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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exploitation of the ionosphere, our natural shield, are already outdated as we begin to grasp the implications of their use.”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. 
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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
Investi gative Records Repository
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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.
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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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Weapons-1. Suppression of information

It is unprecedented
that information about
electromagnetic
weapons has been
suppressed from the
public in all possible
ways and that
governments of all
countries go along
with this secret in the
fear of paybacks by
the powerful. Instead
governments choose
to deny rather than
recognize and expose
the existence of these
deadly weapons, thus
failing to inform their

citizens. This actually shows that we are not ruled by
politicians but by a self-proclaimed world's elite. The ultimate
goal is the suppression of the population by this elite.
(Illustration David Dees)

Victims-1. Experiments with these weapons

There is a group
of people on
whom these
weapons are
tested in order
to further
develop their
capabilities and
effectiveness.

They are often random, innocent civilians, and come from all
over the world.
They call themselves Targeted Individuals and despite
usually being kept totally isolated by their attackers, in recent
years, they found each other via the internet. They are
looking for recognition of the crimes committed against them.
The experiments that are performed on them are illegal and
often horrific, many are suffering and many die. One could
argue that these are war crimes against citizens. These are
inhumane and degrading crimes against mankind, a
disgrace to the human race!

Weapons-2. History

The development of weapons based on radio waves started
after the Second World War. The Nazis were already
developing them and the Russians and the Americans
followed. One of the first notable results was the LIDA
machine (1950). By focusing radio waves on the brain you
can almost instantly send someone to sleep. The same device
can be used to keep people from their sleep as well. In the
1970s, the Americans discovered that their Moscow Embassy
was irradiated with microwaves. This was not made public but

Victims-2. Wrong diagnosis

People who are attacked with such weapons initially end up in
a kind of shock. They know that there are all kinds of things
that don't add up but do not know what, as it's not something
they have learned about or something that is in the
newspapers. Family and friends will say they have to go to a
family doctor, psycholog or psychiatrist. The symptoms that
they show are similar to known physical symptoms and
mental illness. That's no coincidence: this is intentionally
done so that the victims will not be able to find anybody that

What our governments do not tell us

Weapons based on radio waves - electromagnetic weapons

In 2009, the president of the United States of America, Barack Obama, announced that he was going to work hard
towards a world without nuclear weapons. Of course he would say that, the United States has developed a whole
new generation of weapons that are much more effective in torture and killing. Countries with these new weapons
can only be threatened by nuclear weapons.

Nuclear weapons are of course terrible weapons; however, they cannot be used without leaving evidence. That is why their use is
restricted. There is another, unknown to public domain, category of weapons that leaves no evidence. These are weapons based
on radio waves. Attacks with these weapons are invisible and can go through walls. We are talking about electromagnetic
weapons, also called electronic weapons. Examples include: microwave weapons, laser weapons, sound weapons, as well as
equipment to read and influence the human mind. These weapons are widely used by secret services and the military. This
happens all over the world, and due to their high-tech character, more commonly in our 'democratic West‘. These weapons are
rarely mentioned by popular media, never have been acknowledged by any government, but have covertly been used against
people like: whistleblowers, activists, politicians - to steal, to eliminate – for several decades. And in order to develop and
perfect these weapons, random ordinary men, women and children are non consensually used as guinea pigs to test them.
These are often horrible crimes against humanity, and our governments aren’t telling us anything about this.

The rest of this page is split into two main topics:

General information about electromagnetic weapons
Victims of experiments and crimes with these weapons

Click here if you want to leave a comment.

One of the most terrible implications of these weapons is that it is no longer possible to protect yourself, your
children, your loved ones. You can no longer say: ‘stay in this room, then you will be safe’. The attackers look
through the walls of your house, cook, burn, control your body, and read and manipulate your thoughts. Police
are not equipped to do anything and can’t help you, no one can help you.



was the beginning of
the arms race of
weapons based on
radio waves.
Everyone knows the
laser pen or laser
pointer. Not only pilots
were shone with it,
also footballer Wesley
Sneijder complained
about he was being

blinded when taking a free kick. A kitchen microwave cooks
meat with radio waves, you can easily imagine what a
weapon based on it can do to the human body. A kidney
stone pulverizer can from a distance crush a stone in the
human body. All this is done with invisible radio waves. More
recent there have been developments in which brain signals
are used to control prostheses, for example, a hand.

will listen to them
when they claim that
they are being
attacked with these
weapons. To get rid of
this torture, victims
commit suicide or
accept the diagnosis of
a psychiatrist, often
paranoid
schizophrenia. They
end up in Psychiatric
care where there are
further experiments

made on them. A small group is able to understand what is
happening and to offer resistance, and although they are
often called crazy by those around them, they keep insisting
they are being preyed upon.

Weapons-3. Arms must be tested

The arms industry, the
military, in
combination with the
secret services,
develop weapons and
torture methodology,
which need to be
tested on. No one
however, wants to be a
guinea pig of this kind
of experiments as they

are very dangerous. Think of a microwave weapon, with
which you cook the human body, knowing for certain that
body functions will eventually fail. Imagine a weapon with
which you can stop someone’s heart. In the course of history,
these organizations took it for granted that they could do this
to unaware people. But that is all illegal of course, and so it is
done secretly.

Victims-3. Human rights, but not for everyone

The victims of these
crimes go to the
police, write letters to
their government or,
or the Mayor of their
city, they contact
established human
rights organizations
such as: Amnesty
International, Human
Rights Watch, United
Nations or the
International Criminal

Court. Comments are invariably negative. They are knocking
on doors everywhere but nobody is really listening. They
often leave their stories behind in the hope that something
will happen. But they never hear anything back. The crimes
that are committed against them are among the most serious
in the human history. And, while all their human rights are
being violated, the organizations where you would expect
help from give no assistance.

Weapons-4. Developed for the body

The development of
weapons based on
radio waves turned out
to be a great
challenge. The radar,
after some
adjustments was able
to send focused
energy, and shortly
after the microwave
was invented. The first
weapons were
primitive but already
very effective. New
developments lead to
laser weapons, and
later this was all
grouped under the
heading of 'Directed

Energy Weapons’. Many of these are classified as non-lethal
weapons but in most cases, this is pure nonsense. Pointing a
powerful laser weapon at the human body will have a similar
result as a bullet being fired at it. Both can be very
damaging, both can be deadly. Read also: Bioeffects of

Victims-4. Attack of the body

How do you call it,
when you suddenly
feel a strange pain in
your arm, and then,
quite suddenly, it
seems to go away?
You come back home,
and its starts again. If
you go and sit
somewhere else, it
disappears, but very
soon, it comes back
and burns you, again.
It may take sometime
before you realize the
fact that you are being
attacked with radiation
that passes through a

wall. And, from that moment on, it is called torture. The pain
depends on the intensity and duration. In many cases, the
torture follows you wherever you go. Some victims describe
the feeling of being cooked alive, or burned alive. Another
form of torture is making people hearing voices. The first
successful experiments with this started in 1974! (Voice-



Selected Non-Lethal Weapons declassified US Army
Intelligence document, 1998.

to-skull, V2K, microwave hearing). Often, these voices
constantly belittle someone, aiming to drive them insane.

Weapons-5. Developed for the mind

The human body is
extremely sensitive to
electromagnetic
radiation (radio
waves). In addition,
human body also
sends out radiation. In
other words, man is
both: a
bio-electromagnetic
transmitter and a
bio-electromagnetic
receiver. For many
years, research has
been undertaken into
the collection of
signals from the brain

(mind-reading), as well as, effective ways to send signals to
the brain (mind-influencing). In the beginning, electrodes and
implants were needed/might have been required, but new
developments in science and technology made this
unnecessary. Now, it is not only possible to read minds from
a distance, but it is also possible to force thoughts into
minds, which appear as if they were their own (this is
different from hearing voices). There are projects that
explore how you can make large groups of people think of the
same thing, and, also, how to prevent groups of people
thinking of certain things. Another project is to take over a
human as a person (see also the movie Avatar).

Victims-5. Attack of the mind

A device to read
someone's mind is a
weapon. After all, you
attack this person; you
attack not his body,
but his mind. The
same can be said of a
device that forces
thoughts into a brain
without the victim
knowing it. This not
only is possible today,
it is actually being
done. A number of
victims claim to be

robbed of ideas, others claim to be blackmailed with their,
now no longer secret, thoughts, or have obsessive thoughts
that keep repeating, or strange dreams. Mind reading is used
to torment you through feedback on your thoughts.
Passers-by say things about you which only you can know
about. The last thing you would expect to be private, your
thoughts, is available to those that attack you, an incredibly
terrible feeling. And those who do not realise and are guided
by their thoughts, are actually no more than robots. As just
can imagine, many victims have their thoughts about the
'bizarre' shooting incidents in which a disturbed person just
carelessly kills people.

Weapons-6. Examples of use

Some examples of
possible use of these
weapons:
- On 21 July 2009
NATO boss De Hoop
Scheffer suddenly got
a heart attack while
visiting Belgium during
the Belgian national
holiday.

- On July 26, 2009 the president of France fell to the ground
while he was out running. We were told that his heart had
beaten irregularly for a short period.
- On September 3, 2009, Dutch Minister Verburg collapsed
whilst speaking on a subject in the House of Representatives.
- On September 14, 2010 Dutch swimming celebrity Erica
Terpstra drove into a tree because of a huge coughing fit.
- In 2010 Gerard Kemkers sent Dutch champion ice skater
Sven Kramer to the wrong lane at the Olympic 10 km.
- In recent years there have been several posts about groups
of birds that have fallen from the sky, about groups of whales
that were totally off course, and groups of cows that suddenly
died.

And that is the reason why these weapons must be banned. A
knife leaves a stab wound, a gun leaves a bullet hole, in both
cases there is perceptible damage to the body. This is no
longer the case with electromagnetic weapons. We can make

Victims-6. Examples of attacks

There are a number of
physical effects that
can occur; scratching,
abdominal pain, need
to urinate, urge to
relief, diarrhoea,
coughing, belching,
farting, heart
complaints, erectile
dysfunction, sexual

stimulation, headache, sudden confusion, sudden memory
loss.
Ways in which these weapons can be used to attack our brain
are: mind reading, hearing voices, tinnitus symptoms,
planting thoughts in your head with an inability to distinguish
them from your own thoughts unless you are aware of this,
dream manipulation.

Below the link to an article from 2003 by Carole Smith,
psychoanalyst: On the Need for New Criteria of Diagnosis of
Psychosis in the Light of Mind Invasive Technology  She writes
among other things: ‘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.'

Of course, it cannot be proven that all this was
caused by electromagnetic weapons, but no one can
say that this can not be done with these weapons.

Electronic torture is attacking someone 24/7 with
these weapons. At home and outdoors: the
environment is the torture chamber.



no distinction anymore between reality and what has been
done.

Weapons-7. There’s even more

Above is only very
limited information.
Weapons based on
radio waves are now
installed in airplanes
and on warships.
Smaller versions are
being tested in prisons
in the United States.
Minds can be

controlled from nearby equipment or cell towers. Sound
weapons are used to move people away from certain areas.
In addition, there are the antenna-fields, also called HAARP
installations. They use the atmosphere around the Earth to
send energy across to other points. It is said that these
installations are used to influence the weather and cause
earthquakes.

Below is the link to the press release by Institute of Science
in Society published on 29 May 2007: Bio-electromagnetic
Weapons: The ultimate weapon  At the beginning of the
article Harlan Girard says: "A weapon system that operates at
the speed of light, that can kill, torture, enslave and escape
detection."

Victims-7. Organizations for victims

In addition to the countless websites and Web pages of
victims there are now a number of organizations who are
committed to disclosing these crimes and trying to support
victims.

