by experimenting on unacknowledged,
unfortunate people. In a cleaned up form, they are then possibly celebrated as a break-through in the understanding of the natural laws of
the universe. It is not implausible that having delivered the technical means for destruction, the innovator and thinker goes on, wearing a
different hat, to receive his (or her) Nobel Prize. There are scientists who have refused to continue to do work when they were approached
by CIA and Soviet representatives. These are the real heroes of science.

In the power struggle, much lies at stake in being the first to gain control of ultimate mind-reading and mind-controlling technology. Like the
nuclear bomb, common ownership would seem by any sane calculations to cancel out the advantage of possession, but there is always a
race to be the first to possess the latest ultimate means of mass destruction.  The most desirable form is one that can be directed at others
without contaminating oneself in the process – one that can be undetected and neatly, economically and strategically delivered. We should
be foolish to rule out secret organisations, seeing threat only from undemocratic countries and known terrorist groups.

As consumers in a world which is increasingly one in which shopping is the main leisure activity, we should concern ourselves to becoming
alert  to the ways in which human welfare may have been sacrificed to produce an awesome new gadget.  It  may be the cause for
celebration for the ‘innovator’, but brought about as the result of plugging in or dialling up the living neuronal processes of an enforced
experimentee.  If we are concerned not to eat boiled eggs laid by battery hens, we might not regard it morally irrelevant to scrutinise the
large corporations producing electronically innovative  ‘software.’ We might also be wary about the origins of the sort of bland enticements
of dating agencies who propose finding your ideal partner by matching up brain frequencies and ‘bio-rhythms’.

We do not know enough about  the background of such technology, nor how to evaluate it ethically. We do not know about its effects on the
future, because we are not properly informed. If governments persist in concealing the extent of their weapon capability in the interests of
defence, they are also leaving their citizens disempowered of the right to protest against their deployment. More alarmingly,  they are
leaving their citizens exposed to their deployment by ruthless organisations whose concerns are exactly the opposite of democracy and
human rights.

Back in the United Kingdom

Meanwhile, back in England, the Director of the Oxford Centre for Cognitive Neuroscience, Professor Colin Blakemore, also the elective
Chief  Executive of  the Medical  Research Council  writes to the author that  he “… knows of  no technology  (not  even in the wildest
speculations of neuroscientists) for scanning and collecting ‘neuronal data’ at a distance.” (Blakemore, 2003, ) This certitude is at distinct
variance with the fears of other scientists in Russia and the United States, and not least of all with the fears of the French neuroscientist,
Jean-Pierre Changeux of the French National Bioethics Committee already quoted (see page 5). It is also very much at odds with the
writing of Dr Michael Persinger from the Behavioural Neuroscience Laboratory at Laurentian University in Sudbury, Ontario, Canada. His
article “On the Possibility of Directly Accessing Every Human Brain by Electromagnetic Induction of Algorithms” (1995), he describes the
ways that individual differences among human brains can be overcome and comes to a conclusion about the technological possibilities of
influencing a major part of the approximately six billion people on this planet without mediation through classical sensory modalities but by
generating electromagnetic induction of fundamental algorithms in the atmosphere. Dr Persinger’s work is referred to by Captain John
Tyler whose work for the American Air Force and Aerospace programmes likens the human nervous system to a radio receiver. (1990)

Very recently the leading weekly cultural BBC radio review had as one of its guests, the eminent astro-physicist and astronomer royal, Sir
Martin Rees, who has recently published a book, “Our Final Century”, in which he makes a sober and reasoned case for the fifty-fifty
chance that  millions of  people,  probably  in  a  ‘third-world  country’  could  be wiped out  in  the near  future  through biotechnology and
bio-terrorism – “by error or malign release.” He spoke of this devastation as possibly coming from small groups or cults, based in the
United States. “…few individuals with the right technology to cause absolute mayhem.”  He also said that in this century, human nature is
no longer a fixed commodity, that perhaps we should contemplate the possibility that humans would even have implants in the brain.

The  other  guests  on  this  programme  were  both  concerned  with  Shakespeare,  one  a  theatre  producer  and  the  other  a  writer  on
Shakespeare, while his remaining guest was a young woman who had a website called “Spiked”, the current theme of which was Panic
Attack, that is to say, Attack on Panic. This guest vigorously opposed what she felt was the pessimism of Sir Martin, regarding his ideas as
essentially eroding trust, and inducing panic. This reaction seems to typify one way of dealing with threat and anxiety, and demonstrates 



the difficulty that a warning voice, even from  a man of the academic distinction of Martin Rees, has in alerting people to that which they do
not  want  to  hear.  This  flight  reaction  was reinforced by  the presenter  who summed up the morning’s  discussion at  the end of  the
programme with the words:  “We have a moral! Less panic, more Shakespeare!”

The New Barbarism

Since access to a mind-reading machine will enable the operator to access the ideas of another person, we should prepare ourselves for a
new world order in which ideas will be, as it were, up for grabs.  We need not doubt that the contents of another’s mind will be scooped up,
scooped out, sorted through as if the event was a jumble sale. The legal profession would therefore be well advised to consider the laws
on Intellectual Property very judiciously in order to acquit themselves with any degree of authenticity. We should accustom ourselves to the
prospect of recognizing our work coming out of the mouth of another. The prospect of wide-scale fraud, and someone posturing in your
stolen clothes will not be a pretty sight.  The term “personal mind enhancement”  is slipping in through the back door, to borrow a term used
by the Co-Director of the Center for Cognitive Liberty and Ethics, and it is being done through technologically-induced mental co-ercion –
mind raping and looting.  In place of, or in addition to, cocaine, we may expect to see ‘mind-enhanced’ performances on “live” television.

The brave new science of neuropsychiatry and brain mapping hopes to find very soon, with the fMRI scanner – this “brand new toy that
scientists have got their hands on” – “the blob for love” and “the blob for guilt”, (BBC Radio 4: All in the Mind, 5 March, 2003). Soon we will
be able to order a brain scan for anyone whose behaviour strikes us as odd or bizarre, and the vicissitudes of a life need no longer trouble
us in our diagnostic assessments. In his recent Reith Lectures for the BBC (2003), Professor Ramachandran, the celebrated neuroscientist
from the La Hoya Institute in San Diego, California, has demonstrated for us many fascinating things that the brain can do. He has talked to
us about personality disorders and shown that some patients, who have suffered brain damage from head injury, do not have the capacity
to recognise their mothers. Others feel that they are dead. And indeed he has found brain lesions in these people. In what seems to be an
enormous but effortless leap, the self-styled “kid in a candy store” is now hoping to prove that all schizophrenics, have damage to the right
hemisphere of the brain, which results in the inability to distinguish between fantasy (sic) and reality. Since  Professor Ramachandran
speaks of schizophrenia in the same breath as denial of illness, or agnosia, it is not clear, and it would be interesting to know, whether the
person with the head injury has been aware or unaware of the head injury. Also does the patient derive comfort and a better chance at
reality testing when he is told of the lesion?  Does he feel better when he has received the diagnosis? And what should the psychoanalysts
– and the psychiatrists, – feel about all those years of treating people of whose head injuries they were absolutely unaware? Was this
gross negligence? Were we absolutely deluded in perceiving recovery in a sizeable number of them?

It is, however, lamentable that a neuroscientist with a professed interest in understanding schizophrenia should seek to provide light relief
to his audience by making jokes about schizophrenics being people who are “convinced that the CIA has implanted devices in their brain to
control their thoughts and actions, or that aliens are controlling them.”  (Reith Lecture, No 5, 2003).

There is a new desire for concretisation. The search for meaning has been replaced by the need for hard proof. If it doesn’t light up or
add up it doesn’t have validity. The physician of the mind has become a surgeon. “He found a lump as big as a grapefruit!”

Facing up to the Dread and Fear of the Uncanny

Freud believed that an exploration of the uncanny would be a major direction of exploration of the mind in this century. The fear of the
uncanny has been with us for a very long time. The evil eye, or the terrifying double, or intruder, is a familiar theme in literature, notably of
Joseph Conrad in The Secret Sharer, and Maupassant’s short story, Le Horla. Freud’s analysis of the uncanny led him back to the old
animistic conception of the universe: “…it seems as if each one of us has been through a phase of individual development corresponding
to the animistic phase in primitive men, that none of us has passed through it without preserving certain residues and traces of it which are
still  capable of manifesting themselves, and that everything which now strikes us as ‘uncanny’  fulfils the condition of touching those
residues of animistic mental activity within us and bringing them to expression.” (Freud: 1919. p.362)

The separation of birth, and the childhood fear of ‘spooks in the night’, also leave their traces in each and every one of us. The individual
experience of being alone in one’s mind – the solitary fate of man which has never been questioned before, and upon which the whole
history of civilised nurture is based – is now assaulted head-on.  Since growing up is largely synonymous with acceptance of one’s
aloneness, the effort to assuage it is the basis for compassion and protection of others; it is the matrix for the greatest good, that of
ordinary human kindness, and is at the heart of the communicating power of great art. Even if we must all live and die alone, we can at
least share this knowledge in acts of tenderness which atone for our lonely state. In times of loss and mental breakdown, the starkness of
this aloneness is all too clear.  The best of social and group constructiveness is an effort to allay the psychotic anxieties that lie at the base
of every one of us, and which may be provoked under extreme enough conditions.

The calculated and technological entry into another person’s mind is an act of monumental barbarism which obliterates– perhaps with the
twiddling of a dial – the history and civilisation of man’s mental development. It is more than an abuse of human rights, it is the destruction
of meaning. For any one who is forced into the hell of living with an unseen mental rapist, the effort to stay sane is beyond the scope of
tolerable endurance.  The imaginative capacity of the ordinary mind cannot encompass the horror of it.  We have attempted to come to
terms with the experiments of the Nazis in concentration camps. We now have the prospect of systematic control authorised by men who
issue instructions through satellite communications for the destruction of societies while they are driving new Jaguars and Mercedes, and
going to the opera.

This is essentially about humiliation, and disempowerment. It is a manifestation of rage acted out by those who fear impotence with such
dread, that their whole effort is directed into the emasculation and destruction of the terrifying rival of their unconscious fantasies. In this
apocalypse of the mind the punitive figure wells up as if out of the bowels of the opera  stage, and this phantasmagoria is acted out on a
global scale. These men  may be mad enough to believe they are creating a ‘psychocivilised world order”. For anyone who has studied
damaged children, it is more resonant of the re-enactment from the unconscious, reinforced by a life devoid of the capacity for empathic
identification, of the obscenities of the abused and abusing child in the savage nursery.  Other people -which were to them like Action Man
toys to be dismembered, or Barbie Dolls to be obscenely defiled – become as meaningless in their humanity as pixillated dots on a screen.

Although forced entry into a mind is by definition obscene, an abbreviated assessment of the effects that  mind-invaded  people describe
testifies  to the perverted nature of the experiments.  Bizarre noises are emitted from the body, a body known well enough by its owner to
recognise the noises as extrinsic; air is pumped in and out of orifices as if by a bicycle pump. Gradually the repertoire is augmented –
twinges and spasms to the eyes, nose, lips, strange tics, pains in the head, ringing in the ears, obstructions in the throat, pressure on the
bowel and bladder causing incontinence; tingling in the fingers, feet, pressures on the heart, on breathing, dizziness, eye problems leading
to cataracts; running eyes, running nose; speeding up of heart beats and the raising of pressure in the heart and chest; breathing and
chest complaints leading to bronchitis  and deterioration of  the lungs; agonizing migraines; being woken up at  night,  sometimes with



terrifying jolts ; insomnia; intolerable levels of stress from the loss of one’s privacy. This collection of assorted symptoms is a challenge to
any medical practitioner to diagnose.

There are, more seriously, if the afore-going is characterised as non-lethal, the potential lethal effects since the capability of ultrasound and
infra-sound to cause cardiac arrest, and brain lesions, paralysis and blindness, as well as blinding by laser beam, or inducing asphyxia by
altering the frequencies which control breathing in the brain, epileptic seizure – all these and others may be at the fingertips of those who
are developing them. And those who do choose to use them may be sitting with the weapon, which resembles, say, a compact mobile
telephone, on the restaurant table next to the bottle of wine, or beside them at the swimming pool.

Finally – if the victims at this point in the new history of this mind-control, cannot yet prove their abuse, it must be asserted that, faced with
the available information about technological development – it is certainly not possible for those seeking to evade such claims – to disprove
them. To wait until the effects become widespread will be too late.

For these and other reasons which this paper has attempted to address, we would call for an acknowledgement of such technology
at a national and international level.  Politicians, scientists and neurologists, neuroscientists, physicists and the legal profession
should,  without further delay,  demand public debate on the existence and deployment of  psychotronic technology; and for  the
declassification of information about such devices which abuse helpless people, and threaten democratic freedom.

Victims’ accounts of abuse should be admitted to public account, and the use of psycho-electronic weapons should be made illegal
and criminal,

The medical profession should be helped to recognise the symptoms of mind-control and psychotronic abuse, and intelligence about
their deployment should be declassified so that this abuse can be seen to be what it is, and not interpreted automatically as an
indication of mental illness.

If, in the present confusion and insecurity about the search for evidence of weapons of mass destruction, we conclude that failure to locate
them – whatever the truth of the matter –encourages us to be generally complacent, then we shall be colluding with very dark forces at
work if we conclude that a course of extreme vigilance signifies paranoia. For there may well be other weapons of mass destruction being
developed and not so far from home; weapons which, being even more difficult to locate, are developed invisibly, unobstructed, unheeded
in our midst, using human beings as test-beds. Like ESP, the methods being used on humans have not been detectable using conventional
detection equipment. It is likely that the signals being used are part of a physics not known to scientists without the highest level of security
clearance. To ignore the evidence of victims is to deny, perhaps with catastrophic results, the  only evidence which might otherwise lead
the defenders of freedom to becoming alert to the development of a fearful new methods of destruction. Manipulating terrorist groups and
governments alike, these sinister and covert forces may well be very thankful for the professional derision of the victims, and for public
ignorance. 

References

Laing, R.D. (1985) :  Wisdom, Madness and Folly: The Making of a Psychiatrist. Macmillan, 1985

Welsh, Cheryl (1997): Timeline of Important Dates in the History of Electromagnetic Technology and Mind Control, at: 
www.dcn.davis.ca.us/~welsh/timeline.htm

Welsh, Cheryl  (2001):Electromagnetic Weapons: As powerful  as the Atomic Bomb, President Citizens Against Human Rights Abuse,
CAHRA Home Page: U.S. Human Rights Abuse Report: www.dcn.davis.ca.us/~welsh/emr13.htm

Begich, Dr N. and Manning, J.: 1995 Angels Don’t Play this HAARP, Advances in Tesla Technology, Earthpulse Press.