STOPEG - STOP Electronic weapons and Gang stalking
Website: http://www.stopeg.nl
Freedom From Covert Harassment and Surveillance
(FFCHS)
Website: http://www.freedomfchs.com
European Coalition Against Covert Harassment
(EUCACH)
Website: http://www.eucach.org
Christians Against Mental Slavery
Website: http://www.slavery.org.uk
Verein gegen den Missbrauch psychophysischer Waffen
e.V.
Website: http://www.psychophysical-torture.de.tl
Initiative gegen elektromagnetische Folter
Website: http://www.e-waffen.de
International Center Against Abuse of Covert
Technologies (ICAACT)
Website: http://www.icaact.org

Finally

Thank you for reading and I hope this page supplements your knowledge. I also hope that you understand that this must be
made public. If we don’t, then humanity-as-we-know-it will come to an end, the world as we know it today will no longer
exist. Everyone except the elite and some technicians, will be tied to the electronic chain. George Orwell wrote in his book
1984 about this thought policy. That's not science fiction anymore - we are already in this situation!

I also hope that you have gained some insight in the practices of secret services and the military. Snowden’s revelations
already showed that there are many cases where they act outside the law. But what you didn’t know is that they perform
gruesome experiments, war crimes, against ordinary innocent civilians. This should stop immediately, be further investigated,
the guilty brought to justice, and the victims compensated.

Finally, I hope that I am contributing to a better understanding of the victims of these crimes. They can’t go anywhere. I ask
you therefore to have compassion for their often unimaginable stories. The extent of their suffering is hard to explain if you
are not a victim.

More questions? Read more on the Internet (directed energy weapons, active denial system, electronic harassment,
microwave hearing, remote neural monitoring, synthetic telepathy, electronic torture, voice-to-skull, i.e.) or contact me. 

Peter Mooring
E: peterpm@xs4all.nl
M: +31 6 4124 3030.

Would you like to comment or be kept informed?

Leave your comment below and/or your email address.

Email address:

Comment:

Send
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      The prospect of domination of the nation’s scholars by federal employment,  
project allocations, and the power of money is ever present—and is gravely to be 
regarded. Yet, in holding scientific research and discovery in respect, as we 
should, we must also be alert to the equal and opposite danger that public policy  
could itself become the captive of a scientific-technological elite. 

  

      [President Dwight D. Eisenhower, January 17, 1961] 

  
  
       Covert actions are counterproductive and damaging to the 
national interest of the United States. They are inimical to the 
operation of an effective national intelligence system, and 
corruptive of civil liberties, including the functioning of the 
judiciary and a free press. Most importantly, they contradict the 
principles of democracy, national self-determination and 
international law to which the United States is publicly  
committed. 

  

      [Credo of the Association of National Security Alumni] 
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Whither the KGB?

        In February 1974, Georgetown University’s Center for Strategic and International Studies 
(CSIS) hosted discussions on the plight of dissenters in the Soviet Union, and on the means by 
which the U.S. Government might most effectively intervene. Highlights of these discussions are 
reported in Understanding the Solzhenitzyn Affair: Dissent and its Control in the USSR (CSIS, 
1974). 

      KGB strategies were addressed in some detail during these discussions. It was noted that 
the KGB’s success depended on the extensive use of informant networks and agents 
provocateurs; and, following Brezhnev’s rise to power, on the use of drugs and psychiatrists for 
further purposes of manipulation and control. Shadowing, bugging, slandering, blacklisting and 
other related tactics were also cited as serving KGB purposes. Participants in the conference 
agreed that the KGB’s obvious intent was to divide and isolate the populace, to spread fear, and 
to silence dissenters. 

      Agencies of our own government are on record as having employed precisely these same 
tactics on a recurrent basis. The Church and Rockefeller Committee Hearings in the mid-1970’s 
purportedly put an end to these practices. Based on recent developments, it would appear that 
the CIA’s and FBI’s Operations MKULTRA, MHCHAOS and COINTELPRO (the focus of these 
Senate Committee and Vice-Presidential-level Hearings) were instead merely driven 
underground. We are now in contact with a total of 25* individuals, scattered throughout the 
United States, who firmly believe they are being harassed by agencies of the U.S. Government. 
Others have been brought to our attention whom we will be contacting in the future. The 



majority of these individuals claim that their harassment and surveillance began in 1989. 

      The methods reportedly employed in these harassment campaigns bear a striking 
resemblance to those attributed to the CIA and FBI during Operations MKULTRA, MHCHAOS 
and COINTELPRO. The only difference now is that electronic harassment and experimentation 
also appear to be (more blatantly) involved. 

      The Berlin Wall is down, Communism is in the midst of a death rattle, and the KGB no longer 
poses the threat which purportedly served to justify the U.S. Government’s resort to such 
operations as MKULTRA, MHCHAOS and COINTELPRO. The KGB, since 1989, has been 
reduced to an increasingly distant memory. 

      Reactivation of surveillance/harassment/mind-control operations in this country suggests 
that the KGB, as an institution, was never the real threat. A KGB “mentality,” with its underlying 
pragmatic contempt for civil liberties, appears, instead, to have been the driving force behind 
MKULTRA, MHCHAOS and COINTELPRO, and the operations now being reported to us. 

      The KGB “mentality” is a matter of personal predilection, not ideology. Its objective is power 
and control, regardless of human cost. It is a corrupting, cancerous influence, which feeds on 
fear, conformity and government funding. 

      Four months ago, when this Project commenced, we approached these complaints of 
government harassment and experimentation with an admitted “high degree of caution.” We are 
no longer skeptical. The growing numbers of independent complaints and the similarities 
between those complaints cannot be ignored. Under the circumstances, the KGB should be 
proud of itself. As a “mentality,” the KGB appears to be accomplishing more in “burying this 
country” from within, than it could ever have hoped to have achieved as an institution. It would 
appear that this country has a serious problem on its hands which needs to be resolved. 

      Part I of this report, which is reprinted from the June-July 1992 edition of the Association’s 
publication, Unclassified, preliminarily addresses the complaints brought to our attention as of 
July 1992. Our objective, as noted, was to weigh the legitimacy of those complaints in terms of 
the directed-energy technologies reportedly involved. Part II discusses the overt and covert 
patterns of harassment identified as a result of our investigations, to date. A part of our 
objective, here, is to limit the success of such operations in the future, by according them 
widespread publicity. 

      In Part II, we do not identify individuals by name, both to honor their privacy and because 
our investigations have not been completed. Part II, like Part I, is a preliminary finding. Our 
focus is on the similarities of the complaints being received—similarities which Federal and 
State legislators, the courts, the FBI, local law enforcement agencies, the medical and 
psychiatric professions, and organizations such as the ACLU and Amnesty International have 
so far chosen to ignore. 

      We frankly find it curious that more attention and credibility is being accorded purported 
victims of UFO experiences and spectral visitations, than to persons who complain of 
systematic harassment and experimentation by the U.S. Government, involving technologies 
which the U.S. Government is only now grudgingly admitting to possess. These complaints 
require investigation. In due course (and provided financial support is obtained), we hope to be 
able to acquire the technology and supportive medical expertise to substantiate the claims 
being made. We also hope to alter the institutional mindset that U.S. Intelligence can be trusted. 
History, repeatedly, has proven otherwise. 



PART I - THE PROBLEM SURFACES 
[Reprinted from the June-July 1992 edition of UNCLASSIFIED (Vol. IV, No. 3), 

 published by The Association of National Security Alumni, Washington, D.C.] 

      The August-September 1991 issue of UNCLASSIFIED reviewed Hamline University’s Public 
Administration report on the resolution of MKULTRA cases in 1988. Although the shocking 
details of medical ethics abuses by the U.S. and Canadian governments were amply detailed, 
Washington and Ottawa—citing national security and government privilege—stalled for so long 
that the cases never came to trial. The surviving victims settled for a pittance in an out-of-court 
settlement. 

      Since no individuals or agencies were held legally accountable, the door was left open for 
possible resumption of similar “mind-control” activities. 

      In the context of that article, we mentioned briefly that some half-dozen people had 
contacted us with appeals for assistance in ending what they believe to be electronic 
harassment and mind-control experimentation, possibly involving the CIA. We decided to take a 
closer look at this situation. 

      We are now in touch with approximately a dozen individuals located throughout the United 
States who appear to be targets of harassment and mind-control experimentation involving 
directed-energy technologies. [By mid-November 1992, that number had increased to 25.] 

      Typically, persons who complain of being “zapped by radio waves” and of “hearing voices” 
are stigmatized as psychotic, delusional or schizophrenic. Being mindful of this, as well as 
aware of the treatment accorded UFO and psychic phenomena “freaks,” we approach this 
subject with a high degree of caution. Based on our preliminary investigation, including 
interviews with the affected individuals, we conclude that the matter is serious and should be 
pursued further. 

  

The Existing Directed-Energy Arsenal 

      Our first step was to determine what, if any technology exists which might be used for 
electronic harassment. That information was found in a “white paper” published in 1991 by the 
U.S. Global Strategy Council—a Washington-based organization, under the chairmanship of 
Ray Cline, former Deputy Director of the CIA, who maintains very close ties with the U.S. 
Intelligence community. The “white paper” describes the foreign and domestic uses foreseen for 
laser weapons, isotropic radiators, infrasound, non-nuclear electromagnetic pulse generators, 
and high-power microwave emitters. 

      The term, “non-lethal,” used to describe this technology is misleading. The energy emitted 
from all of these weapons can kill when appropriately amplified. At lower levels of amplification, 
they can cause extreme forms of physical discomfort and debilitation. 

      The Department of Army (DA) identifies these same weapons as “non-conventional.” They 
were so identified in an exhibit at a DA-sponsored symposium on “The Soldier As A System,” in 
Crystal City, VA, on June 30, 1992. Beta wave incapacitators were separately mentioned during 
the symposium as being of particular interest to the U.S. Marine Corps. 

      We discussed these “non-conventional” directed-energy weapons with Mr. Vernon Shisler, 



manager of the exhibit and the Army’s delegate to NATO in matters pertaining to “The Soldier 
As A System.” Mr. Shisler acknowledged not only that directed-energy weapons are in DoD’s 
arsenal, but also that the American soldier will remain vulnerable to their effects, should they be 
employed in the battlefield. 

      The U.S. Global Strategy Council recognizes the issue of vulnerability, as well, and urges 
ongoing research into effective countermeasures. 

      Interested readers may want to send for the U.S. Global Strategy Council’s complete project 
proposal on this subject: (Title: Nonlethality: Development of a National Policy and Employing  
Nonlethal Means in a New Strategic Era, prepared by Janet Morris). A number of references in 
this Proposal to unidentified, elusive “enemies” of the U.S. Government and to the potential 
domestic applications of this “non-lethal” technology invite serious consideration by the public at 
large. 

      The Council’s address is 1800 K Street, N.W., Washington, D.C. 20006, (202) 466-6029. 

  

Bioeffects of Microwave Radiation 

      Research into the biological and psychological effects of exposure to microwave radiation is 
voluminous. The U.S. public has been led to believe that the former Soviet Union leads in this 
research. The fact is, the CIA and DoD [Department of Defense] have jointly pursued precisely 
the same research since commencement of Project Pandora in the 1950’s. The current primary 
users of this research appear to be the CIA, DoD, the National Security Agency (NSA) and the 
Department of Energy (DoE). 

      The Walter Reed Army Institute of Research (WRAIR) has participated in this research since 
Project Pandora. In 1973, WRAIR discovered that externally-induced auditory input could be 
achieved by means of pulsed microwave audiograms, or analogs of spoken words’ sounds. The 
effect on the receiving end is the (schizophrenic) sensation of “hearing voices” which are not 
part of the recipients’ own thought processes. 