ZDF TV:    “Secret Russia: Moscow – The Zombies of the Red Czars”, Script to be published in Resonance,  No. 35

Aftergood, Steven and Rosenberg, Barbara: “The Soft Kill Fallacy”, in The Bulletin of the Atomic Scientists, Sept/Oct 1994.

Becker, Dr Robert:  1985,The Body Electric: Electromagnetism and the Foundation of Life, William Morrow, N.Y.

Babacek,  Mojmir:  International  Movement  for  the Ban of  Manipulation of  The Human Nervous System: http://mindcontrolforums.com
/babacek.htm and go to: Ban of Manipulation of Human Nervous System

“Is it Feasible to Manipulate the Human Brain at a Distance?” 
www.aisjca-mft.org/braindist.htm

 “Psychoelectronic Threat to Democracy” 
http://mindcontrolforums.com/babacek.htm

Nature:  “Advances in Neuroscience May Threaten Human Rights”, Vol, 391, Jan. 22, 1998, p. 316; (ref Jean- Pierre Changeux)

Space Preservation Act: Bill H.R.2977 and HR 3616 IH in 107th Congress – 2nd Session: see: www.raven1.net/govptron.htm

Sessions European Parliament:
www.europarl.eu.int/home/default_en.htm?redirected=1

Click at Plenary Sessions, scroll down to Reports by A4 number, click, choose 1999 and fill in oo5 to A4

Delgado, Jose M.R: 1969. “Physical Control  of the Mind: Towards a Psychocivilized Society”, Vol. 41, World Perspectives, Harper Row,
N.Y.

US News & World Report:  Lockheed Martin Aeronautics/ Dr John Norseen; Report January 3/10 2000, P.67



Freud, Sigmund:  1919: Art and Literature:” The Uncanny”.  Penguin,
Also  “Those Wrecked by Success.”

Marks, John:   1988 :The CIA and Mind Control – the Search for the Manchurian Candidate,  ISBN 0-440-20137-3

Persinger, M.A. “On the Possibility of Directly Accessing Every Human Brain by Electromagnetic Induction of Fundamental Algorythms”; In
Perception and Motor Skills,  June, 1995, vol. 80, p. 791 – 799

Tyler, J.“Electromagnetic Spectrum in Low Intensity Conflict,” in  “Low Intensity Conflict and Modern Technology”,    ed. Lt. Col. J. Dean,
USAF, Air University Press, Centre For Aerospace Doctrine, Research and Education, Maxwell Air Force base, Alabama, June, 1986.

Rees, Martin Our Final Century:  2003, Heinemann.

Conrad, Joseph: The Secret Sharer, 1910.  Signet Classic.

Maupassant, Guy de: Le Horla, 1886. Livre de Poche.

Carole Smith is  a British psychoanalyst.  In  recent  years she has been openly critical  of  government use of  intrusive technology on
non-consenting citizens for the development of methods of state control. Carole Smith
E-mail: rockpool@dircon.co.uk

Copyright © 2015 Global Research



http://nyti.ms/1xCDeLE

SundayReview |  CONTRIBUTING OP-ED WRITER

Redefining Mental Illness
JAN. 17, 2015

T. M. Luhrmann

TWO months ago, the British Psychological Society released a remarkable document entitled “Understanding Psychosis

and Schizophrenia.” Its authors say that hearing voices and feeling paranoid are common experiences, and are often a

reaction to trauma, abuse or deprivation: “Calling them symptoms of mental illness, psychosis or schizophrenia is only

one way of thinking about them, with advantages and disadvantages.”

The report says that there is no strict dividing line between psychosis and normal experience: “Some people find it

useful to think of themselves as having an illness. Others prefer to think of their problems as, for example, an aspect of

their personality which sometimes gets them into trouble but which they would not want to be without.”

The report adds that antipsychotic medications are sometimes helpful, but that “there is no evidence that it corrects

an underlying biological abnormality.” It then warns about the risk of taking these drugs for years.

And the report says that it is “vital” that those who suffer with distressing symptoms be given an opportunity to “talk

in detail about their experiences and to make sense of what has happened to them” — and points out that mental health

services rarely make such opportunities available.

This is a radically different vision of severe mental illness from the one held by most Americans, and indeed many

American psychiatrists. Americans think of schizophrenia as a brain disorder that can be treated only with medication. Yet

there is plenty of scientific evidence for the report’s claims.

Moreover, the perspective is surprisingly consonant — in some ways — with the new approach by our own National

Institute of Mental Health, which funds much of the research on mental illness in this country. For decades, American

psychiatric science took diagnosis to be fundamental. These categories — depression, schizophrenia, post-traumatic stress

disorder — were assumed to represent biologically distinct diseases, and the goal of the research was to figure out the

biology of the disease.

That didn’t pan out. In 2013, the institute’s director, Thomas R. Insel, announced that psychiatric science had failed

to find unique biological mechanisms associated with specific diagnoses. What genetic underpinnings or neural circuits

they had identified were mostly common across diagnostic groups. Diagnoses were neither particularly useful nor accurate

for understanding the brain, and would no longer be used to guide research.

And so the institute has begun one of the most interesting and radical experiments in scientific research in years. It

jettisoned a decades-long tradition of diagnosis-driven research, in which a scientist became, for example, a schizophrenia

researcher. Under a program called Research Domain Criteria, all research must begin from a matrix of neuroscientific

structures (genes, cells, circuits) that cut across behavioral, cognitive and social domains (acute fear, loss, arousal). To use

an example from the program’s website, psychiatric researchers will no longer study people with anxiety; they will study

fear circuitry.

Our current diagnostic system — the main achievement of the biomedical revolution in psychiatry — drew a sharp ,

clear line between those who were sick and those who were well, and that line was determined by science. The system

started with the behavior of persons, and sorted them into types. That approach sank deep roots into our culture, possibly

because sorting ourselves into different kinds of people comes naturally to us.

The institute is rejecting this system because it does not lead to useful research. It is starting afresh, with a focus on

how the brain and its trillions of synaptic connections work. The British Psychological Society rejects the centrality of

diagnosis for seemingly quite different reasons — among them, because defining people by a devastating label may not

help them.

Both approaches recognize that mental illnesses are complex individual responses — less like hypothyroidism, in

which you fall ill because your body does not secrete enough thyroid hormone, and more like metabolic syndrome, in



which a collection of unrelated risk factors (high blood pressure, body fat around the waist) increases your chance of heart

disease.

The implications are that social experience plays a significant role in who becomes mentally ill, when they fall ill and

how their illness unfolds. We should view illness as caused not only by brain deficits but also by abuse, deprivation and

inequality, which alter the way brains behave. Illness thus requires social interventions, not just pharmacological ones.

ONE outcome of this rethinking could be that talk therapy will regain some of the importance it lost when the new

diagnostic system was young. And we know how to do talk therapy. That doesn’t rule out medication: while there may be

problems with the long-term use of antipsychotics, many people find them useful when their symptoms are severe.

The rethinking comes at a time of disconcerting awareness that mental health problems are far more pervasive than

we might have imagined. The World Health Organization estimates that one in four people will have an episode of mental

illness in their lifetime. Mental and behavioral problems are the biggest single cause of disability on the planet. But in low-

and middle-income countries, about four of five of those disabled by the illnesses do not receive treatment for them.

When the United Nations sets its new Sustainable Development Goals this spring, it should include mental illness,

along with diseases like AIDS and malaria, as scourges to be combated. There is much we still do not know about mental

illness, and much we can do to improve its care. But we know enough to do something, and to accept that knowing more

and doing more should be a fundamental commitment.

Correction: January 25, 2015

An opinion article about mental illness last Sunday incorrectly referred to a group that recently issued a report on

schizophrenia. It is the British Psychological Society, not the British Psychological Association.

T. M. Luhrmann is a contributing opinion writer and a professor of anthropology at Stanford.

A version of this op-ed appears in print on January 18, 2015, on page SR5 of the New York edition with the headline: Redefining Mental Illness.

© 2015 The New York Times Company
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Privacy Office

Nft, Donald Friedman
Confidential Legal Correspondence
ll25 Thid Steet
Napa, Califomia 94559-3015

Dear Mr. Friedman:

References:

a. Your Freedom of Information Act (FOIA) request dated May 25, 2006, to the Department
ofthe Afmy, Freedom of Information/Privacy Act Division (DA FOIA/PA DIV), for all
documents pertaining to the microwave auditory effect, microwave hearing effecr, Frey effect,
artificial telepathy, and/or any device/weapon which uses and./or causes such effect; and any
covert or undisclosed use of hlpnosis. On September 5, 2006, the DA FOIA/PA DIV refened a
copy of your rcquest to this offica. Yow request was received on September 11,2006.

b. Our letter of September 13, 2006, infoming you of the search for records at another element
ofour command and were unable to comply with the 20-day statutory time limit in processrng
your request.

As noted in our letter, the search has been completed with another element of this command
and the record has be€n retumed to this office for our review and direct response to you.

We have completed a mandatory declassification review in accordance with Executive Order
(EO) 12958, as amended. As a result ofthis review, ithas been determined that the Army
information no longer warrants security classification protection and is releasable to you. A copy
ofthe record is enclosed for your use.

Fees for processing your rcquest are waived.



If you have any questions conceming this action, please feel free to contact this office at (301)
677-2308. Refer to case #614F-06.

Sincercly,
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Freedom of Information/Privacy Office
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Bioeffects of Selected Nonlethal
Weapons(fn 1)

This addendum to the Nonlethal Technologies*Worldwide (NGIC-I 147-101-98) study
addresses in summary, some ofthe most often asked questions ofnonlethal weapons
technology, the ph)siological responses observed in clinical settings ofthe biophysical
coupling and susceptibility ofpersonnel to nonlethal effects weapons. These results
identify and validate some aspects of maturing nonlethal technologies that may likely be
encountered or used as nonlethal effectors in the future includins:

. Laser and other light phenomena.

. Radioftequency directed energy.

. Awal bioeffects.

The study ofelectromagnetic fields and their influence on biological systems is
incraaiing rapidly. Much ofthis wo* is taking place because ofhealth concems. For
example, increased concem has arisen regarding the effects ofoperator exposure to the
electromagnetic fields associated with short-wave diathermy devices, high power
microwave ovens, rada! systems, magnetic resonance imaging units, etc. In addition,
much concem has arisen about extremely low frequency (60 Hz power frequency)
eleakic and magnetic fields that originate fiom high-voltage kansmission lines, indust[ial
equipment, and residential appliances. Both occupational and residential lo[g-term
exposure have been the focus ofepidemiological studies. The studies have suggested
possible adverse effects on human health (e.9., cancer, rcproduction, etc.). Laboratory
research is still being pursued to identify possible mechanisms ofinteraction. However,
other than thermal heating for microwave frequencies, there is no yet agreed-upon
mechanism ofaction. As a co[sequence, our knowledge base is developed entirely with
phenomenological observations. Because ofthis fact, it is not possible to predict how
norithermal biological effects may diflbr llom one exposure modality to another. It is
especially difficult, because ofthe small data base for fast pulses, to predict biological
effects that might be associated with high-power pulses ofextremely short duration.

There is, however, a growing perception that microwave irradiation and exposure to low
frequency fields can be involved in a wide range ofbiological interactions. Some
investigators are even beginning to describe similarities between microwave irradiation
and drugs regarding their effects on biological systems. For exarnple, some suggest that
power density and specific absorption rate of microwave irradiation may be thought ofas
analogous to the concentration ofthe injection solution and the dosage ofdrug
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admin;stration, respectively. Clearly, the effects ofmicrcwaves on brain tissue,
chemistry, and functions arc complex and selective. Observations ofbody weight and
behavior revealed that ruts, exposed rmder certain conditions to microwaves, eat and
drink less, have smaller body weight as a result ofnonspecific stress mediated tbrough
the central nenous system and have decreased motor activity. It has beerl found that
exposure of the animals to one modality of radiofiequency electromagnetic energy
substantially decreases aggtessive behavior during exposure. However, the opposite
effects ofmicrowaves, in increasing the mobility and aggression ofanimals, has also
been shown for a different exposure modality. Recent published data implicates
microwaves as a factor related to a deficit in spatial memory function. A similar tlpe of
effect was observed with exposure to a "resonance tuned" extremely low frequency
magnetic field. Thus, the data base is replete with phenomenological observations of
biological systems "affected" by exposure to electromagnetic energy. (The fact that a
biological system responds to an extemal influence does not automatically nor easily
truslate to the suggestion ofadverse influence on health.) The objective ofthe present
study was to identify information ftom this developing understanding ofelectomagnetic
effects on animal systems that could be coupled with human biological susceptibilities.
Situations whcrc thc intersection ofthese two domains coexist Drovide oossibilities for
use in nonlethal applications.

I[capacitating Effect: Microwave Heatitrg

Body heating to mimic a fever is the natule ofthe R.F incapacitation. The objective is to
provide heating in a very controlled way so that the body receives nearly uniform heating
and no organs are damaged. Core temperatwes approximately 41o C are considered to be
adequate. At such temperature a considerably changed demeanor will take place with the
individual. Most p€ople, under feve! conditions, become much less aggrcssive; some
people may become more initable. The subjective sensations produced by this buildup of
heat are far more unpleasant than those accompanying fever. In hlperthermia all the
effector processes are stmined to the utrnost, whereas in fever they axe not. It is also
possible that microwave h,?erthermia (even with only a 1' C increase in brain
temperature) may disrupt working memory, thus resulting in disorientation.

Biological TsrgeUNormal Functious,/Disease State

The temperature of warm-blooded (homeothermic) animals like the human rcmans
pnctically unchanged although the surrounding temperature may vary considerably. The
nomal human body tempentue recorded ftom the mouth is usually given as 37' C, with
the iectal tempemtue one degree higher. Variation between individuals is tlpically
between 35.8' C and 37.8' C orally. Variatiorc also occur in any one individuai
throughout the day-a difference of l 0' C or even 2.0o C occurring between the
maximum in the late allemoon or early evedng, and the minimum between 3 and 5
o'clock in the moming. Strenuous muscular ex€rcise causes a temporary rise in body
temperatue that is proportional to the severity ofthe exercise; the level may go as high as
40.0. c.