      The experiment prompted the following comment in The Body Electric: Electromagnetism 
and the Foundation of Life, by Robert O. Becker, M.D., and Gary Selden (Wm. Morrow & 
Company, NY, 1985): “Such a device has obvious applications in covert operations designed to 
drive a target crazy with ‘voices’ or deliver undetectable instructions to a programmed 
assassin.” 

      This research has continued, and the results are published in various publicly available 
scientific and technical journals. Interested readers might consult, for example: Lin, James C., 
Electromagnetic Interaction With Biological Systems (Plenum Press, NY, 1989). Professor Lin, 
then with the Department of Bioengineering, University of Illinois, Chicago, has published a 
number of books and articles on this subject. [He has more recently informed us that he had 
designed the experiment referenced above in Dr. Becker’s book.] 

      WRAIR has more recently been studying the biological effects of exposure to high-power 
microwave radiation. WRAIR presented a paper on this subject to a DoD-sponsored symposium 
on “MW [microwave] Weapons” at the Naval Postgraduate School in Monterey, CA, in mid-
1989. 

      A matter of interest to us is why WRAIR should be experimenting with auditory effects of 
pulsed microwave audiograms. Also, recent statements by an Army psychiatrist assigned to the 
Walter Reed Army Medical Center (WRAMC) suggest that WRAIR may be experimenting upon 



select psychiatric inpatients with microwaves. This, too, is a matter of interest to us. 

  

Congressional Oversight 

  

      The Government’s past record of abuses in the area of civil rights is well documented. 
Within the past 30 years alone, we have witnessed the effects of Operations MKULTRA, 
MHCHAOS and COINTELPRO. 

      Primarily because of MKULTRA, MHCHAOS and COINTELPRO, Executive Orders and 
implementing regulations were published which prohibited military and CIA domestic covert 
intelligence operations. Experiments on involuntary human subjects, and the surveillance 
of/collection of personal information on U.S. citizens, except under strictly regulated conditions 
were also prohibited. 

      Congressional committees were created to oversee compliance with these (quasi-) legal 
prohibitions. We have evidence that this is not being done. Moreover, where there are laws and, 
in this case, no laws enacted, there are loopholes, as well as individual and institutions who 
deliberately capitalize upon the existence of loopholes. Iran-Contra is one of the more blatant 
recent examples. Loopholes are also found in government resort to “black” intelligence and 
weapons programs, in the use of contractors, and in the absence of clear definitions of such 
terms as “national security” and “national security risk.” 

      Executive Orders and regulations which currently limit official U.S. Intelligence activities do 
not extend to non-intelligence government agencies or to their contractors. In fact, Executive 
Order 12333 specifies that government contractors do not need to know that their services 
support U.S. Intelligence objectives. 

      In its report of July 8, 1992, the Senate Subcommittee on Oversight of Government 
Management addresses the problem of tracking funds granted to government-contracted 
research and development (R&D) centers. The report notes that the problem is compounded by 
DoD’s penchant for creating hard-to-monitor “shell” contractors as disbursement centers for 
funding programs. 

      Neither shell contractors nor their subcontractors are directly accountable to Congress. 
Being beyond Congressional oversight, they have the license to operate as Government 
surrogates in intelligence operations about which, “officially” they know nothing. 

      In this context, a publication disseminated at DA’s “The Soldier As A System” symposium 
noted that the Army’s Research and Technology Program sponsors 42 laboratories and R&D 
centers, employing approximately 10,000 scientists and engineers. The annual budget of $1.3 
billion is only a small part of overall DoD research spending. 

      Weapons research, which includes the development and testing of “non-lethal” weapons, is 
not governed by laws restricting the activities of U.S. Intelligence agencies, though it may be 
presumed that these agencies contribute to and benefit from such research. 

  

  
  



Preliminary Findings 
  
  

1.      The  technology  exists  for  the  types  of  harassment  and 
experimentation reported to us.
  
2.      About a dozen U.S. citizens have informed us of continuing 
experiences  with  effects  which  directed-energy  weapons  are 
designed to produce.
  
3.      U.S. Government-sponsored research into the bioeffects of 
exposure to microwave radiation is extensive and continuing.
  
4.      The U.S. Government has a past record of having engaged 
in  mind-control  experimentation;  and  various  agencies  of  the 
Government  have  a  record  of  circumventing  legal  restrictions 
upon their activities.
  
5.      Neither  Congress  nor  the  courts  appear  willing  to  look 
closely  into  “black”  intelligence  and  weapons  procurement 
programs.
  
6.      A number of U.S. Government agencies might have interest 
in  testing  directed-energy  technologies  on  U.S.  citizens  under 
non-clinical/non-controlled  circumstances—DoD,  to  test  ranges 
and degrees of “non-lethality”; DoE, to explore “safety” limits; CIA, 
to  test  “mind-control”  capabilities,  and  NSA,  for  technological 
refinement.
  
  

PART II - OVERT AND COVERT 
HARASSMENT 

  
      Since publication of the preceding article less than four months ago, the association of 
National Security Alumni/Electronic Surveillance Project has heard from an additional 13* 
individuals who report both overt harassment and a range of symptoms which coincide with the 
known effects of exposure to microwaves, electromagnetic/radio frequency (RF) radiation 
and/or infrasound. 

      The similarity of these symptoms will be addressed in greater detail in future Project reports. 
Suffice it to say, at this point, that the physical and psychological symptoms being reported to us 
are consistent with the effects which directed-energy weapons are designed to produce. Indeed, 
the numerous afflictions (or “inflictions”) being reported appear to parallel standard torture 
“sequelae,”[1] (aftereffects). 



Overt Harassment 

      Overt Harassment—which obviously is meant to be observed—may be intended to 
“precondition” individuals for eventual long-term electronic harassment. Persons terrified by 
unexplained overt harassment are not likely to cope with the sudden onset of electronic 
harassment in any more reasoned fashion. This phased pattern of harassment is apparent in all 
of the cases now being investigated. The fact that the overt harassment continues in these 
cases even after the electronic targeting commences suggests that the objective is to maintain 
long-term extremes of stress. 

      Many of the overt harassment tactics discussed below are surfacing in cases which (so far) 
have not involved discernible forms of electronic harassment. These are cases involving so-
called “whistleblowers” who, because of their inside knowledge of certain potentially 
newsworthy events, pose particular threats of embarrassment to the Government or to 
government-affiliated employers. We have noticed that electronic harassment is beginning to 
surface as a form of retaliation against persons who try to assist electronic “harassees.” 
Retaliation suggests loss of control. Under the circumstances, we are not entirely confident that 
“whistleblowers” will continue to be exempted from this type of harassment in the long term. 

      The individuals now in touch with the Project describe their circumstances as involving most, 
if not all, of the following overt forms of harassment: 

·        Sudden, bizarrely-rude treatment, isolation and acts of harassment and vandalism by 
formerly friendly neighbors. 

·        Harassing telephone calls, which continue even after the targeted individual obtains new, 
unlisted telephone numbers. 

·        Mail interception, theft and tampering. 

·        Noise campaigns. 

      While unrelenting harassing telephone calls might be considered in this context, other tactics 
are employed. Blaring horns, whistles, sirens, garbage disposal (run concurrently in apartment 
settings, for excessively prolonged periods of time), and amplified transmissions of recorded 
“general racket” have been used on a recurrent basis under circumstances intended to 
persuade the individual that he or she is under surveillance. 

      In all of these cases, the individuals’ neighbors apparently pretend to be oblivious and/or 
indifferent to these sudden, continuous explosions of noise. 

      Door slamming is also a popular pastime, particularly in apartment buildings. One individual 
reported that, during a peak period of harassment, the neighbor across the hall began entering 
and leaving his apartment every 10 minutes, slamming his door loudly on each occasion. This 
was a daily occurrence, encompassing periods of several hours, over a period of several 
months. It apparently served to trigger a door-slamming “chain reaction” on the part of 
neighbors both on that floor and on the floors immediately above and below. When our contact 
politely asked her immediate neighbor to close his door more quietly, he slammed the door in 
her face. Prior to commencement of this harassment, that neighbor had apparently been quite 
friendly and courteous. 

      In another case, the primary door-slammer is an employee of Radix Systems, Inc., Rockville, 
MD, a DoD contractor engaged in the “super-secret” research and development of some type of 
electronic equipment. 

      Several individuals reported recurrent, loud, strange noises in their ventilation systems 



during the preliminary stages of their harassment. One individual complained of being 
recurrently awakened in the middle of the night by the sound of wires being fed into his 
(independent) ventilation system. On checking further, he found that a tubular construction had 
been built into his vent system which appears to lead to the apartment upstairs. His upstairs 
neighbor is employed by the Department of Justice. 

      A number of individuals report that occupants of upstairs and downstairs apartments appear 
to follow them from room to room, tapping on the floor or engaging in other activities which 
appear intended to advertise an ongoing surveillance. 

      The Justice Department employee mentioned above went so far as to offer an unsolicited 
apology to her downstairs neighbor for the all-night “pacing about” in her bedroom (in the event 
he had happened to notice it). She claimed to be an insomniac. That pacing-about continued 
during her recent 36-hour absence from the area. When our contact politely alerted her to the 
fact that her apartment had apparently been entered during her absence, she told him, in effect, 
to mind his own business and then immediately complained to the building manager that he was 
stalking her. 

      She conveniently forgot to inform the building manager that she had assiduously “courted” 
this individual for several months, without success; and that she had been stealing his 
newspapers on a regular basis. (On one occasion, she handed him a week’s accumulation of 
those papers, claiming that they had been left outside the door of another apartment. Her 
reason for collecting and saving newspapers which had not been delivered to her directly is 
unknown.) 

·        Recurrent confrontations by unusually hostile strangers; and comments by strangers 
which appear intended to evoke “paranoid” reactions. 

      In this context, we note that several individuals have reported confrontations with “homeless” 
people who, on closer examination, were found to be fastidiously clean, though garbed in 
offbeat fashion (wigs included). The same “eccentric” confronted two of the individuals in 
contact with us, at separate distant locations. He is reported as having feigned mental illness on 
both occasions, and as having apparently enjoyed creating a public scene. 

·        Entries into the individual’s residence, during late-night hours while he/she is sleeping, 
and/or during the day when the individual is elsewhere. 

      In virtually all such cases, the burglars leave evidence of their visits, such as by relocating 
objects, or by committing petty and not-so-petty acts of vandalism. In two cases, the burglar’s 
“calling card” was to slaughter caged pets, leaving the mangled carcasses inside their locked 
cages. 

      In one case, the burglar stole several pieces of correspondence and left a packet of crack 
cocaine behind as a “calling card.” Our contact in this case—an individual who has no criminal 
record and no history of experimentation with drugs—is also being harassed (stalked) by a 
police officer in her community. One of his recent acts was to “frame” her with a drug 
possession charge. After pulling her off the road (a frequent pastime) and subjecting her to an 
illegal search (done, twice, so far), he conveniently managed to find a glassine packet of 
cocaine eight feet away, in front of his squad car. He retrieved the packet with his fingers and 
then charged her with Possession. Our contact found the packet of crack cocaine in her 
apartment shortly after this investigator reminded the attorney handling her case that the police 
officer had smudged his only piece of evidence with his own fingerprints. It would appear that 
someone is interested in correcting that police officer’s oversight. 

      In another case, the individual reports that a tremendous amount of money had been stolen 
from a hiding place in her apartment, within hours after she had withdrawn the money from her 



bank. There were no obvious signs of entry into her apartment. The police conducted a cursory 
inquiry which failed to produce evidence of a crime worthy of investigation. (This case is an 
anomaly. Money is not usually stolen. Documents appear to be the preferred objects of theft, 
when thefts occur.) 

      In another case, the burglars replaced installed lightbulbs with “exploding” bulbs, many of 
which were Made in Hungary. The lightbulbs are now in our possession. 

·        Rapidly deteriorating health, generally of a digestive nature. 

      In two cases of the cases reported, massive rectal bleeding accompanied the sudden onset 
of severe gastrointestinal disturbances. One of these individuals abruptly terminated the 
deteriorative process simply by changing the locks on her door. 

·        Sleep disruption/deprivation. 

      This is achieved by means of both overt and electronic harassment. Sleep deprivation, as a 
tactic, invariably surfaces when the targeted individual begins exhibiting a strong emotional and 
irrational response to the other forms of harassment. 

·        Vandalism of privately-owned vehicles. 

      Vehicles invite peculiarly ferocious attacks in these harassment campaigns—slashed tires, 
smashed windows, oil drainage, oil contamination, destruction of electronic components and 
batteries (frequently involving wildly fluctuating, grounded fuel gages, often within range of 
weapons research facilities and/or other microwave emitters); and suddenly failed brakes and 
clutches (possibly involving anti-traction polymers, which are also in DoD’s “non-lethal” 
weapons arsenal). Recurrent auto thefts have also been reported. 

      Two individuals reported finding their oil contaminated immediately after having the oil 
changed by reputable mechanics. In one of these cases, the oil viscosified (thickened) while the 
individual was driving through a remote rural area. Her car ground to a halt. Getting the “gunk” 
cleaned out of her engine proved to be an expensive ordeal. (Viscosification agents are also 
lauded by the U.S. Global Strategy Council as serving “non-lethal” strategic purposes—a topic 
discussed in Part I of this publication. Had this woman been assaulted while awaiting help in the 
said isolated area, the “non-lethal” attributes of viscosification agents might have required 
redefinition.) 

      Most of those who have experienced these attacks on a recurring basis have abandoned 
driving all together—an objective apparently sought by their tormentors as a means of 
increasing their isolation. 

·        Staged accidents. 

      The majority of those in touch with us have reported these types of experiences. One 
individual, for example, was tailgated at a high rate of speed by two vehicles, while concurrently 
being threatened with a gun by one of the vehicles’ occupants. Two others narrowly avoided 
what appeared to be deliberately attempted collisions by drivers who quickly sped away from 
the scene. One avoided three attempts in four days at being run off the road. One survived 
being run off the road in two incidents within a one-week period, which resulted in “totaling” of 
her two vehicles. Another narrowly avoided being crushed into an expressway retaining wall, on 
four occasions, by an off-duty metro bus, as well as, within the same time frame, being “fried” by 
two suddenly-malfunctioned household appliances which subsequently repaired themselves. 

      It should be noted that, in some of these cases, “accidental” deaths do occur. One individual 
in contact with us reported that his mother drove off a cliff to her death, during a period when he 



was researching evidence that a still-respected, high level State Department official had passed 
A-bomb secrets to the Soviet Government during World War II. The accident occurred shortly 
after her car had undergone routine maintenance. She was returning from a dental appointment 
when the accident occurred. Witnesses state that it appeared that she had suddenly stepped on 
the accelerator before running off the road. The accident served to terminate this person’s 
research project. 

      We are also currently looking into the recent death of a woman in Lexington, MO, who was 
killed when the brakes on her tractor failed. We are informed that she had been collecting 
affidavits from persons who believe they are the targets of government harassment and 
experimentation when her “accident” occurred. We are also informed that those affidavits have 
disappeared. 

      Suicides might also qualify as “staged accidents,” particularly where “plausibly deniable” 
government involvement has been surfaced. We are currently looking into the recent suicide of 
a man in Trappe, PA, who, as early as 1981, had asked the FBI and CIA to intervene in his 
case. We have copies of that early correspondence. The man, a former U.S. Army radar 
technician, had a highly technical and—given the date of his correspondence—“precocious” 
grasp of the experimental objectives apparently being sought in his case. It is apparent from his 
correspondence that he had wanted to believe that the Soviets were conducting these 
experiments. The FBI and CIA, of course, did not intervene. We are informed that members of 
his family have also been targets of this experimentation. 

·        Isolation of the individual from members of his/her immediate family—virtually assured 
when highly focused forms of electronic harassment commence. 

      The exception to this is when elderly parents and young children in the family become 
targets for apparent purposes of intimidation. This situation has been reported in eight of our 
cases, to date. 

      One individual (driven to extremes of stress by ongoing electronic harassment focusing on 
her children) killed one child in an effort to protect her from further pain. [2] It appears that lasers 
were being used in this individual’s case. The targeting intensified after she called the Soviet 
Embassy to report the harassment, which she believed to be U.S. Government-sponsored. It 
became even more deadly when, in a further show of defiance, she then called the 
representative of the Iraqi Government to portray the U.S. Government’s war in the Middle East 
as “hypocritical.” She is now hospitalized in a midwestern psychiatric facility, where, apparently, 
the experimentation is now continuing. 

      (That psychiatric facility is in a State where a disproportionate number of complaints of 
electronic harassment are beginning to surface. It is also within range of a U.S. Air Force base 
which houses a “super secret” research facility. We are currently looking into information that 
spouses and children of persons employed on that USAF base may be the targets of 
involuntary experimentation involving directed-energy weapons technologies.) 

      Another individual, during a telephone conversation, was told by an employee of a local 
power company that, if she valued the lives of her children, she would drop her public 
opposition to the company’s installation of high power lines. Since receiving that threat, the 
individual’s 11-year-old daughter has been reduced to extremes of pain, resulting in her 
recurrent hospitalization for treatment of illnesses which cannot be diagnosed. It is now also 
apparent to this individual that her three-year-old son is on the receiving end of externally-
induced auditory input. (DoE figures prominently in this case.) 

·        Progressive financial impoverishment, brought on by termination of the individual’s 
employment, and compounded by expenses associated with the harassment. 



      The majority of those now in contact with the Project—educated, white-collar professionals
—have lost their jobs. Termination of employment in many of these cases involved prefatory 
harassment by the employer and co-workers, which coincided with the other overt forms of 
harassment discussed above. 

      The overt harassment tactics are being described as recurrent, non-sequential and 
overlapping. As noted above, the overt harassment continues even after the electronic 
harassment commences. 

  

Failure of “Establishment” Support Systems 

      Those individuals who have tried to resolve their respective situations through resort to 
“establishment” channels have invariably encountered the following: 

·        Apathy, indifference and/or professed helplessness on the part of members of Congress 
and state legislators. 

·        Dismissal and/or attempted discrediting by psychiatrists who refuse to include the terms, 
“government harassment,” “mind-control experimentation” and “torture” in their vocabulary. 

      Several individuals, thinking that psychiatrists might help to alleviate the extreme stress 
associated with their harassment, were accorded “treatment” which clearly pointed to 
cooperation between their psychiatrists and members of the U.S. Intelligence community. One 
such psychiatrist, in fact, bragged about being a member of the U.S. Intelligence “inner circle,” 
informing our contact that her harassment was a “Pavlovian Experiment,” intended to “break” 
her. 

·        Lack of interest, courage and/or competency in legal circles. 

      Few of those in contact with us have been able to acquire legal assistance—not helped by 
their straitened financial circumstances. Most have found that few attorneys are willing to risk 
their careers by pursuing cases involving what is believed to be government-sponsored 
harassment and experimentation. 

      A few attorneys reportedly engaged in egregious violations of codes of professional conduct, 
in what appear to have been deliberate efforts at sabotaging our contacts’ cases. Subsequent 
attempts by two individuals at obtaining legal redress were met with stonewalling, obstruction, 
and high-level denials of wrongdoing. 

·        Refusal of the mass media to address this topic, except in those cases where suspected 
experimentees have been driven to the point of committing murder or suicide. 

      Such cases (particularly where an individual has claimed to be the victim of CIA-directed 
mind-control involving auditory input) are treated by the press as “curiosities.” An example of 
this is the individual who shot a Navy officer outside the Pentagon in mid-1991. [3] He claimed to 
be a victim of CIA mind control, involving auditory input. According to the press, “he worried 
‘about being run over by trains’...” (ref. incident described in following paragraph). He is now 
permanently residing in a psychiatric facility. He, being institutionalized, and others in the 
preliminary stages of his predicament are no longer of interest to the media. 

      Another recent case which received short-lived press attention[4] involved a woman 
diagnosed as having “suffered from periods of confusion” who climbed over a fence onto a 
railroad track and walked into an oncoming train. Because the incident occurred in a community 



in which an unusually large number of these mind-control experiments have been reported, we 
are looking into the situation. The woman was reportedly “under a physician’s care” because of 
her “periods of confusion.” A family member described the physician to this investigator as “a 
psychiatrist.” We find that the alleged “psychiatrist” is a General Practitioner, otherwise non-
accredited, practicing out of his home. We find also that the suicide may have been witnessed 
under peculiarly-timed circumstances by an alleged “homeless” person who has since 
disappeared. Needless to say, our interest has been whetted. 

·        Refusal and/or inability of local police to intervene. 

      The tendency of local police is to dismiss an individual’s complaints of government 
harassment as the ravings of a “fruitcake.” In one case, discussed above, it is apparent that one 
police officer is actively cooperating in the harassment. Some police agencies, while 
acknowledging the reality of the situation, hesitate to intervene in cases involving what they 
believe to be U.S. Intelligence. On a few occasions, certain police officials did attempt to 
intervene, based on what they perceived to be evidence of a systematic harassment/illegal 
surveillance campaign. Absent a clear mandate to prosecute “stalkers” acting under the aegis of 
U.S. Intelligence, the police obviously had their hands tied. 

·        Refusal of the FBI to intervene in any of the cases brought to our attention thus far. 

      FBI spokesmen do acknowledge that they have received a large number of requests for 
assistance from “mentally disturbed persons” who believe that they are being “zapped by radio 
waves” and/or “are hearing voices...” “from Mars, that is.” 

      In one case, an FBI spokesman reacted in an angry, defensive and bizarre fashion when our 
contact briefly alluded to PROJECT SLAMMER as possibly being related to her surveillance. 
(PROJECT SLAMMER is a CIA-funded study, managed by CIA and FBI behavioral scientist, 
which explores the “mental make-up” of alleged security risks, along with their family members 
and close associates. Participants in PROJECT SLAMMER include NSA, DIA, and Army, Navy 
and Air Force Intelligence.) 

      Until PROJECT SLAMMER was mentioned, the FBI spokesman’s approach in this case was 
to politely and redundantly explain that the law, as currently constructed, prevents the FBI’s 
intervening in this individual’s case. When she briefly pointed out that the surveillance activities 
might fall under the purview of PROJECT SLAMMER, the spokesman’s response was to 
abruptly and angrily declaim, “You don’t know who is conducting that surveillance! You don’t 
know if that is a state police surveillance! ...or a local police surveillance! It could be a totally 
unrelated operation! You don’t know who is conducting that surveillance! [etc., etc.]!” 

      It was apparent from this response that the FBI was at least acknowledging the existence of 
a surveillance, if in somewhat emotional fashion. The individual in question subsequently 
furnished acquired evidence to the local police, who made it clear that they are not participants 
in the surveillance which, based on the evidence, pointedly suggest that our contact is the 
target. 

·        Refusal or inability of the ACLU and Amnesty International to intervene. 

      Both organizations acknowledge receiving many complaints from persons claiming to be the 
targets of some type of electronic harassment. An ACLU spokes-woman characterized the 
complaints as appearing to be rational, except in a few cases. The complaints are not being 
investigated, she said, because of “limited resources.” We have to wonder, of course, why the 
ACLU could recently find resources to defend the rights of prostitutes and the Ku Klux Klan, yet 
remains incapable of intervening in cases such as we are now pursuing. 