Extreme heat stress, such that the bodys capacity for heat loss is exceeded, causes a
pathological increase in the temperature ofthe body. The subjective sensations prcduced
by this buildup ofheat are far more unpleasant than those accompanying fever. In
hyperthermia all the effector processes are stained to the utmost, whereas in fevers they
are not. The limiting temperature for survival, however, is the same in both cases--a body
temperature of42o C. For briefperiods, people have been known to survive temperatures
as high as 43 ' C.

In prolonged h)?erthermia, with temperatures over 40' C to 41. C, the bmin suffers
severe damage that usually leads to death. Periods ofhlTrerthermia are accompanied by
cerebral edema that damage newons, and the victim exhibits disorientation, delirium, and
convulsions. This sFdrome is popularly referred to as sunstroke, or heatstroke,
depending on the circumstances. When the hyperthermia is prolonged, brain damage
interferes with the central thermoregulatory mechanisms. In particular, sweat secretion
ceases, so that the condition is further exacerbated.

Mechanism to Produce the Desired Effects

This concept builds on about 40 years ofexperience with the heating effects of
microwaves. Numerous studies have been perfomed on animals to identify
characteristics ofimportance to the understanding ofenergy deposition in animals. As a
result of the physics, the relationship between the size ofthe animal and the wavelength
ofthe radiofrequency energy is most important. In fact, the human exposure guidelines to
radioftequency radiation are designed around knowledge ofthe differential absorption as
a functior of fiequency and body size. The challenge is to minimize the time to effect
while causing no permanent injury to any organ or the total body and to optimize the
equipment function. The orientation ofthe incident energy with respect to the orientation
ofthe animal is also important.

In a study ofthe effect ofRF radiation on body tempelature in the Rhesus monkey, a
freqtency (225 MHz) is purposely chos€n that deposits energy deep within the body o f
the animal. A dos€ rate of 10 W,&g caused th€ body temperature to increase to 42o C in a
short time (10-15 min), To avoid ineversible adverse effects, th€ exposurc was
terminated when a temperature of 42o C was reached. A lower dose rate of 5 W,&g
caused the temperature to increase to 41.5o C in less than 2 hours. The reversible narure
ofthis response was demonstrated by the rapid drcp in body temperature when RF
exposure was teminated before a critical temperature of42o C was reached. It is
estimated for rats that the abso6ed threshold conrulsive dose lies between 22 a!|td 35 !/g
for exposure dwations ftom less thar a second to l5 minutes. For 30-pinute exposurc,
the absorbed threshold dose for decrease in endurance is near 20 J/g, the threshold for
work stoppage approximately 9 J/g, and the threshold for work pertubation ranges liom
5 to 7 yg. All ofthe above measures, except convulsions, arc t)?es ofnonlethal
incapacition.

A rough estimate of the power required to heat a human for this technology is on the
order of l0 Wkg given about 15 to 30 minutes oftarget activation. Actual power levels



depend on climatic factors, clothing, and other considerations that affect the heat loss
Aom the individual concemed. A method for expressing dose rate in terms ofbody
surface area (i.e., watts per square meter) rather than body mass (i.e., watts per kilogam)
would pemit a more reliable prediction ofthermal effects acrcss species. However, there
axe large uncertainties in the ability to extrapolate thermorcgulatory effects in laboratory
animals to those in human beings.

This technology is an adaptation oftechnology which has been around for many years. lt
is well known that microwaves can be used to heat objects. Not only is microwave
technology used to cook foods, but it is also used as a directed source ofheating in many
industrial applications. It was even the subject ofthe "Pound Proposal', a few years ago in
which the idea was to provide residential heating to people, not living space. Because of
the apparently safe nature ofbody heating using microwave techniques, a variety of
innovative uses ofEM energy for human applications are being explored. The nonlethal
application would embody a highly sophisticated microwave assembly that can be uscd to
prcject microwaves in order to provide a conholled heating ofpersons. This controlled
heating will raise the core temperature ofthe individuals to a predetermined level to
mimic a high fever with the int€nt ofgaining a psychological/capability edge on the
enemy, while not inflicting deadly force, The concept ofheating is straightforward; the
challenge is to idgntify and produce the correct mix ofliequencies and power levels
needed to do the remote heating while not injuring specific organs in the individuals
illuminated by the beam.

A variety offactors contribute to the attractiveness ofthis nonlethal techrology. First, it
is based on a well-known effect, heating. Every human is subject to the effects ofheating;
therefore, it would have a predictability rating of 100%. The time to onset can probably
be engine€red to betweel 15 and 30 minutes; however, timing is the subject ofaddilional
research to maximize heating while minimizing adverse effeats of localized heating. the
onset can be slow enough and,/or ofsuch frequency to be unrecogniz€d by the person(s)
being inadiated. Safety to innocents could be enhanced by the application and additional
developme[t of advanced sensor technologies. locapacitation time could be extended to
almost any desired period consistent with safety. (Given suitable R&D, temperature or
other vital signs could b€ monitorcd remotely, and temperature could be maintained at a
minimum effective point).

Tim€ to Onset

The time to onset is a fulction ofthe power level being used. Carefully monitored
uniform heating could probably take place in between l5 and 30 minutes. Time ro orcet
could be reduced but with increased risk of adverse effects. Minimum time is deDendent
on the power level ofthe equipment and the efficiency ofthe aiming device.

Duration of Effect

Assuming that the heating is done carefully, reversal of elevated body temperature would
begin as soon as the source ofheat is removed.



Tunability

This concept is tunable in that any rute ofheating, up to the maximum capacity of the
souce, may be obtained. Thus it is suitable for use in a gradual force or ',rheostatic',
approach. Ifthe situation allows, and the source is sufficiently powerful, there is the
possibility to use this technology in a lethal mode as well. Prolonged body temperature
above 43' C is almost certain to result in permanent darnage to the brain and death.

Distribution ofHuman Sensitivities to Desired Effects

No reason has been identified to suggest that anyone would be immune to this
technology. Individuals with compromised thermoregulatory mechanisms would be
susceptible with a lower incident energy density. This would include people with orgalnc
damage to the h,?othalamus, the part ofthe brain that integates the autonomic
mechanisms which control heat loss as well as people with compromised somatic features
ofheat loss (e.g., respiration, water balance, etc.).

The technologies needed for the thermal technology concept are relatively well
d€veloped because ofthe known biophysical mechanism, the universal susceptibility of
humans to the mechanism ofheating, and because ofa well developed t€chnology base
for the production ofradiofrequency ladiation. Because the huma.n body is
inhomogeleous, ceftain organs are, by virtue oftheir size and geometry, more easily
coupled with one radiofrequency wavelength than another. Therefore, to avoid permanent
damage to the susp€ct or to innocent bystarders, it maybe necessary to vary the
frequency to avoid localized heating and consequent damage to any organ, Additionally,
it will be necessary to avoid the conditions thought to be associated with the induction of
cataracts. Thus, while the technology ofmicrowave heating in general is matule,
adaptation as a nonlethal technology will rcquire sophisticated biophysical calculations k)
identify the proper regimen ofmicrowave llequencies and intensities; it will also bc
necessary to optimize existing hardware to meet the bioph,sical requirements.

Possible Itrflu€oc€ or Subject(s)

Ifthe technology functions approximately as envisioned, the targeted individual could be
ircapacitated within l5 to 30 minutes. Because this technology is focused on a relatively
slow onset, it should only be used in situations where speed is not important. The very
uncomfortable nature ofa high body temperature may be useful in negotiations or
possibly for controlling crowds. It would be equally useful on single persons ot crowds.
Evidence also indicates a disruption ofworking memory thus disorientation may occur
because ofall inability to consolidate memory ofthe recent (minutes) past.

Technological Status of Generator/Aiming Device

Equipment needed to explore this concept in the laboratory is available today. Design and
construction ofthe RF/microwave genemtor will depend on the constraints posed by the
calculations, potential generation devices, alld energy-directing structures. A variety of



optlons exist for both ofthese equipment needs. The use of advanced frequency and
modulation-agile RF generation and amplification circuitry will be required to o"scss
fully the frequency/power/time envelope ofRF heating profiles requir;d. Although much
equipment is cornmercially available, it is likely that custom hadware and software will
be necessary because available equipment has not been designed with the need for
frequ€ncy/intensily variability, which w.ill probably be needed for safety purposes. In
addition, the design of antennas and other energy-directing structues wili almost
certainly involve unique configurations. Since this technology utilizes radiofiequency
energy, it can be defeated by the use of shielding provided by conductive bariers like
metal or metal screen.

Ircapacitating Effect: Microwave Hearirg

Microwave hearing is a phenomenon, descdbed by human observem. as. the sensations of
buzzing, ticking, hissing, or knocking sounds that originate within or imrnediately behind
the head. There is no sound propagatilg through the air like nomal sound. This
technology in its crudes! form could be used to distract ildividuals: ifrefined. it could
also be used to communicate with hostages or hostage takeN directly by Morse code or
other message systems, possibly €ven by voiae commudcation.

Biological Target/Normsl Functiotrs/Disease State

This technology makes use ofa phenomenon first described in the literature over 30 vears
ago. Different t)?es ofsounds were heard depending on the particulars ofthe pulse
characteristics. Vaf,ious experiments wer€ performed on humans and laboratorv animals
exploring the origin ofthis phenomenon. At this time, virtually all investigators who hrve
studied_the phelomenon now accept thermoelastic expansion ofthe brain,-the pressurc
wave ofwhich is rcceived and processed by the cochlear microphonic system,io hc tlrc
mechanism ofacoustic perception ofshort pulses ofRF energy. One study (in 1975)
usilg human volunteers, identilied the threshold energy ofmicrowave-auditory rcsponscs
in humans as a function ofpulse width for 2450 MHz radioftequency energy. it is also
found that about 40 J/cmz incident energy density per pulse wai required. 
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Mechanism to Produce the Desired Effects

After the phenomenon was discovercd, several mechanisms were suggested to explain the
hearing ofpulsed RF fields. Thermoelastic expansion within the brain in rcsponse to RF
pulses was flrst studied and demonstnted in inert matedals fid was Droposed as the
rnechanism ofhearing ofpulsed RF fields. A presstlre wave is generited in most solid
and liquid materials by a pulse ofRI energy--a pressurc wave that is seveml orders of
magnitude larger in amplitude than that resultilg from radiation pressure or from
elecnoslrictive lorces. The characteristics ofthe field-induced coihlear microohoruc rn
guinea pigs and cats. the relationship ofpulse duralion and ltu-eshold. phvsicri
measurements in water and in tissue-simulating materials, as well as numerous theoretical
calculations-all point to thermoelastic expansion as the mechanism ofthe hearins
Dhenomenon.



Scientists have determined the threshold energy level for human observers exposed to
pulsed 2450-MHz fields (0.5-to 32 micrcn pulse widths). They found that, regardless of
the peak ofthe power density and the pulse width, the per-pulse threshold foia normal
subject is neax 20 mJ/kg. The avemge elevation ofbrain temperature associated with a
just-perceptible pulse was estimated to be about 5xl0 6. C.

Time to Onset

The physical nature ofthis themoelastic expansion dictates that the sounds are heard as
the individual pulses are absorbed. Thus, the effect is immediate (within milliseconds).
Humans have been exposed to R.F energy that resulted in the Droduction of sounds.

Duration of Effect

Microwave hearing lasts only as long as the exposure. There is no residual effect afier
cessation ofRF energy.

Turability

Th€ phenomenon is tunable in that the characteristic sounds and intansities ofthose
sounds depend on the characteristics ofthe RF energy as delivered. Because the
ftequency ofthe sound heard is dep€ndent on the pulse chamcteristics ofthe RF energy,
it seems possible that this technology could be developed to the point where words could
be hansmitted to be heard like the spoken wod, except that it could only bo heard within
a person's head. In one experiment, communication ofthe words from one to ten using
"speech modulated" microwave energy was successfully demonstrated. Microphones next
to the p€rson experiencing the voice could not pick up the sound. Additional develonncnt
ofthis would open up a wide range ofpossibilities.

Distributiotr ofHuman SeDsitlvities to Desir€d Effects

Because the phenomenon acts directly on cochlear prccesses, the thermoelastic pressure
waves ploduce sounds ofvarying Aequency. Many ofthe tests run to evaluatg the
phenomenon produced sounds in the 5 kHz range and higher. Because humans are kno.wn
to experience a wide range ofhearing loss due to cochlear darnage, it is possible that
some people can hear RF induced sounds that others with high &equency hearing loss
cannot. Thus, there is a likely range ofsensitivity, primarily based on the t)?e ofpulse
and the condition ofthe cochlea. Bilateral destruction ofthe cochlea has been
demonstxated to abolish all RF-induced auditory stimuli.

RecoYery/Safety

Humans have been subjected to this phenomenon for many years. The energy deposrnon
required to produce this effect is so small that it is not considered hazardous
expenmentation when investigating responses at the just-perceptible levels.

11



Possible Influence on Subject(s)

Application ofthe microwave hearing technology could facilitate a pdvate message
transmission. It may be useful to provide a disruptiv€ condition to a person not awaxe of
the technology. Not only might it be disruptive to the sense ofhearing, it could be
psychologically devastating if one suddenly heard "voices within one's head. "

Technological Status of Getrerator/Aiming Device

This technology requires no extrapolation to estimate its usefulness. Microwave energy
can be applied at a distance, and the appropriate technology can be adapted ftom existing
radar units. Aiming devices likewise are available but for special circumstances which
require extreme specificity, there may be a need for additional development. Exteme
directional specificity would be requircd to hansmit a message to a single hostage
sunounded by his captors. Signals can be transmitted long distances (huDdreds ofmeters)
using current techrology. Innger distances and more sophisticated signal tlpes will
require more bulky equipment, but it seems possible to transmit some t,?e ofsignals at
closer ranges using man-potable equipment.

Range

The effective range could be hundreds ofmeters.

Incapacitating Effect: Disruption of Neural Coutrol

The nature of the incapacitation is a rhythmic-activity sFchronization of brain neurons
that disrupts normal codical conkol ofthe corticospinal and corticobulbar pathways thrs
disrupts normal functioning ofthe spinal motor neurons which control muscle conlt lclron
and body movements. Persons suffering from this condition lose voluntary control of
their body. This s),nchrcnization may be accompanied by a sudden loss ofconsciousness
and intense muscle spasms.