      Amnesty International recently informed one of our contacts that they could not intervene in 



her case because their focus is on the U.S. Government’s treatment of prison inmates. While 
incarceration does appear to be one sought-for objective in these harassment/mind control 
experiments, we would like to think that protections by such organizations as Amnesty 
International can be achieved beforehand. 

  

Related Covert Methodologies 

      The persons engaged in this harassment tend to become careless, possibly the result of 
arrogance born of an assumption that nobody can stop them. “Harassees” who have noted this 
carelessness have furnished us with the following insights into the covert side of these 
harassment activities. 

·        Impersonation of military officers. 

      One individual found that her next-door neighbor had claimed to be a military intelligence 
officer, assigned to a space technology unit in California, on year-long “TDY” (temporary duty) in 
the individual’s apartment building. It was subsequently determined that this alleged officer is 
not in fact a member of the U.S. Armed Forces; and that he had used this bogus status to 
acquire information from a major defense contractor. Our contact is certain that this person’s 
apartment was used as a base of harassment operations. 

·        Use of concealment devices, and emitters detected to date. 

      Several individuals and supportive associates report having seen some of the electronic 
devices being used in these harassment campaigns. 

      One saw electronic equipment concealed inside a false-front upright piano being moved out 
of her apartment building. She had previously noted that all of her surrounding neighbors had 
identical upright pianos in their apartments, not one of which was ever played. 

      Other suspected participants in the harassment may be concealing devices in oversized 
stereo speakers, measuring approximately 5' in height x 3' x 3'. Several of our contacts have 
noted the presence of such speakers in adjacent dwellings. 

      One individual was told by a resident of her building that her upstairs neighbor has 
“microwave ovens” in his bedroom and livingroom, but none in the kitchen. 

      Another individual, while standing outside, looked into her neighbor’s window to find that her 
bedroom appeared to be the target of a gray-colored, elongated box-like device, measuring 
approximately 1' in length x 5" in height (side view). A large, black-framed lens protruded from 
the end facing her window. The electrical cord, if any, was not visible from that vantage point. 
The equipment was being operated by a stranger in a three-piece suit, who appeared to be 
quite startled to find that he was being observed. 

      Another was given strong reason to believe that portable emitters are being concealed in 
oversized, extremely heavy, sometimes expandable “briefcases” for use in places of public 
assembly, such as meeting halls, auditoriums and restaurants. Smaller varieties are apparently 
being used on aircraft. 

      On one 3-hour flight, our contact noticed that the man sitting next to her seemed peculiarly 
intent on keeping the attaché case on his lap propped open with his fingertips, while he gazed 
“blankly” into the distance during the entire flight. She believed that she was being electronically 
harassed while on the flight (a common complaint, in most of the cases now being investigated). 



      Our contact reports that, when they prepared to land, the man opened his attaché case to 
hastily check its contents, thus disclosing the presence of a raised, built-in “concealment device” 
covering the entire bottom surface of the attaché case. The low-slung, lift-off cover did not 
appear to be capable of concealing a laptop computer. At one point during the flight —
apparently aware that his “reverie” was inviting attention, —the man devoted approximately ten 
minutes to scribbling assorted entries on a sheet of lined paper, which he had placed on top of 
his briefcase two hours previously. He devoted roughly ten minutes to the effort (obviously 
preferring a pen to a laptop computer). His attaché case remained ajar during this process. [5] 

      One individual reports that mobile emitters may be installed in certain oversized, non-
attributable medical emergency vehicles, possibly for eventual use in civil disturbances. Her 
unsuccessful attempts at following the “medical emergency” vehicle which had surfaced in her 
case ended with a high-speed chase. 

      The phony military intelligence officer, when recently moving out of our contact’s apartment 
building, was found to possess a device which resembles an oversized microwave oven, 
measuring approximately 4' in width x 2' in height x 2 1/2' in depth. A subsequent examination of 
his apartment revealed that he had tapped numerous additional lines into existing, in-house 
telephone and TV cables; and that he had gone to great pains to conceal a major excavation 
into one wall abutting the “harassee’s.” Judging from photographs taken immediately after this 
person’s departure, the wiring suggests that he was hooked by modem into a computer 
network, and that at least some of his electronic equipment was situated in a large walk-in 
closet, again abutting the “harassee’s.” 

      When the alleged officer moved out, his equipment (except for the oversized “microwave 
oven”) was packaged in boxes identifying the contents only as stereo components. During his 
year-long residency in this building, no sounds emanated from his apartment to indicate use of 
this “stereo” equipment. 

·        Use of modified license plates and vehicle look-alikes. 

      Some individuals have noted that their neighbors’ vehicles are periodically replaced (during 
peak periods of harassment) by others which qualify as “rough look-alikes.” The tags on these 
latter closely resemble those on the homeowners’ vehicles, with a difference being noted in only 
one digit or one letter. These modified plates appear to have been acquired through State DMV 
channels, thus suggesting government/intelligence agency involvement. 

      In one case, where the individual has obtained police assistance, tracking of one plate 
surfaced evidence of a drug connection. That plate rapidly disappeared from the vehicle in 
question, to be replaced by another, again bearing a one-letter modification. 

·        Use of neighbors’ residences as bases of operation and training. 

      One individual recently saw a team of “technicians” in the house behind hers—a 
consequence of the team’s failure to close the curtains and/or dim lighting when puttering 
around in the kitchen at 5:00 in the morning. The three men (strangers to this individual, all 
stripped down to their T-shirts) behaved as if they were unaware that they were being watched. 
Their observer had long suspected that this house was being used as a base of electronic 
harassment operations. The harassment had been ongoing throughout the night. 

      To provoke a response from these men, the individual eventually commented aloud on their 
activities. They responded immediately by turning the lights off and switching to the use of 
flashlights. Why they failed to close the curtains is unknown. 

      This individual is working with the police in an effort at ending this surveillance and 
harassment, with mixed results. 



* * * 

      Another individual, paying a surprise visit to the apartment upstairs, overheard one of her 
own telephone conversations being played on a tape recorder inside that apartment. Lacking 
both a legitimate pretext to enter the apartment and the support of the building’s management 
personnel and/or the police, she was prevented from pursuing this further. Her upstairs 
neighbor is purportedly employed by Stanford University Hospital, in Stanford, CA. 

      The target of surveillance and harassment in this case is still also trying to recover from the 
effects of exposure to potentially lethal doses of radiation, administered in the 1970’s by a 
dangerously “incompetent” dentist. This might explain the involvement of alleged Stanford 
University Hospital personnel in her situation. 

      The government is on record as having experimented on unwitting U.S. citizens with 
radioactive materials during the 1970’s (and earlier).[6] The House Subcommittee on Energy and 
Commerce based their investigation into this matter on a 30-year accumulation of documents 
maintained by the Department of Energy. Under the circumstances, it will come as no surprise if 
it is ultimately found that DoE has been involved in this woman’s surveillance and harassment. 

* * * 

      Another individual paid a surprise visit to the apartment immediately beneath hers, in an 
attempt to identify the source of a tremendous racket in her ventilation system. Standing outside 
the door, she could hear an individual moving around, a short distance from the door. She also 
heard the sound of rustling paper and the steady, sonar-like “pinging” of some type of electronic 
device. In response to her repeated knockings on the door, the person inside simply stopped 
moving about. The sound of rustling paper (perhaps a printout of some type) and the steady 
“...pin-ng! ...pin-ng!” sound continued. The occupant of this apartment resumed moving about 
only after it was (incorrectly) believed that our contact had departed the area. Typically, this 
situation could not be pursued further. 

* * * 

      All of those who live in apartment buildings report unusual patterns of occupancy in the 
apartments surrounding their own; i.e., upstairs, downstairs and on all sides. They have become 
quite convinced—if only because of the highly focused nature of the symptoms being 
experienced—that these surrounding apartments are being used as bases of operation. 
Perhaps this encirclement facilitates studies of holographic human telemetries; or perhaps it is 
intended to increase the prospect of brain entrainment by electronic means (“entrainment” being 
one published objective sought in mind control experiments).[7] 

      In examining this situation more closely, a number of individuals have found that surrounding 
apartments are either permanently vacant, for unknown reasons, or that they have been “sub-
let” by the original occupants to persons who are purportedly unknown to the buildings’ 
management personnel. In one case, the surrounding renters all list two residences in the local 
telephone book. Not one lives in the apartment building in question, though the address is 
identified as one of the renters’ places of residence. One individual suspects that the original 
occupants of apartments surrounding hers have simply been relocated to other apartments in 
the same (large) building. Another suspects that an adjacent apartment, which has been 
permanently rented to the U.S. Government for use by “visitors” is also being used as a base of 
operations. 

      One individual found that an immediate neighbor’s housemate has the same (unusual) name 
of a university professor who has engaged in extensive research on behalf of the government, 
studying the bioeffects of exposure to microwave radiation. 



·        Use of informants/agents provocateurs, frequently members of the opposite sex. 

      As noted in the U.S. House of Representatives Committee on Interior and Insular Affair’s 
draft report, Alyeska Pipeline Service Company Covert Operation (July 1992), the Wackenhut 
Corporation’s Special Investigations Division adopted this tactic when pursuing Alyeska’s critics. 

      A number of individuals in touch with us report a range of experiences with new “friends” 
who—apparently posing as confidants—used acquired personalia to abruptly end these 
“friendships” under deliberately degrading and humiliating circumstances. When taken in the 
context of the ongoing surveillances and harassment, these exercises appear intended to 
heighten emotional trauma, perhaps to provoke an uncontrolled response and/or to enforce 
isolation. 

·        Misuse of covert intelligence personnel (possible former case officers). 

      One individual, while under contract to the U.S. Government, properly reported what he 
believed to be an approach by a hostile intelligence service. Within a few weeks, alleged U.S. 
Intelligence officers contacted this individual. In addition to questioning him about his 
background, these alleged intelligence officers asked that he keep in constant touch with them, 
particularly when planning to travel. 

      It soon became apparent that the alleged intelligence officers were intent only on forcing this 
individual to report to them as directed, and to account for his activities. He was not asked to 
assist the U.S. Government in any form of intelligence operation; he was not asked to execute 
any form of secrecy affirmation statement acknowledging the classified nature of these 
meetings; nor was he told why these meetings—involving a total of seven alleged case officers
—were necessary. 

      When he began to balk at a continuation of this process, one of his “handlers” conveyed a 
threat, suggesting that his continued compliance might be “enforced.” Finally, when this 
individual adamantly refused to cooperate further, massive overt harassment commenced and 
is currently ongoing. 

      The operation (clearly intended to bully this individual into submissive compliance for 
purposes which are still unknown) involved crude tactics formerly prized by the KGB. 

      Whether or not legitimate U.S. Intelligence case officers were involved in this activity 
remains to be determined. Some private firms retain former U.S. Intelligence case officers for 
contracting out as “security specialist.” The founder and CEO of one such firm (Gerald P. Burke, 
The Parvus Company, Silver Spring, MD) has informed us that the activities of contract case 
officers are neither monitored nor subject to formal restraint. 

·        Use of psychotropic drugs by cooperative physicians. 

      Shortly after resigning from the CIA, one of our contacts underwent a range of experiences 
which suggested that she had been massively drugged. One of the alleged perpetrators, whom 
we have met, alternately claims to be employed by NASA and/or by a firm in Miami, handling, 
“microwave equipment.” NASA has no record of this person under the name furnished. 

      The “experimentee” ultimately sought the assistance of a psychiatrist, whom her parents had 
located as a referral. The psychiatrist treated her reported “flashbacks” by immediately placing 
her on a regimen of Stelazine, which quickly aggravated her condition. He also made comments 
to this individual which suggested that he had a foreknowledge of her situation, and that he was 
cooperating with U.S. Intelligence. On one occasion the psychiatrist intimated that our contact 
might be employable as an assassin; and he repeatedly urged her to move to Great Britain 
where, he said, she would be put in touch with an unidentified Member of Parliament. 



      Interestingly, he had a tremendous computer system in his office suite, which he explained 
as being connected by modem into a national level system which, in turn, connected into private 
residences. When showing her this equipment, this psychiatrist informed our contact that she 
had been “CAT scanned,” pointing out that she was the subject of the vast series of “A’s” and 
“B’s” being printed out by one of the many terminals at his disposal. 

      Our contact also found that this psychiatrist kept a military uniform in his closet which bore 
the rank and insignia of a three-star general. 

      The individual ultimately sought psychiatric support elsewhere. Her new psychiatrist, 
formerly employed by DoD, immediately put her on a regimen of Haldol Decanoate, Klonopin 
and Benzatropine. The combined effect of these drugs was loss of memory and a state of mind 
which, under other circumstances, might be diagnosed as Depersonalization or Dissociative 
Disorder. All three drugs proved to be highly addictive. Our contact, since severing contact with 
this psychiatrist as well, has finally successfully overcome the addiction. 

* * * 

      Another individual—the one whose psychiatrist had informed her of her role in a “Pavlovian 
Experiment”—was subjected to attempted drugging by Trazodone, one of the strongest 
sedatives on the market. The psychiatrist in question kept no record of the individual’s 
outpatient visits, nor of her Trazodone prescriptions. Being unaware that the individual was not 
adhering to his regimen, the psychiatrist urged her to rapidly increase her dosage, renewing her 
30-day prescription after a period of only 11 days. 

      Though aware of her heart condition, he failed to monitor her condition, dismissing her 
complaints of (electronically-induced) pains in her heart as inconsequential. Trazodone is 
known to aggravate heart conditions. Perhaps the intent was to have this individual succumb to 
a “heart attack” as the result of “imagined” government harassment. Neither the appropriate 
psychiatric society nor the FBI would touch this case. 

* * * 

      Another individual (a clear target of retaliation) sought medical assistance to counter sudden 
massive headaches and recurrent attacks of vomiting—effects which can be produced by 
infrasound. The physician to whom she was referred (an alleged specialist in Internal Medicine) 
placed her on a combination of Compazine and Xanax, prescribing dosages which the 
Physicians’ Desk Reference warns against. 

      Compazine, in addition to being an anti-emetic, is used in the treatment of psychotic 
disorders. It can also cause tardive dyskinesia, an irreversible syndrome involving loss of motor 
control. Xanax is known to induce vomiting. Both drugs can lead to dependency and a 
worsening of the patient’s condition. The effects of all such drugs, in fact, can be mutated in 
high-energy fields, thus increasing the likelihood of adverse reactions. 

      We have recently found that this prescribing “physician” is not licensed to practice medicine 
in the State in which she has been practicing since at least 1989. 

      Our contact, being concerned about the long-term effects of Xanax and Compazine, 
consulted another physician in that same office. This physician immediately prescribed Prozac, 
failing to concurrently recommend that her patient discontinue the Xanax and Compazine 
prescriptions. When our contact refused to take any psychotropic drugs, the doctor became 
upset and asked, “Don’t you want to get well?” 

      This second physician is a licensed practitioner in Internal Medicine, with no background in 
Psychiatry. We have also found that she apparently refers her patients to yet a third physician in 



the office who claims to be a psychiatrist. She, too, is licensed to practice Internal Medicine, 
only. Her receptionist described this third physician as having a psychiatric “sub-specialty,” ... 
“as an internist.” The receptionist also informed us that this internist “is treating a number of 
psychiatric patients.” 

      On pursuing this further, we find that these physicians are in a small “medical group” which 
is not listed by specialty in standard regional telephone directories. The group bears the same 
name as one of the CIA’s most infamous recruited physicians (perhaps best described as “the 
Mengele of MKULTRA”). 

      The doctor’s offices are located in a bank building, which, we have found, is a favored hiding 
place for security-oriented businesses and government agencies. Two computer firms, co-
located with an attorney who represents “Island Resort Development, Ltd.,” are situated 
immediately beneath the doctors’ offices. The prospect of our finding island resort 
developments within 500 miles of this attorney’s office is limited. 

      Our contact, being apprised of these findings, is seeking medical help elsewhere. 

* * * 

      In two of our cases, urologists took it upon themselves to play the role of “psychiatrist”; i.e., 
they rendered psychiatric diagnoses and prescribed psychotropic drugs. One of these 
urologists, employed by The Mayo Clinic in Rochester, MN, prescribed Haldol, informing our 
contact that he perceived her to be “psychotic.” His efforts at getting a Clinic psychiatrist to 
confirm this diagnosis were unsuccessful. The psychiatrist, apparently a rare individual who 
subscribes to codes of medical ethics, found nothing wrong with this woman, even given the 
nature of her complaints. The urologist’s response to this was to issue his own Haldol 
prescription. Sensing that something was amiss, the woman refused to have the prescription 
filled. 

* * * 

      Yet another individual ended up in the hands of a psychiatrist who, as a purported means of 
ending the stress associated with her harassment, offered to put her under hypnosis. She 
described the hypnotic state as “equivalent to floating” and (based on her overall experiences 
with this physician) has not ruled out the possibility that drugs may have been surreptitiously 
administered. The psychiatrist claimed to be interested in psychic phenomena and 
demonstrated an apparently remarkable ability to read this individual’s mind. 

      While in her “hypnotic state, the individual felt a sharp, painful pressure inside her nose, as if 
something were being shoved up her nostrils to the sinus cavities. She awoke to find blood 
pouring out of her nostrils. The psychiatrist casually dismissed this as owing to a probable cold. 

      Shortly after that experience, the individual began to hear loud tones in her head, followed in 
due coarse by auditory input. Brain scans have failed to yield evidence of an implanted device. 
(We have recommended that she undergo a scan by means of a suitably adapted non-linear 
junction detector, as a preliminary.) Suffice it to say, this individual has severed contact with the 
psychiatrist and is continuing to cope with ongoing overt and electronic harassment by other 
non-medical means. 

·        Use of medical implant devices. 

      The situation just described is not our first encounter with the apparent use of medical 
implant devices in these harassment/mind-control cases. Another of our contacts began 
receiving auditory input roughly 15 years after she had 4 mm. cochlear implants placed in her 
ears. The “voices” claimed to be affiliated with the CIA and, among other things, expressed 



intentions of running this woman as an agent in denied areas by “piggybacking” their audio 
transmissions onto standard FM frequencies to avoid detection. 

      We have been unable to locate the surgeon who implanted these devices, though we do 
have a copy of his operative reports. A recent CAT scan of this individual failed to disclose the 
presence of the cochlear implants. 

      Several years ago, the individual (now a psychologist) applied for a position with the CIA. 
She was interviewed by four Langley-based, purported psychologist, who allegedly informed her 
that her job would involve the assessment of certain criminals for purposes of weighing their 
prospects for loyalty to this agency. 

      During these interviews, she was told to read several books by such persons as Philip Agee, 
Stansfield Turner and Ralph McGehee, all of whom were unknown to her. The alleged 
psychologist claimed that these authors had described the CIA “as it really is.” Our contact was 
not asked to execute a secrecy affirmation statement acknowledging the classified nature of 
these proceedings. 

      The unconventional manner of this interview process suggests that this individual was being 
toyed with, for reasons which remain to be determined. She did not get the job and in fact more 
recently lost her job with a state penitentiary. She was fired on the recommendation of the 
prison’s psychiatrist, because of her insistence that she is receiving auditory input from CIA 
personnel who persist in feeding her classified information. 

      Interestingly, though this individual was deemed unfit to function as a psychologist in the 
penitentiary system, the State has rehired her, assigning her to a mental health facility where, 
apparently, she is to develop a behavioral modification program for retarded adults with 
diagnosed mental illnesses. 

      This individual claimed to be receiving and responding to externally-induced auditory 
“advice” while working with prison inmates. It may be presumed that the process will continue. 
Under the circumstances, we have to wonder if this case qualifies as a benchmark in mind-
control experimentation; i.e., employment of a mind-controlled psychologist to run the equivalent 
of mind-control experiments on mentally-ill retarded adults. We will continue to monitor the 
situation. 

* * * 

      The individual whom we previously identified as having challenged a local power company 
also appears to have been “tagged” by some type of implant device. During a recent 
symposium, she was approached by a man whose business card identifies him as “Program 
Manager, Electromagnetic Radiation Division,” DoE. His approach was suitably sympathetic. 
Our contact ultimately accepted the man’s invitation to continue discussing their common 
ranges of interest in his hotel room. During this meeting, she accepted the offer of a drink, 
blacked out after consuming it, and awoke four hours later, still in this man’s hotel room, to find 
that the back of her ear had been punctured and was bleeding. There was no evidence of a 
sexual assault. The man glibly evaded this woman’s requests for an explanation. She has since 
found two adjacent puncture marks behind her ear, which are not healing properly, and between 
which she can feel the presence of a “wire” measuring approximately 1/4" in length. We are 
pursuing this further. 

      The said DoE Project Manager has more recently initiated contact with yet another activist in 
touch with this Association. His call was unsolicited. He apparently wanted to know if this 
woman would be attending an upcoming conference. We have warned the individual to avoid 
any form of private meeting with the said Project Manager. 



* * * 

      To date, we are aware of three cases involving clandestine behavior on the part of alleged 
DoE employees. The CIA figures prominently (if peculiarly) in the majority of our other cases. 
Two of those have been discussed above. 

      In another, also involving auditory input, the individual is certain that the current Director of 
Central Intelligence (DCI) participated in the “voice transmission” process on at least one 
occasion. She claims to have recognized his voice. When she commented aloud on the DCI’s 
perceived involvement in this experimentation, the “voice” responded with stuttered and 
stammered denials. We are told that this particular “voice” has not been heard from since. 

* * * 

      In yet another case involving auditory input, the individual has allegedly been informed by 
her “voices” that the technologies being used against her were stolen from the CIA by a 
maverick employee, whose group is now targeting her from a distance of 2,000 miles. She 
reported this to the DCI’s office and was allegedly informed by the Deputy DCI that she will be 
awarded millions of dollars if she can produce the equipment and any of the personnel involved 
in her harassment. 

      One unusually-candid CIA spokesman also allegedly informed this individual that, “while the 
CIA does not deny having this equipment,” they “do not use it in this country.” Perhaps this 
explains why a number of our contacts have also been electronically harassed while traveling 
overseas. 

      This woman has also been repeatedly assured by CIA DDS (security) personnel of the 
Agency’s sincere concern for her welfare. During a recent telephone conversation with that 
Office, we confirmed that she is indeed known to the CIA. Based on this, we asked that the 
Agency “put its money where its mouth is,” so to speak, by conducting a long-term electronic 
sweep of this individual’s premises. That was two months ago. No sweep has been conducted, 
though CIA spokesmen continue to “sympathize” with her predicament. 

* * * 

      Another individual, a target of harassment and experimentation since 1952 (apparently 
singled out because of his student activism while at Penn State University) began hearing 
“voices” after having most of his teeth capped. He has more recently been informed by his 
“handlers” that implanted devices are no longer used for purposes of inducing auditory input. No 
explanation was offered. He was quite visibly surprised when informed by this investigator that 
auditory input can be achieved solely by means of pulsed microwave audiograms (discussed in 
Part I of this report). 