Biological TargeUNormal Functions/Disease Strte

The normal function ofthe brain is to control all forms ofbehavior, voluntary control of
body, and the homeostatic pararnete$ ofthe organism. In normal conditions, all the brain
structur€s, neuro[ populations, networks, and single units function with specific rhyhnic
activity depending on the incoming sensory informatioq infomation fiom mnemonic
skuctwes, and signals f:rom visceral organs. Each single neuron provides specific
processing ofinformation it receives and forms a specific pattern ofimpulse firing as
outgoing information. Synchronization ofn€won activity is a natual mechanism ofthe
brain function that uses such controlling processes as motivation, attention and memory
(experience) in order to organize behavior. For example, motivational prccesses are
considered as activating ascending signals that slarchronize the neuron activity ofspecific
brain structures and neuron networks; this activation/slnchronization in hrm activates
specific forms ofbehavior such as sexual, aggressive, ingestive activities.



In normal functioning the degree ofneuronal synchronization is highly controlled. From
expedments that rccord the neuronal activity iI1 different bmin axeas simultaneouslv in
animals, it is known that corelation ofspike activity between neurons (measured bl the
correlation level of synchronization) changes depending on the slage of behavior,
motivation, attention, or activation ofthe memory processes. HowJver, under some
conditions, such as ph)rsical stress, heat shock, or shong emotional stress, the l€vel of
s),ncbronization may become higher, involving nonspecific large populations ofbrain
neurons and tle s)mclronization may become uncontrollable.

Depending on at which frequency the slmchronization rh),thm occurs and how many
neuons are involved, it may produce different physical effects; muscle weakness,
involuntary muscle contractiols, loss ofconsciousness, or intense (tonic) muscle spasms.
The higher level of sl,nchronization takes place in persons affected with epilepsy when
they expedence periodic seizures since they have a pathologic source (e.g., frorn injury to
the brain) of rh',thmic s)'nchronization. Because the neurophysiological rnechanisms of
epileptiform syrchronization are better documented, this incapacititing technology rs
described in terms of €pileptogenesis.

The neurophysiological mechanisms active in epileptogenesis involve changes in
membrare conductances and neuotransmitter alteEtions as they affect neuional
interaction. In the process ofepileptogenesis, either some neurons arc discharging too
easily b€cause ofalterations in membmne conductances or there is a failure oiinhibitory
neurotransmission. The actual discharges have been recognized to result from a neuronal
depolarization shift with electrical syrchrony in cell populations related in pa ro
changes in membrane conductances. The ionic basis and biochemical substiate ofthis
activation have been a.reas ofconsiderable study but still leave many questions
unanswered. What arc the basic cellular properties, present in nomal cells and tissuc. rhli
could contribute to the generation ofabnormal activity? What parts ofthe systems are
low threshold and function as trigger el€ments? 
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One ofthe current hlTrotheses is involved with microcircuitry, particularly local slmapnc
interactions in neocortical and limbic system structures. In the hippocampus, the role of
the trigger element has been long attributed to the CA3 pyramidaliells_a hypothesis
based on thc fact that spontaneous s)mchto[ous burst dischaxge can be established in
CA3 neuons Some studies describe an intrinsically bursting 
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type in the neocoftex
that plays a role similar to that ofCA3 cells in the hippocampus and that ofdeep cells in
the plriform cortex. The intrinsic natue ofthese cells appears to be all important
contnbutor to the establishment of slnchronized bursting in these regions. Another
apparent requirement in such a population is for a certain degree ofsynaptic interaction
anong neurons, such that discharge of even one cell enlists the activity ofits neighbors.
Given the presence ofthese bursting cells and the occurrence ofexcitatory interactions
arnong them in normal tissue, it may actually be the moryhologic substrate for
epileptiform discharges.

Another h,?tothesis has focused paiicularly on the role ofN-methyl_D-aspartate
(NMDA) receptors. Various factors regulate the effcacy ofNMDA receptors: therr
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voltage-dependent blockade by magnesium and modulation by glycine and polyamrnes.
For exarnple, in the low magnesium model, spontaneous slncluonous burst discharge in
hippocampal plramidal cell populations is sensitive to NMDA antagonists. That finding
suggests that it is the opening ofNMDA channels, by relieving the magnesium blockade,
that facilitates epileptiform activity.

Significant attention in the literature is also being given to gamma-amino butFic acid
(GABA) receptors for the potential role in control ofexcitability. Changes in GABA
inhibitory efficacy carr lead to important effects on the excitability ofthe system.
GABAergic inhibitory posFsynaptic potentials (lPSPs) have been shown to be quite
labi1e in response to repetitive activation ofcortical cell populations, as may occur during
epileptiform discharge. Scientists have shown that even a small percentage change in
GABA inhibition can have profound effects on neocodical epilsptogenesis. These
changes in CABAergic inhibition may be the key to ao explanation ofhow repetitive
discharge pattems give dse to ictal discharge. Further, there appears to be a significant
increase in excitatory posts)'naptic potential (EPSP) frequency prior to seizue initiation
an observation that is consistent with loss oflPSP efficacy prior to ictal onset-

The above h)?otheses describe different mechanisms ofepileptogenesis, but it is quite
possible that all ofthese mechanisms take place, and they reflect large variety oft)?cs of
epileptic seizures. The common principle ofthe mechanisms proposed is the change of
membrane propeties (i.e., conductance, permeability etc.) ofcertain neurons which
rcsults in d€polarization and burst discharging. Some factors (e,g., tauma) can affect
th€se specific neurons and initiate synchrcny for neurons that conrol intemal
communication and communication with various muscle s)rstems not associated wlth
vital functions (i.e., head beating, breathing). High strength pulsed cl€ctric fields could
also be such a factor.

Mechanism to Reproduce the Desired Effects

Application ofelectromagnetic pulses is also a conceptual nonlethal technology that uses
electromagn€tic energy to irduce neural s)'nchrony and disruption of voluntary muscle
control. The effectiveness ofthis concept has not been demonstrated. However, from past
work in evaluating the potential for electromagnetic pulse generato$ to aflect humans, it
is estimated that sufficiently shong intemal fields can be generated within the brain to
trigger neurons. Estimates are that 50 to 100 kv/m free field ofvery sharp pulses (- I nS)
are required to produce a cell membranic potential of approximately 2 V; this would
probably b€ suflicient to trigger neuons or make them more susceptible to firing.

The elecfomagnetic pulse concept is one in which a very fast (nanosecond timeframe)
high voltage (approximately 100 kv/m or greater) electomagnetic pulse is repeated at
the alpha brain wave frequency (about l5 Hz). It is known that a similar frequency of
pulsing light can trigger sensitive individuals (those with some degree of light-sensitivity
epilepsy) into a seizure and it is thought that by using a method that could actually trigger
nerve s)'napses directly with an electrical fiel4 essentially 100% ofindividuals would be
susceptible to seizure induction. The photic-induced seizure phenomenon was bome out
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demonstrably on December 16, 1997 on Japanese television rvhen hundreds ofviewers of
a popular cartoon show were treated, inadvertently, to photic seizure induction (fi eure
lU. The photic-induced seizurc is indirect iD that the eye must rcceive and transmit the
impulses which initially activate a portion ofthe blain associated with the optic nerve.
From lhat point the excitabjlity spreads to other porlions of the brain. Wirh the
electromagnetic concept, excitation is directly on the brain, and all regions are excited
concurently. The onset ofsFchony and disruption ofmuscular conk;l is anticiDated to
be nearly instantaneous. Recovery times are expected to be consistent with, or more rapid
than. that which is observed in epileptic seizures.

Time to Onset

No experimental evidence is available for this cortcept. However, light-induced seizures
latency onset in photosensitive epileptics varies from 0.1 to about l0 seconds. Because of
the fact that the electdcal impuls€s triggered by light must spread to other parts oftho
brain, photic-induc€d seizues are expected to have a genemlly slower onset than neunl
sFchrcny induced by high-stength pulsed electric fields.

Duration of Effect

For epileptic individuals, the t]?ical duration ofa petit mal event or a psychomoror evenr
is I minute or 2, possibly longer, while the duration of a grand mal seizure is I to 5
minutes. In a non-epileptic individual who is induced by el€chomagnetic means, the
durations ofthe different events are expected to be roughly the same as the epileptic
i[dividual's events after the extemal excitation is removed.

Tunability

There are many degrees ofepileptic seizue in diseased penons, and it seems reasonable
that electromagnetic stimulation ofneural syrchrony might be tunable with regard to tnc
and degee ofbodily influence, depe[ding on the parameters associated with the chosen
stimulus. Because there are no actual data to build on, these statements must be
considered tentative. It is known that in the study ofphotic-induced seizues, panmeters
can be varied so that the individual under study does not actually undergo a grand mal
seizure. This knowledge giv€s co[fidence that the proposed technology wouid be tunable.

Distribution ofHumatr Sensitivities to Desired Effects

It is anticipated that 100% ofthe population would be susceptible. The mechanism is one
that could act orl many individual neuronal cells concurrently and hence does not depend
on spreading regions ofelectrical activity as in the disease state.

Possible Inlluence otr Subjects(s)

If the technology functions approximately as envisioned, the targeted individual could be
rncapacitated very quickly. Because there have been no reported studies using the
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conditions specified, experimental work is required to chaxacterize onset time. Different
tlpes of technologies could be employed to influence wide areas or single individuals.
Because this technology is considered to be tunable, the influence on subjects could vary
ftom mild disruption ofconcentmtion to muscle spasms and loss ofconsciousness. The
subject(s) would have varying degrees of voluntary control depending on the chosen
degree of incapacitation.

Technological Status of Generator/Aiming Device

An electric field skength ofroughly 100 Kv/m over a time period of 1 nanosecond is
approximately the condition thought to be necessary to produce the desired effect when
provided to an overall repetition rate of 15 Hz. Such a field may be developed using a
radarlike, high-peak-power, pulsed souce or an electromagnetic pulse generator
operated at 15 Hz. These technologies exist today sufficient to evaluate the disabling
concept. Power requirements are not high because the duty factor is so low. Aimrng
devices are curently available, but a high degree ofdirectionality at lorg distances will
require development, It may be necessary to provide bursts ofthese nanosecond pulscs in
order to stimulate the desired effect. As the duty time increases so does the averagc
power requirement for power source, Because there were no open literature reports from
which to make inferences, there is some uncertainty about the power levels required.

Ratrge

The effective range could be hundreds of mete$.

Defeat Capabilities/Limitatiors

Shielding can be provided by conductive barriers like metal or metal screen. There arc a
number ofdrugs that are capable ofinducing convulsive seizures and others, like
phenoba6ital, diphenyllhydantoin, trimethadione, 2-4 dinitrophenol, and acetazohunide,
which are aoticonlulsive. Anticonvulsive drugs are known to be helpful in reducing the
effect ofseizures in epil€ptic patients, but their ability to reduce the effect ofthe proposed
technology is unlinown (possibly no effect) but expected to be less than for photic-
induced seizures.

Incapacitating Effect; Acoustic Energy

The nature ofthe incapacitation coNists of severc prcssure sensations, nystagnus (a
spasmodic, involuntary motion ofthe eyes), and nausea caused by high intensities of
9140-155 dB). Nlstagmus occrus when convection curlents axe produced (cupula
movement) in the lateral ear canal. This cupula movement causes the eyes to move
involuntarily; hence, the extemal world is interpreted as moving. The subject',sees', his
surroundings tuming rcund him and at the saine time experiences a sensation of tuming.
Persons exposed to these levels of sound experience nausea.

Biological TargevNormal Functiols/Disease State
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The two lateml semicircular canals, one located in each inner ear. alert a peNon to the
fact that his upight head is experiencing angular acceleration. Within th; ampulla ofthe
canal are several so called hair cells. The cilia of these cells prolrude into the lumen of
the ampulla where they {rre encased in a mass ofjelly-like material (the cupula) which is
attached to the opposite wall ofthe canal. As the head accelerates, the cilia arc bent by an
inertial force ofthe cupula and the viscous liquid in the canal lumen. The bending ofihe
cilia excites hair cells which in tum excite afferent neurons; tlese then alert the brain that
a change ofposition ofthe head has occurred. Similar events occur when the head stops
moving. The result ofa strong hair cell stimulus to the bmin is a rapid eye movement,
call nystagmus, a feeling ofdizziness and disorientation, and a Dossibilitv ofnausea and
vomltmg.

Normal hearing is in the range between the frequencies of20,000 to 16,000 Hz with the
optimal sensitivity for most people between the ftequencies of500 to 6000 Hz.

Mechanism to Produce the Desired Effects

Because the end organs for acoustic and vestibular perception are so closely related,
intense acoustic stimulation can result in vestibular effects. The h]?othesis is that the
sound ofnormal intensity produces oscillations ofthe endolymph and perilynpn,
compensated for by oscillations ofthe round window. High intensity sound produces
eddy cunents, which are localized rotational fluid displacements. High intensity sound
can also produce nonlinear displacement ofthe stapes, causing a volume displacement,
the result ofwhich can be a fluid void in thc laby.inth. To fill the void, fluid may be
displaced along the endollmphatic duct and,/or block capiltary pathways, which, in tum,
could stimulate vestibular receptors. Stimulation ofthe vestibular receptors may lead to
nausea and vomiting if the sound pressure level is high enough. Conclude that both tj(l(ly
currents and volume displacement serve to stimulate vestibular receptors in humans,
when exposed to high lev€ls ofnoise.

One study found nystagmum in guinea pigs €xposed to high levels ofinfrasound via
stimulation ofthe vestibular recepto$. Howev€r, the same lab was unable to produce
nystagmus in human subjects at 5- and 10-second exposures to a pure tone at 135 dB,
broadband engine noise, or a I 00 Hz tone at I 20 dB, pulsed three times/s or 2 minutes.
The sarne research was unable to elicit nystagmus at levels up to 155 dB, and also equally
unable to produce nystagmus using infrasound levels of I l2-150 dB in guinea prgs,
monkeys, and humars. However, research with audible components in the sound
spectrum with guinea pigs and monkeys produced nystagmus. Other researchers report
other vestibular effects in addition to nystagmus at the following thresholds: 125 dB fiom
200-500 Hz,l40 dB at 1000 Hz, and 155 dB at 200 Hz. Decremerts in vestibula.r
tunction occur consistently for broadband noise levels of 140 dB (with hearins
prolectlon).

Human subjects listened to very high levels of low-frequency noise and infrasound in the
protected or unprctected modes. Two-minute duration as high as 140 to 155 dB produced
a mnge of effects from mild discomfort to severe pressure sensations, nausea, gaggrng,
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and giddiness. Effects also included bluned vision and visual field distoiions in some
exposure conditions. The natwe and degree ofall effects was dependent on both sound
level and liequency with the most severe effects occurring in the audible fiequency range
(as opposed to infrasound), at levels above about 145 dB. The investigators found no
temporary threshold shift (TTS) among their subjects, and the use of hearing prctecton
greatly alleviated the adverse effects.