      This individual’s “handlers” allegedly have also stated that their experiments on U.S. citizens 
are in pursuit of a variety of objectives; viz., 

      (1) develop an effective means for creating a perfect, “robotized” soldier;

      (2) alter individual sexual preferences, such as by turning heterosexuals into homosexuals 
(they allegedly claim to be having “difficulties” reversing the process): and

      (3) enhance or destroy levels of academic achievement, at will, such as by degrading the 
performance of otherwise brilliant students, and by drastically improving the performance of 
poor students.

      Given the technology at the government’s disposal and a predisposition on the part of 



certain governmental agencies to “play God” in experimental fashion with citizens’ lives, these 
purported projects do not come across as being totally far-fetched. 

* * * 

      Another case involves a woman whose experiences suggest that she, too, is an MKULTRA 
experimentee being kept on the books, so to speak. The woman, apparently a “pet” 
experimentee, found herself being introduced to a wide array of prominent individuals whose 
connections with the CIA she believed to be quite apparent. One of those she states, was 
Robert Jay Lifton, a well-known author and expert on brainwashing, whose books include The 
Nazi Doctors: Medical Killing and the Psychology of Genocide (Basic Books, 1986). 

      Her experiences included a voluntary (“referral”) admission to Hollywood Hospital, 
Vancouver, British Columbia, Canada, in 1973, during an era when MKULTRA experiments at 
the Alan Memorial Institute, McGill University, Montreal, Canada, were only beginning to 
capture the attention of the U.S. Senate.[8] 

      More recently, in 1990, she was transported to New York University’s Cameron Medical 
Center, in Westchester, NY (under circumstances which qualify as an abduction), where she 
was forcibly wrestled to the ground by approximately six Center staffers and forcibly confined for 
a period of approximately three weeks. She was neither psychiatrically counseled nor formally 
tested while in that facility. The psychiatrists assigned to her case appeared more intent on 
forcing her to take a combination of neuroleptic drugs, to include Haldol, Navane, and Cogentin. 
(Haldol and Navane can cause tardive dyskinesia.) She resisted those attempts. 

      A court ultimately ordered this woman released from the Center, stipulating that she was not 
to be administered drugs. On subsequently acquiring her medical records, under conditions 
which prevented censoring or doctoring of those records, she found that her psychiatrists had 
planned to inject her with drugs (in defiance of the court order) on the day of her release. As 
luck would have it, she was released a day early. 

      This woman states also that she has met Budd Hopkins, of the Intruders Foundation, and 
that she had a long-term, confiding relationship with John E. Mack, Professor of Psychiatry, 
Harvard Medical School, and founding Director of the Center for Psychological Studies in the 
Nuclear Age (previously named, Research Program for the Study of Human Continuity; and, still 
previously, rumored to have cooperated with the CIA in studies of “human ecology”). 

      At one point in their relationship, Professor Mack apparently accompanied this woman to a 
“support group” meeting of UFO abductees, who, she observed bemusedly, “spent their time 
comparing [extraterrestrially] implanted devices.” Professor Mack is on record as promoting the 
perception that UFO abductions are legitimate.[9] 

      We frankly doubt that extraterrestrials who have a means to commute intergalactically would 
stoop to implanting comparatively primitive devices in human beings. However, should it be 
proved that the psychiatrist, surgeon and DoE Project Manager discussed above are 
extraterrestrials posing as humans, we will be happy to weigh that information. If it is similarly 
established that the vehicular “abduction” of the woman discussed above was the work of an 
extraterrestrial named Kaplan, who is posing as a human with Cornell Medical Center 
connections, we will be happy to ponder that as well. 

      In the meantime, it would seem reasonable that the government would want the public to 
believe that extraterrestrial visitations are on the upswing. Mind-altering drugs, externally-
induced auditory input, holographic projections (also a DoD capability), [10] appropriately focused 
directed-energy targeting, device implantations, special effects and abductions are all within this 
government’s capabilities and can be used for purposes of creating illusions of UFO 
experiences. Persons not cognizant of this might be more inclined to fall for the UFO 



mythologies now being officially “legitimized.” 

* * * 

      Other cases, possibly involving U.S. Navy Intelligence, NSA, the Drug Enforcement Agency 
(DEA) and, peripherally, members of former Soviet Bloc intelligence services will be discussed 
in future reports. 

  

Harassment Objectives 

      In his book, Psychiatry and the CIA: Victims of Mind Control, Dr. Harvey Weinstein quotes 
the following passage from a book entitled, Battle for the Mind: A Physiology of Conversion and  
Brainwashing, by William Sargant (Greenwood Press, Westport, CT, 1957): 

      “By increasing or prolonging stresses in various ways, or inducing physical debilitation, a 
more thorough alteration of the person’s thinking processes may be achieved. ...If the stress or 
the physical debilitation, or both, are carried one stage further, it may happen that patterns of 
thought and behavior, especially those of recent acquisition, become disrupted. New patterns 
can then be substituted, or suppressed patterns allowed to reassert themselves; or the subject 
may begin to think or act in ways that precisely contradict his former ones. 

      “‘...If a complete sudden collapse can be produced by prolonging or intensifying emotional 
stress, the cortical slate may be wiped clean temporarily of its more recently implanted patterns 
of behavior, perhaps allowing others to be substituted more easily.’” 

      Dr. Weinstein then comments: “The parallel with [Dr. Ewen] Cameron’s theory of differential 
amnesia is striking, and the relationship to brainwashing is abundantly clear.” [11] Dr. Cameron, 
employed by McGill University’s Allan Memorial Institute in Montreal, Quebec, Canada, between 
1943 and 1964, conducted brainwashing experiments upon select, non-volunteer psychiatric 
patients on behalf of the CIA. Dr. Weinstein’s father was one of Cameron’s victims. 

      Sargant’s theorems and Cameron’s associated experimental findings appear to be the 
driving force behind the harassment and experimentation now being reported to this 
Association. All of these individuals are being subjected to a series of overlapping 
circumstances which apparently are meant to induce and sustain long-term extremes of stress. 
All of these individuals have been effectively isolated. Unethical psychiatrists and physicians are 
involved in the majority of these cases. Mind-altering prescription drugs are being used for 
clearly non-therapeutic purposes. Evidence of LSD use is also beginning to surface (one of 
Cameron’s favored mind-altering substances). And “psychic driving” techniques—Cameron’s 
pet brainwashing method—are involved in all these cases, to a much greater and more 
potentially effective degree where auditory input is involved. 

      The long-term objectives of these harassment and experimentation campaigns appear to be 
quite fundamental; viz., 

      (1) induce a sense of perverted “loyalty” toward the very agencies engaged in the 
individual’s harassment, to confuse his or her priorities where the possibility of 
obtaining legal redress might be concerned; 

      (2) redirect the targeted individual’s feelings of hopelessness, anger and frustration 
toward racial and ethnic groups, and toward select, prominent political figures, to include 
the President of the United States; and 



      (3) force the individual to commit an act of violence, whether suicide or murder, under 
conditions which can be plausibly denied by the government. 

      An operation’s ultimate success apparently hangs on this latter objective. We have 
successfully obstructed this process in a number of cases now being investigated.

The “Stalker” Phenomenon 

      In recent weeks, considerable publicity has been given the trauma suffered by victims of 
“stalkers” (persons who obsessively surveil, harass and, in some cases, kill targeted individuals 
for assorted, unfathomable reasons). Movie stars who have been stalked recurrently make the 
news. Stalking, as a problem, is in fact becoming widespread, to the point where, in some 
States, the activity has finally been specifically proscribed by law. 

      The individuals in contact with our Association are reporting the same terrifying ranges of 
experiences as are now being reported in the press on behalf of other victims of stalkers. The 
only difference in the cases reported to us is that the stalkers operate in groups over extremely 
prolong periods of time, and (it would appear) with the blessing of certain agencies of the U.S. 
Government. The laws being passed to protect victims of stalkers are clearly being selectively 
applied. We hope to put an end to this situation; that is, in addition to achieving the objectives 
discussed above. 

      It should be noted that the FBI, though unwilling to intervene in the cases described above 
recently intervened on a massive scale to protect Joy Silverman, a Bush-appointed trustee of 
the J.F. Kennedy Center for the Performing Arts, from the ardent “stalkings” of her estranged 
paramour, Sol Wachtler, Chief Justice, Court of Appeals for the State of New York. [12] 

      Wachtler had apparently threatened to kidnap Silverman’s daughter if not paid $20,000. 
Since no kidnapping had occurred, and the case qualified merely as an attempted extortion, a 
question arises as to why the New York State Police could not have handled this investigation. 
Mrs. Silverman resides in New York. 

      It would appear that the FBI devoted more than 100 agents and technicians to the effort, 
resolving the case within approximately 30 days. On November 7, 1992, the day of his arrest, 
Wachtler ran a gauntlet of 80 FBI special agents on the Long Island Expressway. Apparently 
the FBI does not have enough to do, if staking out a lone stalker is their top priority. We have to 
wonder, of course, if the FBI’s massive response was prompted by what was perceived to be 
Wachtler’s usurpation of governmental stalking prerogatives. 

      Mrs. Silverman’s $300,000 donations to Republican Party causes could be considered a 
basis for the FBI’s solicitous concern for her welfare. It would appear, under the circumstances, 
that the “stalking victims” discussed above—being by now quite poverty-stricken—should 
abandon all hope of FBI intervention in their respective situations. FBI protection appears to 
have a price tag, which not one of our contacts can afford. 

  
There can never be any justification for torture. It creates an 

escalation of violence in the internal affairs of states. It spreads 
like a contagious disease from country to country. It has lasting 
effects on the mental and physical health of the victim and 
brutalizes the torturer. It is our fundamental duty as human 
beings to express what is surely the conscience of humanity 
and to eradicate this evil. 
  



      [Amnesty International, February 1990, in the context of the U.S.  
Government’s continuing failure to ratify the U.N. Convention Against  
Torture and Other Cruel, Inhuman or Degrading Treatment or  
Punishment, dated December 10, 1984] 
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THE LIDA MACHINE

 

An old medical, Russian-made device that transmits pulses of 40 MHz radio signal at pulse rates 
designed to match relaxed and sleeping states originally.

The machine, known as the LIDA, is on loan to the Jerry L. Pettis Memorial Veterans Hospital 
through a medical exchange program between the Soviet Union and the United States.

Hospital researchers have found in changes behavior in animals.

"It looks as though instead of taking a valium when you want to relax yourself it would be possible 
to achieve a similar result, probably in a safer way, by the use of a radio field that will relax you" 
said Dr. Ross Adey, chief of research at the hospital.  [Dr. Adey is now deceased.]

[Missing one line on the photocopy] ... manual shows it being used on a human in a clinical setting, 
Adey said. The manual says it is a "distant pulse treating apparatus" for psychological problems, 
including sleeplessness, hyper-tension and neurotic disturbances.

The device has not been approved for use with humans in thiscountry, although the Russians have 
done so since at least 1960, Adey Said.

Low frequency radio waves simulate the brain's own electromagnetic current and produce a trance-
like state.
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Adey said he put a cat in a box and turned on the LIDA.

"Within a matter of two or three minutes it is sitting there very quietly ... it stays almost as though it 
were transfixed" he said.

Tho hospital's experiment with the machine has been underway for three months and should be 
completed within a year, Adey said.

Eleanor White's comments (Dr. Byrd's statement follows):

1.  Heavy "fatigue attacks" are a very common experience among involuntary neuro-
electromagnetic experimentees.  The LIDA device could, right out of the box, be used as a fatigue 
attack weapon, FROM HIDING, thru non- or semi-conductive walls.