Since the early days ofjet-engine testing and maintenance, a[ecdotal evidence has
appeared linking exposue to intense noise, with such complaints as dizziness, vertigo,
nausea, and vomiting. As a result ofsiren noise at 140 dB, subjects consistently reported
a feeling ofbeing pushed sideways, usually away ftom the exposed ear, and one subject
reported difflculty standing on one foot.

These effects were not as dramatic as from th€ jeFengine Oroadband) noise at 140 dB.
This research concludes that the threshold of labyrinthine dysfunction is about 135 to 140
dB and that these effects occur during, but not after, exposurc.

Time to Otrset

No times to onset ofnausea or n)stagmus werc identified in the literature but is presumcd
to be relatively immediate based on effects to the labyrinth system occwring during, but
not after, exposure to sound pressure levels of 135 to 140 dB.

Duration of Effect

The incapacitation la6ts only as lotlg as the incapacitating sound is present.

Tunability

Based on the data presented above, it is unclear whether the degree ofnausea or
nystagmus is tunable, but similar symptoms caused by other stimuli a.re variable in
degre9.

Distribution ofHuman Sensitivitles to Desir€d Effects

It is most probable that all individuals will be susceptible to this stimulus with the
exception ofthose with a disease or defect (i.e., deafmutes) ofsome part or parts of the
vestibular system. Data showed no consistent decrease in vestibulo-ocular reflects with
inoeased age.

Recovery/S afety

Normal subjects are likely to recover immediately and experience no or unmeasurable
changes in hearing unless well known liequency-intensity-time factors are exceeded.
This is based on studies which found no temporary threshold shift in hearing of subjects
tested at low frequency. Occupational safety personnel generally recognize that 1 I 5
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dB(A) is to be avoided and that 70 dB(A) is assumed safe. Is believed that the noise
energy with predominating frequencies above 500 Hz have a greater potential for hearing
loss than noise energy at lower frequencies. Occupational standards for noise state that a
person may be exposed continuously for 8 hours to 90 dB(A) or 1 5 minutes to I 1 5
dB(A).

Possible Influence on Subject(s)

Induction ofnystagmus and nausea will have variable effects on individuals. Effects may
be sufficiently incapacitation to allow offensive advantage; the perception of sickness
may make a subject susceptible to peFuasion. It would be dilncult to target single
individuals at the present level of sound directing technology. This technology may be
better suit€d for goups ofpeople.

Techtrological Status of Generator/Aimltrg Device

Sound generating technology is well developed but not highly portable. Aiming dcvices
are poorly developed.

Rrnge

Under normal circumstanc€s the sound pressule level decreases 6 dB(A) when the
distance from the source is doubled. For example ifthe sormd is 100 dB(A) at 100 It, at
200 ft the sound would be 94 dB(A). At very high sound levels, certain conditions may
lead to nonlinear effects in propagation and greatly increase range accuracy.

Defeat Capabiliti€s/Limitrtions

Negative effects ofaudible sound are greatly decreased ifhearing prctection is wom.
High frequency sound is more easily blocked than low frequency sou[d due to
wav€length eff€cts.

Lrser-hduced Biological Effects

Their are three basic damage mechanisms associated with exposure to laser radiation:
chemical, thermal, ard mechanical or acoustic-mechanical.

The laser-induced, chemical alteratio$ in irradiated tissue are referred to as
photochemical damage. The likelihood of laser radiation in the blue-light portion of the
electromagngtic spectrum (.380 to .550 microns) inducing photochemical reactions
progressiv€ly d€creases with increasing wavelength. Photochemical effects are not
observed upon exposure to ndiation with wavelengths exceeding .550 to .650 micfons
because the kinetic energy associated with these photons is insufficient to initiate a
photochemical change.
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On the other hand, the thermal effect is a primaxy mechanism for laser-induced mJ ury.
The extent of the injuries induced depends upon the wavelength and energy ofthe
incident mdiation, duration of exposure, and the natule ofthe exposed tissue and its
absorption characteristics. Generally, this mechanism predominites in the visible and the
near-infrared (.760 to 1.4 microns) portions ofthe electromagnetic spectrum and for
almost all CW and pulsed exposures between 0.1 milliseconds and I to 5 seconds.

The third injury mechanism associated with exposure to laser radiation is the mechanical
or acoustical-mechanical effect. The radiant energy is absorbed into the tissue and, as a
result ofrapid thermal expansion following a short (l nanosecond to 0.1 millisecond)
laser radiation pulse, a pressure wave is generated that may result in explosive tissue
injury.

Generally, all three mechanisms operate concunently in an iradiated animal. Thermar
effects currently predominate for continuous wave (CW) lasers, while mechanical effects
are ofincreased sigrificance for pulsed-mode lasers. With even higher power, one must
also consider nonlinear phenomena such as multiphoton absorption and electromagnetic
field effects.

The organs most susceptible to extemal laser radiation are the skin and eyes. The severity
ofinjury is affected by the nature of the target, the energy density delivered to the mrger,
the fiequency and power ofthe laser, atmospheric attenuation ofthe beam, and the use of
filtering or ampliflng optics by the target, etc.

The primary effect on the skin is thermal darnage (bums). The severity varies ftom slight
er],'thema or reddening to severe blistering or charring, depending on such factors as total
energy deposition, skin pigmentation, and the tissue,s ability to dissipate heat.

The eye is particularly susceptible to intense pulse oflaser radiation because ofits unique
sensitivity to light. The focusing effect is similar to that ofa magnifying lens, which
focuses tbe energy on a particular spot. Since the comea and lens ofthe eye amplify the
intensity ofthe light incident upon the retina, the retina is extremely sensitive to visible
and near-inftared light, and damage to the retina may result in temporary or permanent
loss ofvisual acuity. Laser eye injuries vary according to incident power, spot size, beam
angle, temporal mode (CW or pulsed), and pulse repetition frequency. Reported effects
include comeal lesions, bums, cataracts, and retinal lesions.

Some high-power lasers can cause antipersonnel effects by the deposition of themal
energy. These lasers must operate at a wavelength that is readily absorbed by the skin or
the comea. These generally include the far- and mid-IR regioru (10 to 12 microns and 3
to 5 microns) as well as the ultraviolet region (<0.4 microns). However. ultraviolet
wavelengths generally do not propagate well in the atmosphere, so the primary threat
wavelengths to be considered are between 3 and l2 microns. Although relatively modest
amounts of far-IR laser power are required to produce superficial bums on the skin at
short ranges, and efforts to design rheostatically lethal laser weapons are on going.
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Nonlethal blinding laser weapons generally use collimated beams with very low beam
divergence, and the energy contained in the beam diminishes relatively slowly over great
distances. knagilg systems such as eyes and EO vision systems have focusing optics that
bring the incident plane wave of light to focus at the sensor plane. This results in a high
optical gain (geater than 100,000 for eyes), which makes the associated sensor
luLoerable to relatively low fluences oflaser energy.

The effects of lasels on eyes are threefold:

. Dazzling or induced g1are.

. Flashblinding or loss ofnight adaptation.

. Pemanent or semipermanent blinding.

The severity oflaser eye injuries varies according to the incident power, spot size, beam
angle, pupil diameter (ambient light conditions), temporal mode (CW or pulsed), an<r
PRF ofthe laser. Reported effects include comeal bums, catamcts (a pemanent
cloudiness ofthe lens), and retinal bums and perfoEtions. fow-energy laser weapons arc
capable ofcausing the latter.

Exposue to relatively low laser energies can produce temporary changes in the ability to
see without producing permanent injury. Exposue to laser light can produce an effect
call€d glare or dazzle, which is similar to the temporary loss ofvision experience whco
viewing the headlights ofan oncoming car. The visual effects last only as long as the
light is present in the lield ofview (FOV). At slightly higher energy exposures, the sam€
laser radiation can saturate or flashblind the photoreceptor cells, resulting in after rmages
that fade witi time after exposue. Only visible radiation will induce veiling glare or aftcr
images; near-IR radiation will not produce these effects even though the radiant encrgy
reaches the photor€ceptor cells. Flashblindness and dazzle, while not permanent in,urrus,
can cause discomfort and temporary loss ofvision. Some studies have shown thar uazzle
and flashblindness can seriously impact mission performance, especially in highly visual
tasks such as piloting an aircraft or aiming.

Blinding is the permanent or semipermarent loss ofvisual acuity. The effect can lasr
fiom several hou's onward and generally is evidenced by a da* spot in the field of
vision. This spot is called a scotoma. The impact ofthe scotoma on visual acuity will
vary with the size and position ofthe injury. Human vision is greatly affected when the
laser damage is to the central vision area ofthe retina called the fovea. Nonfoveal laser
damage may be less severe or even go unnoticed because it affects only the peripheral
vision. The most serious retinal injuries occur when the incident light is so intense that a
perforation in the retina is formed, resulting in a hemonhage into either the subretinal
layer or, in the most severe cases, the vitreous humor ofthe eve. Less severe exDusurcs
result in lesions on the retila.

Foot ote:
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ABSTRACT

            The substantiation for microwave voice transmission development, which can be isolated to an individual, prompts
review of the correlation between microwave bioeffects and schizophrenia.  These correlations are extensive.  Studies of both
conditions report short-term and spatial memory deficit, time estimation changes, deficits in sequencing, coordination deficit,
numerous  electrophysiologic  changes,  startle  decrease,  neurotransmitter  changes,  hormone  alterations,  immune  alterations,
mitochondria deficits, lipid phosphorylation decrease, lipid peroxidation, deleterious histologic change in disease reduced brain
areas, activation of hallucination involved brain areas, and ocular disease.   Schizophrenia findings correlate with microwave
bioeffects so extensively as to indicate a congruence, and appear to implicate a microwave involvement with enough patients to
be remarkable in study results.   The development of methods to exclude microwave means in psychosis is imperative, and
research is proposed.

INTRODUCTION
           

Remote microwave induced sound [1] [2] [3] and internal voice technology has long been discovered, [4] developed, [5]
[6]

 detailed in patents, [7] [8] [9] [10]
 with weapons applications described. [11] [12] [13] [14]  That such technology can be applied

remotely and coupled to target tracking technology [15] has implications for patients who, by virtue of voice transmission

complaint and other symptoms, are diagnosed with various mental disorders. [16]  Auditory hallucination is most prevalent in

schizophrenia, which features in 60% of cases. [17] [18]  A frequent patient understanding of the origin of voices is by remote

transmission, though the very concept is considered delusional, [19] and often the diagnosis is psychosis of varying severity

depending on functional ability, [20] without any investigation of described internal voice capabilities.
The substantiation of microwave voice transmission development suggests examination of any microwave bioeffect

correlation with schizophrenia findings.  The hypothesis tested was that perhaps some discrepant schizophrenia study results
could differentiate patients subjected to technological assault.   Unfortunately,  little  differentiation was evident,  because the
correlations appear too extensive, as presented in overview Table I.  Unless otherwise noted, the microwave exposure effects

examined are at low intensity, and are expressed in text parenthesis in terms of existing exposure standards. [21] [b]  Since most
of  the  observed  correlations  are  close  to  microwave  exposure  standards,  the  possibility  of  an  environmental  microwave
association with schizophrenia is considered.

Cognitive Function

Schizophrenics are particularly impaired in memory. [22], [23]
 Pulsed radar exposed Latvian children are deficient in

short term memory compared to unexposed children. [24]   Rats exposed to microwaves during gestation exhibit conditioned

avoidance  acquisition  deficit  as  adults  (at  1.61  X US occup.  std.).  [25]   Adult  rat  microwave  exposure  yields  avoidance

conditioning deficits  (at  31% of  US occup.  std.  & 1.75 X ICNIRP [c]  pop.  std.),[26] [27]  and there  is  some mention of

‘retrograde amnesia’ with such conditioning (at 63% of US pop. std.). [28] [29]  Schizophrenic ‘working memory’ is considered

central to many schizophrenic symptoms. [30]  Schizophrenia deficits are in multiple areas of working memory, and the disorder

exhibits deficits specifically in spatial working memory. [31] [32] [33] [34]  Rat  spatial  ‘working memory’ on microwave

exposure is deficient for performance in a water maze, (1.2 X US pop. std.) [35] [36] and in the 12 arm radial maze (60% of US

pop. std.), [37] [38]
 but apparently not when distal cues are present for radial mazes, [39] [40] which are preferred in rodents.

[41] [42]

Schizophrenia time estimation is altered with overestimation of short time intervals. [43] [44] [45] [46]  Microwave
exposed rats, when trained on inter-response time reinforcements reflect the same direction of deficit by increased total lever

presses (at 31% of US occup. std. & 1.75 X ICNIRP pop. std.), 25 26 shorter inter-response times (62% of US occup. std.), [47]

which are even greater for pulsed microwaves (1.1 X US occup. std.). [48]  A rat time estimation task on microwave pulsation
indicated  change  in  discriminating  stimulus  duration,  increased  time  to  complete  tasks,  and  increased  the  amount  of

non-response (at 90% of ICNIRP pop. std.). [49]  The authors suggest an effect on the animal’s internal clock.

Schizophrenia patients exhibit deficits in memory for temporal order. [50] [51] [52] [53]  Microwave exposed rats with

simple response sequence conditioning (½ to 1.6 X US occup. std.) [54] [55] [56] [57] [58]  exhibit  analogous sequencing
deficits.  In humans, the order threshold of discriminating the ear of first tone presentation as succeeded by a tone separated by



decreasing intervals to the other ear, increases after 50 minutes cell phone exposure, while the threshold decreases with no

exposure rest. [59]

The hippocampus has general importance to memory, [60] while sub serving spatial, temporal, and sequence memory.
[61]  In rodents the hippocampus is one of the most responsive brain regions to microwave exposure (at US pop. std. to ½ US

occup. std.), [62] [63] and microwave induced histologic damage is observed (at ¼ ICNIRP pop. std. to 1.8 X US occup. std.).
[64] [65] [66]  Some schizophrenics have anti-hippocampal antibodies, [67] and



Table I

SCHIZOPHRENIA SIGN/SYMPTOM CORRELATION WITH MICROWAVE BIOEFFECTS

Cognitive/Physiologic
Parameter

Schizophrenia Sign/Symptom Microwave Bioeffect

Cognitive Function

      Memory Deficit Deficits in Memory and
Working Memory

Child Short Term Memory
Deficit, Rat Conditioned
Avoidance and Spatial
Memory Deficits

      Time Estimation Overestimation of Short
Intervals

Rat Shortened Inter-Response
Times and Increased
Responses in Time Estimation
Tasks

      Temporal Order Temporal Order Memory
Deficits

Human Decrease in Temporal
Order Discrimination, Rat
Response Sequencing Deficits

Startle Response Decreased in Some Patients Decreased in Animals

Coordination/Balance Decreased Coordination and
Balance

Decreased Child Coordination,
Rat Decrease in Coordination
and/or Balance

Electrophysiology

Contingent Negative Variation Decreased in Patients Decreased on Human Cell
Phone Exposure

Event Related Auditory
Response

Decreased in Patients Decreased in Animals,
Component Decrease in
Human Cell Phone Exposure

EEG Delta Waves Increased in Patients Increased in Humans and
Animals

EEG Beta Waves Increased in Patients Increased in Humans and Rats

TABLE I, continued

SCHIZOPHRENIA SIGN/SYMPTOM CORRELATION WITH MICROWAVE BIOEFFECTS

Physiologic Parameter Schizophrenia Sign/Symptom Microwave Bioeffect

Neurotransmitters



      Dopamine Indicated Decreased in
Negative Symptom
Schizophrenia

Indicated Decreased Based on
Extensive Evidence

     Serotonin Indicated Decreased in
Patients Based on Numerous
Studies

Found Decreased in Rats

    γ-Aminobutyric Acid Decreased Uptake & Release
in Schizophrenia
Synaptosomes

Decreased Receptor Specific
Binding

    Acetylcholine α 7-nicotinic Receptor
Decrease in Some Brain Areas
Consistent with Acetylcholine
Decrease

Decreased Rat Acetylcholine
Release, and Precursor Uptake
in Same Brain Areas

Hormones

     Corticosteroids ACTH, Cortisol, and
Corticosterone Reported
Increased

Adrenal Depletion with
ACTH, Cortisol, and
Corticosterone Increase
Reported

     Melatonin Decrease Reported in Some
Patients

Decreased on Human Cell
Phone and EMF Exposure

Mitochondria Decreased Number in
Schizophrenia Brain

Deleterious Changes with
Decreased ATP, Creatine
Phosphate, and Marker
Enzymes

Immunology

     Autoimmunity Suggested from Autoantibody
Levels and Autoimmune
Disease Incidence

Reported Induced and
Stimulated

     Tumor Necrosis Factor Reported Increased Numerous Reports of Increase
in Animals

     B Lymphocytes Balance of Evidence Shows
Increase in Some Patients

Increased in Mouse Spleen
with Genetic Control

Table I, continued.

SCHIZOPHRENIA SIGN/SYMPTOM CORRELATION WITH MICROWAVE BIOEFFECTS

Physiologic Parameter Schizophrenia Sign/Symptom Microwave Bioeffect

Lipids

      Phosphorylation Decreased on Magnetic
Resonance Spectroscopy

Decreased P32 Lipid
Incorporation

      Peroxidation Increase in Patients Increased in vitro and in Rats

Blood-Brain Barrier Suggested Impaired in
Patients

Reported Decreased in
Numerous Studies

Anatomy & Histology

     Hippocampus Hippocampal-amagdala
Complex Volume Reduced
in Most Studies

Degenerative Hippocampus
Histology Reported



     Thalamus Volume Reduction Observed
in Many Studies

Degenerative Histology
Reported

     Cerebellum Changes Observed in Many
Studies

Degenerative Histology
Reported

     Cortex Volume Reductions Observed
in Frontal and Parietal Cortex
by Many Studies

Several Reports of
Degenerative Unspecified
Cortex Histology

Metabolic Activation Hallucination Activates
Temporal Lobe, and Thalamus
with Collicular Activation
Found in Some Studies

Animal Activation of
Temporal Lobe, Thalamus,
and Inferior Colliculus on
Hearing Effect Pulsed
Microwaves

Ocular Disease

     Cataract Subcapsular Cataract
Reported Without Association
to Medication

Known Cause of Subcapsular
Cataract

      Retinopathy Associated with Widely
Prescribed Anti-Psychotics

Associated with Occupational
Exposure and Experimentally
Produced

Voice Transmission Hallucination Most Common
Symptom

Voice Transmission Affirmed



the same hippocampus CA1 region that is volume decreased in schizophrenia, [68] on microwave exposure shows altered

neuronal activity in vitro slices from rats, [69] as well as decreased acetylcholine release in vivo rats (1/2 US occup. std.). [70]

Mouse hippocampus mitochondrial activity is indicated decreased on microwave exposure (1/4 US pop. std.).[71]  Although not
actually affecting performance,  cell  phones are reported to affect  a magnetoencephalographic (MEG) component of verbal

memory encoding, suggesting interference. [72]  Multiple human case reports of memory difficulty, with other neurasthenic

complaints exist on excess microwave exposure. [73] [74] [75]  Microwave exposed rats with avoidance conditioning, exhibit

changes in emotion and integrative function [76] from which parallels  to schizophrenia can be drawn.   Accidental  and/or

occupational 1-10 GHz excess radar exposure exhibits frontal lobe neuropsychiatric symptoms. [77]

Startle Response

Some schizophrenics have little or no startle response. [78]  Microwave exposed rats exhibit decreased startle under both

continuous wave [79] and pulsed [80] [81]
 conditions (1.2 X US occup. std.) with the latter decreasing startle in mice. [82]  

Pre-natal  rat  exposure  decreases  startle  in  females  (1.2  X  US  occup.  std.).  [83]   Some  schizophrenics  are  hypo-  or

non-responders to orienting responses [84] and normally evoked electrodermal activity. [85]  Microwave occupational exposure

inhibits galvanic skin response. [86]  Rats also fight less on microwave exposure  (6% & 23% of US pop. std.), [87] [88] will

avoid hearing effect pulsed microwaves, [89] and mice decrease exposure by their orientation in a field. [90]

Coordination, Balance, and Exercise Tolerance

            Schizophrenics have decreased ability in coordination tasks, and more instability in balance. [91] [92] [93] [94]  Latvian
children exposed to pulsed radar have less motor competence than unexposed children. 24  Microwave exposed rats  show

degradation of motor coordination and/or balance (at 21% of US pop. std.). [95]

High peak power pulsed microwave 25 minute exposures decreased rat treadmill running by about one-third. [96]  A
German abstract states schizophrenics could only achieve one-third of the aerobic-anaerobic threshold for untrained controls.
[97]  Schizophrenics have shown abnormal thermoregulation on exercise with greater increases in core temperature. [98] [99]

Electrophysiology

            An electrophysiologic indicator of ‘working memory’, contingent negative variation (CNV) [100] is  decreased in

schizophrenia,  [101] [102] [103]
 which is  reported to  correlate  to  ratings  for  negative symptoms of  affective flattening and

avolition-apathy. [104]  Cell phone radiation also decreases human CNV. [105] [106]  The test involves a warning stimulus and
an imperative stimulus with the intervening evoked waveform representative of sensory and motor adjustment prior to expected
action.

           Electrophysiologic auditory event related P300 and antecedents are reduced in some schizophrenics, [107] [108]
 with

increased  latency  indicated.  [109] [110]    Decreased  auditory  event  response  is  observed  during  hallucination  in

magnetoencephalographic  (MEG)  [111]  and  functional  magnetic  resonance  imaging  [112]  studies,  which  resembles  the

interfering sound response. [113]  Like hallucination or outside sound, microwave hearing exposure decreases cortical auditory

evoked  potential  amplitudes  with  increased  latency  in  rats,  rabbits,  (less  than  US  occup.  std.) [114]  and  cats.  [115]   

Schizophrenia auditory P300 reduction is related to deleterious signs and poor prognosis. [116]  The human N100 amplitude is

decreased on GSM cell  phone exposure,  [117] [118] which is  also decreased in schizophrenia [119] [120] [121]  with  the

reduction correlating to withdrawal-retardation scores, [122] and paranoid diagnosis. [123]

Hearing effect pulsed microwaves evoke brain responses similar to auditory stimuli. [124]  [125]  [126]
Radio frequency

exposure increases human hearing threshold for auditory tones. [127]  Sound also decreases the brain stem microwave hearing

response. [128]

Auditory  brain  stem  responses  (ABR)  in  schizophrenics  having  hallucination,  [129] [130] [131]  never  medicated

hospitalization, [132] marked personality deterioration, [133] and negative symptoms [134] involve abnormalities of increased

peak latency and missing peaks.  Since microwave hearing produces an ABR, [135] [136] interference is expected, which would

complicate ABR topographic appearance.  Increased ABR latency is reported from a cell phone study, [137] though this is not

replicated by all cell phone studies. [138] [139]

Soviet and American microwave exposure of humans report EEG increases in delta or “slow” waves, abnormal to adult
alertness in quantity.   Acute human exposure to continuous or pulsed microwaves,  exhibit  increased electroencephalogram

(EEG) delta waves (less than US pop. std.). [140]  Soviet and East European microwave occupational exposure review observes

increased EEG delta waves. [141]  Cell phones also increase human delta waves in adults [142] and children. [143]     
Rabbit and rat microwave irradiation yield delta waves as well.   Daily 3 hour rabbit exposures produces delta wave

increases at 1 month to pulsed microwaves and at 2 months to continuous wave exposure (1/2 US occup. std.). [144]  Daily 7



hours of microwave exposure produced delta waves after 10-15 days in rabbits at 1/3rd the US population exposure standard, but

took 1 month for delta wave increase at 1/30th this standard. [145]  Rat microwave irradiation induces delta waves in the left

hemisphere by continuous wave, but in the right hemisphere when modulated. [146]  Delta waves are also produced by extra

low frequency radiation in rabbits [147] or magnetic fields in humans. [148]  

            Microwave delta wave increases correspond to delta wave increases widely noted in untreated, [149] [150] [151] [152] [153]

[154] [155] [156] [157] [158] [159] [160] [161] and medicated [162] [163] [164] [165] [166] [167] [168] [169]
 schizophrenia EEGs. [170]

Delta waves particularly correspond to psychotic episodes, [171] [172]
 and occur immediately prior to auditory hallucination.

[173]   Higher delta power correlates with negative schizophrenia symptoms, [174] [175] and ‘psychomotor poverty’, [176]

[177] while higher left temporal delta wave dipole density correlates to ratings for hallucination and paranoia. [178]

Intermittent  long-term occupational  exposure  to  microwaves  increases  EEG beta  frequencies.  [179]   A  therapeutic
microwave instrument immediately increased beta wave power in humans, and cell phones increase these frequencies after a 15

minute  delay.  142   Cell  phones  also  increase  human beta  waves  during  tasks.  [180]   Microwave  exposure  increases  beta

frequencies in the rat (at ½ pop. std. to 1.2 X occup. std.). [181] [182] [183]

Though  some  anti-psychotic  drugs  decrease  beta  frequencies,  schizophrenia  EEG  studies  exhibit  increased  beta

frequencies. 150 151 152 154 155 156 160 161 162 167 175 [184] [185] [186] [187] [188] [189] [190]  MEG frequencies in the beta

band are observed on auditory hallucination. [191]  Treatment-resistant patients have greater increases in beta frequencies above

18 Hz, [192] [193] with dipole location sources of beta frequencies varying on auditory stimulation according to symptom

severity. [194]  Greater increase in beta frequencies is associated with decreased mismatch negativity amplitudes, [195] and
‘psychomotor  poverty’.  174  176  177   The  sources  of  increased  schizophrenia  beta  frequencies  are  also  more  anterior  and

superficial than controls. [196] [197]  Superficial tissue absorbs more microwave energy than deep tissues. [198]

Electromagnetic field EEG entrainment occurs especially within physiologic brain frequencies (1-40 Hz.), either with a
so modulated carrier wave or at these extra low frequencies.  Microwave EEG entrainment (or change to exposure frequency) is

demonstrated in cats, [199] and rats. [200]  Lower frequency radiation or magnetic EEG entrainment is observed in rabbits,
[201] monkeys, [202] and humans. [203]  In addition to the capacity of entrainment to produce delta or beta waves, the effect

forms a basis for schizophrenic thought interference complaints, and is of non-lethal weapon concern. [204]

Neurotransmitters
Both schizophrenia and microwave exposure involve brain dopamine alterations.  Many have long attributed positive

schizophrenic symptoms to dopamine increases based on differential drug effects. [205]  However, findings in schizophrenics

with negative symptoms for dopamine metabolites, dopamine receptors, and drug studies indicate decreased dopamine. [206]

Based  on  behavioral  changes,  drug  study  results,  and  enzyme  alterations,  microwave  exposure  also  indicates  decreased

dopamine. [207] [208] [209]

Other neurotransmitter alterations correspond in both microwave bioeffects and schizophrenia.  Brain postmortem tissue

analysis, cerebrospinal fluid, and drug studies find decreased schizophrenia serotonin. [210]  Although rat serotonin metabolite

ratios indicate increased serotonin turnover rates on acute microwave exposure (3.1 X US pop. std.), [211] brain serotonin
decrease occurs on prolonged exposure (near US occup. std.). 126 Rat microwave exposure from birth to 15 days decreased

serotonin in adults (near ½ US occup. std.). [212]

Cortical synaptosome γ-aminobutyric acid (GABA) uptake and release is reported decreased in schizophrenics, who

have decreased GABA neurons, [213] and synthetic enzymes. [214]   GABA receptor binding (by 3H-muscimol) decreases in

rat neocortex on microwave irradiation (2.6 X US occup. std.). [215]  Immunohistochemistry also indicates decreases in rat

cellular GABA content in Purkinje cells of the cerebellum (10 X ICNIRP occup. std.). [216]

There is evidence for a cholinergic decrease in Lewy Body Syndrome, which is a psychosis that can have schizophrenia

diagnosis, [217] and there is consistent evidence for a decrease in the α 7-nicotinic acetylcholine receptor in schizophrenia

hippocampal and frontal areas,  [218] which indicates decreased acetylcholine levels.  [219]  Acetylcholine  release  is  found
decreased on in vivo rat microwave exposure for the hippocampus (1/2 US occup. std.). 70  Acute rat microwave exposure also
decreases  sodium dependent  choline  uptake,  the  rate  limiting  step  in  acetylcholine  synthesis,  especially  in  frontal  cortex
followed by the striatum on either pulsed or continuous wave, but only pulsation decreased hippocampal choline uptake (60 %

of US pop. std.). 37 [220] [221]
  The hippocampus and striatum are limbic structures-- a brain system prominent in schizophrenia

pathogenesis, which is implicated in microwave bioeffects, [222] and rats differently responsive to the vocalizations of other

shocked rats, differ in behavior and neurotransmitter levels on very low microwave exposure (1/2 % of US pop. std.). [223]

Hormones

Corticotrophin is indicated to mediate microwave stress, [224] [225]
 and microwaves influence adrenal steroids.  Satellite

station operator microwave exposures produce a stress reaction of urinary increases in 11-oxycorticosteroids and stress hormone

diurnal pattern shift (1/10th of US pop. std.). [226]  Cell phone exposure transiently increases blood cortisol levels. [227]  Rat



microwave exposure yields adrenal activation resulting in adrenal medulla epinephrine and corticosteroid depletion (1.8 X US

occup.  std.).  [228]   Female  rat  microwave  exposure  increased  blood  corticosterone  and  ACTH,  with  decreased  estradiol

independent of pregnancy (1.2 X US pop. std. to 1.2 X US occup. std.).  [229] [230] [231]
  Schizophrenic patients have increased

cortisol [232] with less dexamethasone cortisol suppression than controls, [233] [234]
 and corticosterone increase is reported.

[235]   Schizophrenics  have  such  hypothalamic-pituitary-adrenal  axis  over  activity  with  ACTH increase  as  to  feature  the

metabolic syndrome. [236]  Patient cortisol lacks sleep inhibition, and correlates with paranoia and hallucination.

Decreased melatonin is consistently reported in schizophrenia, [237] [238] [239] [240] [241] with such a finding in

paranoid patients. [242] [243]  Electromagnetic fields diminish melatonin in animals. 207 [244]  Human melatonin decrease is

both at lower frequency exposure, [245] [246] [247] [248]
 and on cell phone use. [249]  The pineal gland synthesizes melatonin

from serotonin, [250] also decreased as above.  Abnormal EEG and decreased melatonin are associated with pineal calcification,
[251] which has lower incidence in undeveloped societies [252] who also show better schizophrenic prognosis. [253]

Mitochondria Changes
            Mitochondria are altered in both schizophrenia and microwave exposure.  Mitochondria deformation, size reduction, and

decrease in number from 20-33% in schizophrenia brain are observed.  [254]  Cytochrome c  oxidase,  of  the  mitochondria

oxidative phosphorylation system, is reduced from 30-63% in the schizophrenic brain. [255]  Schizophrenic mitochondria gene

expression is decreased in five pathways. [256]  Acute microwave exposure evidences mitochondria matrix density decrease,

and cristae degeneration in vitro for liver cells (1.2 X US occup. std.), [257] with pulsation experiments inducing normal cristae

pattern  loss,  lamellar  body  formation,  and  mitochondrial  membrane  breaks  in  neuroblastoma  cells.  [258]   Adenosine
triphosphate (ATP) and creatine phosphate (CP) levels depend on oxidative phosphorylation, which requires electron transport
components of mitochondria cristae.  Very brief (5 min) whole body microwave exposure significantly decreased rat brain ATP

and CP levels (2.5 X occup. std.). [259] [260]
  Mitochondrial marker enzymes of succinate dehydrogenase and monoamine

oxidase are decreased in mouse hippocampus and hypothalamus on 3 hour microwave exposure (1/4 of US pop. std.). 71

Immune Alterations
            Elevated schizophrenia autoimmune activity is indicated by several immune alterations, including abnormally high

autoantibodies against brain and somatic antigens.[261] [262]
   Increases of anti-brain antibodies and reaction to brain antigens is

also reported with microwave exposure. [263]  Higher autoimmune disease prevalence in schizophrenic patients is reported.
[264] [265]

   Foreign abstracts indicate microwaves cause more general autoimmune stimulation. [266] [267] [268]

           Cytokine  interleukin-6  (IL-6)  increase  features  in  autoimmune  disease.  262  Ten  reports  of  IL-6  increase  for
schizophrenia are versus six normal reports, while four IL-1β increase reports for the disease are versus six normal reports.
[269]  Electromagnetic  field  exposure of  human monocytes,  the most  important  producer  of  these cytokines,  dramatically

increased IL-6 and IL-1β production. [270]   

            High Tumor Necrosis Factor (TNF) levels are reported in schizophrenia. 261  Very low intensity microwave whole body

exposure increases TNF production in peritoneal macrophages and spleen T cells (2 X 10-4 of US pop. std.). [271] [272]  TNF

increase on microwave exposure has several other reports. [273] [274] [275]

            The balance of evidence shows B lymphocyte increase in schizophrenia (5 reports of increase versus 3 of normal levels).
269 Whole body microwave exposure increases the proportion of mouse spleen B lymphocytes (4.9 X US occup. std.).[276]
[277]

  This increase is not caused by proliferation, but from stimulation of already existing precursor B cell maturation, [278] and

is  under  genetic  control,  [279] [280]
 with apparent  humoral  mediation.  [281]  Microwaves  also  induce  human lymphocyte

lymphoblastoid transformation in vitro. [282]

Lipid Phosphorylation and Peroxidation
Schizophrenic  brain  magnetic  resonance  spectroscopy  shows  decreased  phosphomonoesters,  and  increased

phosphodiesters. [283]  This represents reduced lipid membrane building blocks, and increased lipid degradation products. 283

Microwave exposed rabbits decrease P32 incorporation into brain lipids (1.8 X US pop. std.). [284]

            Lipid peroxidation is found increased in schizophrenia, [285] [286] accompanied by alteration in antioxidant enzymes

with superoxide dismutase (SOD) consistently found elevated.   [287]  Parameters of antioxidant status in schizophrenia are

associated with positive, [288] negative, [289] or severe symptoms [290] and there is report of improved patient function on

appropriate  supplementation.  [291]   Lipid  peroxidation  results  from increased  free  radicals,  which  react  with  mono-  and

polyunsaturated fatty acids that are required for maintaining membrane fluidity and permeability characteristics. [292] [293]

Microwave exposure membrane fluidity changes, [294] receptor shedding, [295] and readily increased reactive oxygen

species [296] implicate lipid peroxidation.       Peroxidation is detected in liposome, [297] and living rat microwave exposure,
[298] even at mobile phone exposure levels (~3 X ICNIRP pop. std.[d]). 65  Foreign abstracts indicate microwave exposure



increases an indicator of lipid peroxidation, and SOD activity in platelets, [299] and pig retinal ganglion cultures. [300]  A
mechanism for such effects is by magnetic field stabilization of electron triplet states that results in an increase in the rate of free

radical formation. [301] [302] [303]

Many favor a neurodevelopment hypothesis for schizophrenia, but there is evidence for a neurodegenerative process in a

sub-population. [304] [305]
   Neurodegenerative diseases such as Parkinsonism, Alzheimer’s, and amyotrophic lateral sclerosis

(ALS) are linked to electromagnetic field exposure. [306]  Though Parkinsonism association has only exposure linkage with
little  evaluative data,  the association data is  greater  for Alzheimer’s disease,  while a considerable number of studies have

strongly associated ALS with electromagnetic field exposure. [307] [308] [309]  Oxidative stress is believed to play a role in

these neurodegenerative diseases [310] in which psychosis is frequently a component. [311]

Schizophrenia  is  consistently  coexistent  in  patients  developing  ALS,  [312]  with  both  these  syndromes  linked  to

chromosome 21q22. [313]  The locus for cytoplasmic Zn/Cu superoxide dismutase is at chromosome 21q22, and familial ALS

has confirmed mutations for this enzyme, [314] though mutated protein is not yet confirmed in schizophrenia.  A normal variant

Mn superoxide dismutase believed to mis-target the enzyme’s mitochondrial location also has ALS association [315] with this

enzyme mapping to chromosome 6q25, [316] which is a schizophrenia linked locus. [317] [318]  Mn superoxide dismutase is

found decreased in schizophrenia hippocampus. [319]  Though this ALS linked variant enzyme is associated with schizophrenia
[320] or tardive dyskinesia development, [321] this is not consistent for populations from less developed countries. [322]  Both
superoxide dismutase enzymes are important in anti-oxidant defense.  A third common chromosome linkage is 9q25, which is

linked to familial ALS, frontotemporal dementia, [323] and schizophrenia. [324] [325]

Blood Brain Barrier Permeability

Molecular and cellular evidence suggests blood-brain barrier (BBB) impairment in 18-29% of Schizophrenics. [326]

Non-thermal microwave alteration of the BBB permeability is consistently observed (1.3 X US occup. std.), 88 [327] [328] [329]

and is attributed to pinocytosis. [330] [331]
   The alteration is proposed induced by heat shock protein phosphorylation, [332] and

heat shock protein antibodies are among the evidence for schizophrenia BBB impairment. 269  Studies not showing a microwave
BBB effect have utilized short exposures, thermal microwave levels, and are criticized for procedure or publication behavior.
[333]  Thermal microwave BBB studies are complicated by decreased BBB permeability at about 40o brain temperature, [334]

but at 2o higher the permeability greatly increases. [335] [336]

Anatomy and Histology

            Schizophrenia reduction of medial temporal lobe structures, particularly the hippocampal-amygdala complex, 107 [337]

is observed in 74 % of magnetic resonance imaging studies. [338]   Chinese hamster 15 day microwave exposure produces
pyknotic neurons in the hippocampus, hypothalamus, and unspecified cortex areas (1.8 X US occup. std.). 66 Rat GSM cell
phone exposures  produce  scattered  groups  of  shrunken neurons  having loss  of  microstructures  in  the  hippocampus,  basal
ganglia, and cortex, 65 which is replicated by another study having additional findings of some microvacuole formation and
blood-brain barrier albumin leakage. 64  Rat pre- thru post-natal ultra-wideband microwave exposure increased hippocampus

lateral length.
[339]

  Such enlargement may indicate edema, reflecting pathology resulting in eventual size reduction.  
            The thalamus is volume decreased in 42 % of schizophrenia studies, 338 with lower neuron number in the anterioventral

nucleus observed. [340]  Light and electron microscopy of hamster 22 day microwave exposure reveals cytoplasm vacuolization
and chromatolysis with a pale frothy cytoplasm in ventral thalamic neurons, and little rough endoplasmic reticulum, with very

few polyribosomes (3 X occup. std.). [341]  Dendrites had vacuoles, myelin figures, and few microtubules.

            Schizophrenia cerebellum changes are evident in numerous studies of neurological signs, postmortem specimens, [342]

and in 31 % of neuroimaging studies. 338  Atrophy is the main anatomic observation, but several studies show Purkinje cell loss.
[343]   Rat and quail pre-natal prolonged microwave exposure produces Purkinje cell loss and histologic change respectively

(1.2 X US occup. std. & 3.1 X US pop. std.). [344] [345]
  Rat post-natal microwave exposure also produces Purkinje cell

decrease and cellular changes (1.2 X US occup. std.). [346]  Pulsed microwave rat balancing ability deficit suggests cerebellum
motor influence (23 % of US pop. std.). 95

Prefrontal and parietal lobe volume reduction is reported by 60 % of studies for each area. 338  Several  microwave
reports  are  of  cortex  or  unspecified  brain  area  change.   Prolonged  microwave  rat  exposure  produces  neuronal  cytoplasm

vacuolation, swelling, and beading of axons, with dendrite spine decrease (less than US occup. std.).[347]  Extended microwave

exposure produces myelin degeneration in guinea pig and rabbit cortex (1.75 & 2.5 X US pop. std.). [348]  Studies cited above
also noted degenerative cortex histology. 64 65 66 Histologic study of microwave exposed rats that exhibited discriminative

conditioning deficits, 58 revealed cortical dendrite myelin figures at 6 weeks post exposure (1/2 ICNIRP occup. std.). [349]

None of the above microwave histologic studies noted gliosis.
A neurodevelopment schizophrenia hypothesis is favored, since autopsied brain has no inflammation or gliosis resulting

in scarring.  Yet, brain atrophy by apoptosis lacks gross change.  Several microwave studies report apoptosis:  in vitro via the



Fas pathway in human Jarkat T cells (3.1 X US pop. std.), [350] in vivo in mice thymocytes, [351] from exposed rat cranium

cell phone irradiation, [352] and in rat hippocampus on high power exposure. [353]

Brain Metabolic Activity
Glucose uptake and blood flow during hallucination shows temporal lobe activation over baseline or control in 85 % of

studies, and thalamic activity is apparent in some studies. [354]  Rat blood flow increases significantly in the temporal cortex, as
well as in both the lateral and medial geniculate bodies with acute microwave exposure pulsed for the hearing effect (1.6 X US

occup. std.). [355]  Both geniculate bodies indicated active during microwave hearing exposure are part of the thalamus.
[356]

  
Acute hearing effect pulsed microwave exposure increased rat brain glucose metabolism by [14C]  2-deoxy-D-glucose  with
particular prominence in auditory related structures of the inferior colliculus, and medial geniculate body, as well as the cochlear

nucleus and the superior olivary complex (30% of & 1.2 X US occup. std.). [357]  These latter two structures are within the
brain stem or associated structures, where large blood vessel pulsation obscures resolution on functional imaging.     Though
inferior colliculus activation has been infrequently noted during hallucination, one study noted activity in the region of the

colliculii while stipulating problematic brain stem localization, [358] and another study detected activity within the inferior

colliculus while ascribing detection to imaging without scanner noise. [359]  At least four studies during hallucination detect

activity in the thalamus. 359 [360] [361] [362]  Therefore microwave hearing studies particularly correspond to a number of
observations during hallucination in temporal and thalamus regions, while a couple of studies have indicated activation of initial
sensory pathways for hearing by sound or microwaves.  Considering all the methodological limitations, such a mechanism in
some patients cannot be excluded.  A study of unmedicated schizophrenia without hallucination assessment locates increased

patient glucose metabolism for the pulvinar in which the geniculate bodies are located. [363]  Possible geniculate contribution to

the observation lacks discussion in this PET image co-registration with MRI study. [e]

Brief human cell phone [364] and rat microwave exposures increase brain blood flow (1.2 X US occup. std.), 182 but
longer exposure of pregnant rats exhibited decreased uteroplacental circulation (1.2 X US pop. std. & 1.2 X US occup. std.). 230

231  Acute psychosis studies have shown increased global brain blood flow, [365] [366]
 with psychosis and delusion correlation,

yet the chronic patients most studied show hypoperfusion.  Microwave exposures inducing thermal effects initially increases,

but eventually decreases brain blood flow, though associated with cellular injury. [367]  Specific cerebral blood flow regions are
increased while hallucinating, but sensory stimuli and endogenous verbal imagery activates hallucinator brain regions less than

non-hallucinators. 354 [368] [369]

Schizophrenia brain perfusion during tasks includes globally increased blood flow, or less dominant hemisphere activity
and more non-dominant increases than controls. 369  The shift of brain activity to other brain areas could have mechanism in a
technologic etiology.   Although perceptual  processing is  usually lateralized to the left  hemisphere,  the right  hemisphere is

normally activated for pitch discrimination, non-verbal, and degenerate sounds. [370]  Microwave activation may be akin to
degenerate or non-verbal sound, particularly since continuous waves without hearing effect activate auditory brain structures
and elevate hearing threshold. 357

Schizophrenia brain activation changes are particularly in the frontal lobes. [371]  At rest, schizophrenics exhibit lower

glucose utilization in the frontal lobes relative to either occipital or whole brain. [372]  The schizophrenia prefrontal blood flow
is especially deficient while performing tasks specific to this region. 369 Consistent with a prefrontal deficit are microwave
deficits above noted in frontal choline uptake, memory, contingent negative variation, and frontal neuropsychiatric symptoms.  
Schizophrenia decreased brain activity also has basis  in decreased brain area volume, mitochondria,  and neurotransmitters
corresponding to microwave bioeffects.

A microwave mechanism for EEG delta wave increase is proposed by corpus callosum tract fatigue, making unavailable
this  interhemispheric  connection,  with  inherent  corticospinal  and  spinocortical  tract  delta  rhythm  predominant.  145

Schizophrenia corpus callosum dysfunction [373] and decreased brain activity may enlist abnormal brain area activation.   A
gamma wave distribution model  relates normal development delta wave amplitude and cortical  metabolic rate to transient

neuronal organization. [374]  A re-organization may apply in technologic assault.

Positive Symptoms

Although microwave bioeffects are consistent with negative schizophrenic symptoms, [f] internal voice transmission

effects provide basis for several prominent positive schizophrenic symptoms. [g]  Psychiatric  prejudice presently considers
casual discussion of this presentation delusional without detailing extensive references.   Because internal voice is similar to
thought,  and  may  be  directive,  these  technologies  are  capable  of  altering  thought  itself  and  ongoing  behavior.   Positive
symptoms of attention deficit and thought disorder have some explanation in hallucination.  Exacerbating both these symptoms
are microwave altered cognitive function, and EEG entrainment capability.  Microwave manipulation, then could account for the
major positive schizophrenia symptoms of hallucination, delusion, attention deficit, and thought disorder.

Though some first admission studies suggest a decline in schizophrenia, true incidence change is questioned by changing

demographic and diagnostic patterns [375] with diagnoses of borderline states, [376] and paranoid psychosis [377] matching

some apparent  declines.   A recent  literature review concludes that  schizophrenia incidence has increased.  [378]  Paranoid
schizophrenics are most likely to believe in technologic assault.  More studies of this diagnosis show less genetic association, a



later onset, [379] [380] and reported increase of the paranoid subtype within the past century. [381] [382]
  Paranoid schizophrenia

is apparently preponderantly sporadic, [383] [384]
 with EEG abnormalities reported as more frequent, for this diagnosis. [385]

Ocular Disease

Microwave exposures produce eye disease.  Microwaves particularly produce subcapsular cataracts. [386] [387]
  Anterior

subcapsular  cataracts  were  significantly  more  prevalent  in  schizophrenics  than  a  visually  impaired  population,  without

medication association, except that phenothiazines actually had less cataract prevalence. [388]  As expected for a group of little

occupational  exposure,  schizophrenics  have  less  cataract  incidence  of  all  types  than  the  general  population,  [389]  but

schizophrenia cataracts have been associated with high doses of chlorpromazine (a phenothiazine). [390]

Schizophrenia  retinopathy  is  associated  with  thioridazine,
[391]

 and  generally  with  phenothiazines.  390 [392]

Photoreceptor  cell  Electroretinogram  (ERG)  changes  are  reported  in  schizophrenia.  [393]   Microwave  exposures  are

occupationally associated with retinopathy, 77 [394] [395] and have shown retinal damage experimentally at higher [396] and

low intensity exposure. [397] [398] [399]  However one monkey low intensity radiation study observed abnormalities in the

ERG and glycogen storage that  can be associated with more serious retinal  changes,  [400]  but  did  not  observe the  frank
degeneration previously observed, 397 398 399 although the study did not replicate pulse width, degenerative time course, and 16
Hz pulsation conditions.  Several groups have reported that radio frequency modulation at 16 Hz produces calcium ion effects,
[401] [402] [403] [404] [405] [406] [407] [408] [409] [410]  for  which ion parametric  (or  cyclotron resonance)  has  been

proposed for such a modulation specific mechanism. [411] [412] [413]  Chinese abstracts of retinal ganglion culture microwave

exposure indicate lipid peroxide production, [414] actual damage, [415] and production of apoptosis related genes. [416]

All the schizophrenia ocular disease associated drugs are older, and may have prescriptive preferences for public medical
assistance  generic  availability  or  particular  patient  symptom profiles.   Phenothiazines  were  so  broadly  utilized  that  direct

association with schizophrenia cannot be excluded.  Visual care is a neglected area of schizophrenia physical health, [417] and
visual field testing is non-routine.

Standards and Environmental Considerations
East European and Russian occupational microwave standards of 10 μW/cm2 are based on a neurasthenia syndrome.

[418]   Reported symptoms are headache, dizziness, increased irritability, loss of appetite, sleepiness, increased fatigability,
sweating, difficulties in concentration or memory, depression, emotional instability, dermatographism, thyroid enlargement, and

tremor of the extended fingers. 141 Discomfort, gait difficulty, and sleep disturbance are also reported with the syndrome. [419]

The American microwave study of increased human EEG delta waves noted short-term memory impairment, concentration
inhibition, irritability,  apprehension, frontal  headache, and work interfering sluggishness the next day. 140  Neurasthenia  is
consistent with many schizophrenic symptoms.  Though the syndrome is dismissed on subjective grounds by many but not all

Western investigators, [420] complaints of such symptoms are reported in a dose response relationship near a cell phone base
station. 419

The Russian standard contrasts with a 1000 times greater US standard of 10 mW/cm2, which was too weakly written to
sustain lawsuit. 418  The original US standard was set at one-tenth the level known to increase body temperature.  Present US
standards  (ANSI/IEEE  C95.1)  lowered  the  occupational  standards  within  certain  frequencies,  and  finally  set  population
standards, though at ~100 times the Russian. 21  The main microwave research sponsor, the Defense Department has vigorously

defended the thermal rationale with suppression of non-thermodynamic effect investigations. [421]  Standard setting for optimal

equipment performance on national security grounds is suggested. [422]   There are many reported effects at, or near these
standards, which are incongruous with a ‘precautionary principle.’

A 1975 Environmental Protection Agency survey indicated that less than 1% of the population had routine exposure to
more than 1 μW/cm2, and that high exposure areas (building tops with radio frequency transmitter clusters) could run as high as

100-200 μW/cm2. 418 [423]  Cell phones can reach 200 mW power output with the exposure standard set above that for whole

body, by allowing head and trunk exposure of 2 W/kg. [424]  Not well studied is chronic exposure, and exposure change since
1975 is considerable.

Unproven  is  an  environmental  microwave  schizophrenia  causation,  however  microwaves  are  a  hypothesized  as  a

mechanism  for  hallucination  production  by  spread  spectrum  communications,  [425]  and  for  a  reported  sunspot  activity

association with schizophrenia. [426]  Even though a manufactured system may meet the standards, sources are proliferating,
and standards may be exceeded in some situations, particularly with increasing cell phone use.  Recognized excessive exposure
occurs with heat sealing appliances, 418 cell phone base stations increase exposure, and there are observations that can only be
regarded as  toxic  in  cell  phone reports,  or  at  exposures  near  these  levels.   Dysesthesia  symptoms  of  some patients  have

correlated with clinical tests,[427] and patients report a dermatologic electromagnetic hypersensitivity syndrome, as well as a

type resembling neurasthenia recognized by the Russians. [428]  Though many Western investigators are skeptical of such

syndromes, reported yeast cell effects are some seven orders of magnitude below the Russian standard. [429]

Discussion



Remote microwave voice transmission has had development. 4 6 7 8 9 10 15  Microwave internal voice weapons are

considered 5 11 [430] [431] and weapons have been indicated. 13 14  Continuous symptoms can be maintained by available
tracking technology. 15  Since similar means are a frequent patient complaint, it is compulsory that methods be developed to rule
out involvement of these technologies in delusional disorder and psychosis.  To further ignore the evidence, and disdain the right
for appropriate complaint is unethical.

Microwave  bioeffects  have  a  high  level  of  congruence  with  major  lines  of  schizophrenia  investigation.   In  both
schizophrenia and low intensity microwave exposure, there are deficits in memory, time estimation, sequencing, and motor
ability, as well as numerous electrophysiologic signs including decreased contingent negative variation, abnormal or decreased
auditory evoked response, with increased EEG delta and beta waves.  Startle response and galvanic skin response are found
decreased in both conditions.  For neurotransmitter levels of both conditions serotonin is found decreased, with dopamine and
GABA indicated as decreased, while acetylcholine is indicated decreased in some brain areas.  Hormone changes of melatonin
decrease, and adrenal activation are common to both conditions.  Immune function, mitochondria, and the blood-brain barrier
are indicated similarly altered in both situations.  Microwaves induce deleterious histology in several brain structures observed
reduced in schizophrenia.  Microwave exposure activates brain structures corresponding to those noted on hallucination, and a
few studies indicate activation of primary sensory pathways, which is consistent with voice transmission.  Subcapsular cataracts
have been associated with both conditions.  Retinopathy is associated with both widely prescribed anti-psychotic medication,
and microwave exposure.  Microwave voice transmission, bioeffects, and EEG entrainment provide some basis for positive
symptoms.   The  correlations  between  microwave  bioeffects  and  schizophrenia  may not  apply  to  all  patients,  but  is  most
consistent with the negative symptom group that hears voices and is likely paranoid.   The potential for voice transmittal to
mimic positive schizophrenia symptoms, and the congruence of other symptoms with microwave bioeffects indicates that a
technologic etiology may involve more than a few patients.

The medical  community has been remiss in refusing investigation of  such an etiology.   Psychiatrists  have  actively
ignored longstanding patient complaints of being affected by technologies that have literature basis for such influence. 15

Microwave bioeffects, including sound and voice perception have long been described.
More than presumption and prejudice must rule out such an etiology.  Though direct substantiation of this hypothesis is limited
to sight publication of field strength around victims and anecdotal reports of such measurement, 15 formal investigation must
begin.   The  evidence  for  a  technologic  etiology  regarding  microwaves  practically  comprehensively  correlates  with
schizophrenic symptoms to such congruence that this word’s mathematical sense cannot be excluded.  This hypothesis is more
circumstantially defined than any other environmental pathogenic mechanism, and should mandate investigation to develop
methods for ruling out such an etiology.

The congruence of microwave bioeffects with schizophrenia symptoms does not have to involve voice transmittal in a
technologic etiology.  Potentially toxic effects to functioning exist near, and below exposure standards.  Hypersensitivity and
neurasthenic syndromes are reported with radio frequency fields, though these symptom complexes have particular dispute.
Neurodegenerative diseases are also associated with lower frequency exposure especially in ALS, which also has linkage to
schizophrenia.

The  late  adolescent  onset  typical  of  most  schizophrenia  cases  and  other  factors  has  led  many  to  favor  a
neurodevelopmental hypothesis, and some peri-natal microwave exposure studies show abnormalities. 25 83 212 339 344 345 346

There is considerable evidence that a significant portion of schizophrenia patients have genetic susceptibility linkage. [432]

Microwave exposure B lymphocyte response is indicated to have genetic determinants,279 280 and differences in reaction to
exposure are reported according to rat temperament. 223  The indicated increase in free radicals by microwaves 65 297 298 299 300

or electromagnetic fields implicates genetic susceptibility for ALS-schizophrenia linkage, which would also have developmental
interplay.  However, no developmental or genetic relation is evident for most of the schizophrenia correlations to microwave
exposure.  The extensiveness of these correlations leads to a variant hypothesis of a technologic etiology without assault.   A
review indicating an approximate doubling of  schizophrenia incidence in the recent  past  would support  either  technologic
variant hypothesis, 378 and is difficult to explain by previous theory.  Of course these hypotheses may not involve all cases, as
reference is often made to “the schizophrenias,” and multifactor etiologies are common in pathology.
            Patients subject to internal voice assault would have hallucination, and likely paranoia with belief that voices are
transmitted to them.  It would be most probable among sporadic cases with non-adolescent onset, having some or all of the
correlations here noted.  Probably the most common present clinical measurement that could be useful is the auditory brain stem

response.  [433]   Observation  of  auditory  brain  stem  responses  on  ‘hallucination’  that  indicate  primary  sensory  pathway
activation would strongly support technologic assault.   Clinical investigation would include radio frequency measurement.
Attention should be given to likely cranial directional localization within the spectrum indicated for voice transmission. 15

Establishing radiation characteristics with the Brunkan or Leyser patent burst and pulse pattern, or modulation characteristic of
the O’Laughlin et al. patents would be highly pertinent, but less important.  There are inconclusive, largely anecdotal reports of
victim  ability  to  record  harassment  effects,  however  condenser  microphones  are  responsive  to  the  same  thermoacoustic
mechanism that produces microwave hearing, and other microphone designs contain elements similar to those productive of

thermoacoustic sound. [434]  Since microwave-induced thermoacoustic tomography is  utilized to generate ultrasound from

tissues [435] and ultrasound components could be expected from some microwave voice transmission patents, there is some
prospect that such a signal could affect transducers for ultrasound or normal acoustics as applied to the head. 434

Investigation of patient responses within and outside of rooms shielded from electromagnetic radiation is relevant.
Practical  considerations  are  that  shielded  facilities  already  exist  for  MRI  and  magnetoencephalgraphy.   Observations  of
hallucination, event related auditory response, contingent negative variation, or EEG delta and beta wave index in selected
patients would likely be parameters more immediately responsive to microwave cessation.  Although existing facilities may be



adequately shielded, [436] the shielding must be radar effective, with serious determination of adequacy.   
Subcapsular cataract and retinopathy epidemiologic study in schizophrenia would also have relevance.   The  specific

cataract type is known to be microwave induced, and is reported without medication association.  Patient signs relating to other
microwave bioeffect correlations would have bearing on any coincidence of these symptoms in patient subtypes.
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