2.  If the LIDA machine is tuned for tranquilizing effect, then it might also be tuned for "force 
awake" and other effects too. This device is an electronic harassment weapon, AS IS.  A TV 
documentary stated the Russian medical establishment considers this 1950s device obsolete.  
(Wonder what has taken it's place?)

Below is a statement from Dr. Eldon Byrd, U.S. psychotronic researcher who funded Dr. Adey's 
work with the LIDA machine:

"The LIDA machine was made in the 1950's by the Soviets.  The CIA purchased one through a 
Canadian front for Dr. Ross Adey, but didn't give him any funds to evaluate it.

"I provided those funds from my project in 1981, and he determined that the LIDA would put 
rabbits into a stupor at a distance and make cats go into REM.

"The Soviets included a picture with the device that showed an
entire auditorium full of people asleep with the LIDA on the
podium.  The LIDA put out an electric field, a magnetic field, light, heat, and sound (of course light 
and heat are electromagnetic waves, but at a much higher frequency than the low frequencies of the 
electric and magnetic fields mentioned above).

"The purported purpose of the LIDA was for medical treatments; however, the North Koreans used 
it as a brain washing device during the Korean War.  The big question is:  what did they do with the 
technology?  It could have been improved and/or made smaller.  It is unlikely that they abandoned 
something that worked.

"Direct communication with Ross Adey:  While he was testing the LIDA 4, an electrician was 
walking by and asked him where he got the "North Korean brain washing machine".  Ross told him 
that is was a Russian medical device.

"The guy said he had been brain-washed by a device like that when he was in a POW camp. They 
placed the vertical plates alongside his head and read questions and answers to him.  He said he felt 
like he was in a dream.  Later when the Red Cross came and asked questions, he responded with 
what had been read to him while under the influence of the device.  He said he seemed to have no 
control over the answers.

"The LIDA is PATENTED IN THE US.  Why?  They are not sold in the US--the only one I know 
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that exists is the one that was at Loma Linda Medical Center where Adey used to work.  Eldon"

Involuntary neuro-experimentation activist Cheryl Welsh, Davis CA, sent in this clipping from an 
article by Dr. Ross Adey but without complete bibliographic references:

"Soviet investigators have also developed a therapeutic device utilizing low frequency square wave 
modulation of a radiofrequency field.  This instrument known as the Lida was developed by L. 
Rabichev and his colleagues in Soviet Armenia, and is designed  for "the treatment of neuropsychic 
and somatic disorders, such as neuroses, psychoses, insomnia, hypertension, stammering, bronchia 
asthma, and asthenic and reactive disturbances".

It is covered by U.S. Patent # 3,773,049.  In addition to the pulsed RF field, the device also delivers 
pulsed light, pulsed sound, and pulsed heat.  Each stimulus train can be independently adjusted in 
intensity and frequency.

The radiofrequency field has a nominal carrier frequency of 40 MHz and a maximum output of 
approximately 40 Watts.  The E- field is applied to the patient on the sides of the neck through two 
disc electrodes approximately 10 cm in diameter.  The electrodes are located at a distance of 2-4 cm 
from the skin.

[Eleanor White's comment:  The fact that Dr. Ross Adey mentioned an "audience" being put to sleep
by the LIDA suggests that the "E-field" electrodes may not play an essential role.  The radio signal 
appears to be the primary cause of the sleep/trance effect.]

Optimal repetition frequencies are said to lie in the range from 40 to 80 pulses per minute.  Pulse 
duration is typically 0.2 sec.  In an 8 year trial period, the instrument was tested on 740 patients, 
including adults and children.  Postivive therapeutic effects were claimed in more..."
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Radiofrequency/Micowave Radiation Biological Effects and Safety
Standards: A Review

Scott M. Bolen
June 1988

Abstract

The study of human exposure to radiofrequency/microwave radiation has been the
subject of widespread investigation and analysis. It is known that electromagnetic radiation
has a biological effect on human tissue. An attempt has been made by researchers to
quantify the effects of radiation on the human body and to set guidelines for safe exposure
levels. A review of the pertinent findings is presented along with the American National
Standards Institute (ANSI) recommended safety standard (C95.1-1982) and the United States
Air Force permissible exposure limit for RF/MW radiation (AFOSH Standard 161-9, 12
February 1987). An overview of research that was conducted in the Soviet Union and
Eastern Europe is also included in this report.

I. INTRODUCTION

In 1956, the Department of Defense (DOD) directed the Armed Forces to investigate
the biological effects of exposure to radiofrequency/microwave (RF/MW) radiation. The
Army, Navy, and Air Force Departments commissioned a Tri-Service Program under the
supervision of the Air Force to meet the DOD directive (14), [15]. The Rome Air
Development Center and the Air Research and Development Headquarters were ultimately
given rspmsibility to manage the program. On July 15-16, 1957 the first of four Tri-
Service Cmferences was held to discuss the effects of RF/MW radiation. These conferences
were the first major effort put forth by the scientific community to explore the biological
effects of exposure to RF/MW radiation [14]. Since then, researchers have discovered a
number of biological dysfunctions that can occur in living organisms. Exposure of the
human body to RF/MW radiation has many biological implications. The effects range from
innocuous sensations of warmth to serious physiological damage to the eye [1], [2], (5], [6],
[8], [15]. There is also evidence that RF/MW radiation can cause cancer (81.

The absorption of RF/MW radiated energy causes biological reactions to occur in the
tissue of the human body. In order to determine safe exposure levels and to understand the
effect of RF/MW radiation it is necessary to know the absorption characteristics of the
human tissue. The National Institute for Occupational Safety and Health (NIOSH) (8] has
reported several physical properties that account for energy absorption in biological
materials. Factors which govern energy absorption include: (1) strength of the external
en (EM) field, 2) frequency of the RF/MW source, 3) the degree of hydration
of die tissue, and 4) the physical dimensions, geometry, and orientation of the absorbing
body with respect to the radiation EM field (8]. There is some disagreement among
researchers in determining a specific measure for the dose of RF/MW radiation contracted by
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biological materials. The most commonly accepted measure is the Specific Absorption Rate
(SAR). The SAR is defined as the rate at which RF/MW radiated energy is imparted to the
body - typically in units of watts per kilogram (W/Kg) [41. The deposition of energy
specfd in terms of milliwatts per square centimeter (mW/cm2) over the irradiated surface is
alo widely accepted [9].

Based on the known absorption rates and the inherent biological effects of RF/MW
radiated energy, researchers have put forth a number of standards regarding safe exposure
levels. In some instances standards recommended by different examining authorities are in
conflict. For example, the USAF Standard 161-9 (enacted 12 February 1987) allows for a
permissible exposure level of 10 mW/cm2 for persons working in restricted areas and 5
mW/cm2 for persons working in unrestricted areas [10]. The ANSI guideline specifies a
maximum safe exposure level of 5 mW/cm2 over the whole-body area for anyone in contact
with RF/MW radiation [9]. These differences reflect the way in which each examining
authority has interpreted the available RF/MW radiation exposure data.

II. BIOLOGICAL EFFECTS

Exposure to RF/MW radiation is known to have a biological effect on animals and
humans. Damage to major organs, disruption of important biological processes, and the
potential risk of cancer represent the dangers of RF/MW radiation to living organisms.
Pulsed radiation appears to have the greatest impact on biological materials (8].

The response of biological materials to the absorption of thermal energy is the most
pecepble effect of exposure to RF/MW radiation [7]. The energy emitted from an RF/MW
source is absorbed by the- human tissue primarily as heat. In this case, the radiated energy is
disposed in the molecules of the tissue. Dipole molecules of water and protein are stimulated
and will vibrate as energy is absorbed throughout the irradiated tissue area. Ionic conduction
will also occur in the same area where the radiation is incident. It is from these two natural
processes that radiant energy is converted into heat [11]. The thermal effect of continuous
wave (CW) and pulsed radiation is considered to be the same (13].

Nonthermal responses can be less noticeable and are often more difficult to explain
than themmal effects. These responses are related to the disturbances in the tissue not caused
by heating. Electromagnetic fields can interact with the bioelectrical functions of the
irradiated human tissue (8]. Research conducted in the Soviet Union and Eastern Europe
suggests that the human body may be more sensitive to the antheima effects of RF/MW
radiation [3].

There are many reported biological effects to humans and animals that are exposed to
RF/MW radiation. A review of the important findings is given in the following:

A. Heaing Ffm on die SkIn

Most RF/MW radiation penetrates only to the outer surface of the body. This is
especially true for RF/MW frequencies greater than 3 GHz where the likely depth of
penetration is about 1-10 mm (3]. At frequencies above 10 GHz the absorption of energy
will occur mostly at the outer skin surface. Since the therma receptors of the body are
contained primarily in this region, the perception of RF/MW radiation at these frequencies
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may be similar to that of infrared (1R) radiation [3], [6].
In 1937, J. Hardy and T. Oppel published an investigative paper on the thermal

effects of IR radiation. Their findings were used by Om Gandhi and Abbas Riazi [6] to
explain the thermal effect of RF/MW radiation on the human body (the reference for Hardy
and Oppel can be found in [6]). Figure 1 shows the results obtained from the 1937 report.
As described by Gandhi and Riazi, the findings presented by Hardy and Oppel show that
senaidons of warmth begin to occur when the whole-body is irradiated at a CW power
density of about 0.67 mW/cm2 . Hardy and Oppel based their work on exposure to IR
radiation. From other published reports, Gandhi and Riazi noted that there is a correlation
between the radiating frequency of the incident RF/MW energy and the threshold for
percepion. For example, on an exposed area of the forehead of 37 cnm a perception of
warmth was reported for incident power densities of 29.9 and 12.5 mW/cm2 from sources
radiating at 3 and 10 GHz respectively [6].

Other observations made by Hardy and Oppel showed that when smaller body areas
were irradiated, larger power densities were required to stimulate the thermal receptors in the
skin. Gandhi and Riazi were able to confirm this result with reports from recent papers.
They found that irradiation of an exposed body area of 40.6 cm2 to a power density of about
21.7 mW/cm2 yielded the same thermal perception as did the irradiation of a smaller body
area of 9.6 cm2 to a power density of about 55.9 mW/cm2 . Hardy and Oppel reported that
thermal sensations occurred within about 3 seconds after irradiation of the body tissue. More
recent findings indicate a reaction time of closer to I second (6].

Gandhi and Riazi (6] have also reported that the depth of penetration of RF/MW
radiation has an impact on the power density threshold needed to stimulate the perception of
warmth. As a comparison, IR radiation will not penetrate the outer body surface as deeply
as RF/MW radiation emitted at a frequency of 2.45 GHz. Clinical observations have shown
that irradiation of the ventral surface of the arm by an RF/MW source radiation at 2.45 GHz
will cause a sensatki of warmth when the incident power density is about 26.7 mW/cm2.
For incident IR radiation a perception of warmth occurs at a power density of 1.7 mW/cm2 .
They estimated that at millimeter wavelengths the perception of warmth may occur at a
power density level of about 8.7 mW/cm 2.

Exposure to higher levels of radiation can cause serious biological effects. Because of
the physical dimensions and geometry of the human body, RF/MW radiated energy is
nonuniformily deposited over the whole-body surface. Some areas on the skin and outer
body surface will absorb higher amounts of the radiated energy. These areas will be marked
by "hot spots" of high temperatures (7], [11], (16]. Experiments conducted on laboratory
animals have shown, that skin burns typically occur in the areas of hot spots. The
penetration of RF/MW radiation also causes skin burns to be relatively deep [11]. In

P erIments sponsored by the Tri-Service Commission, it was reported that RF/MW
radiation burns over the nrb cages of dogs caused severe subcutaneous damage that did not
visibly appear for weeks after the injury was sustained [20]. Burns can cause increased
vascular permeability. This can lead to significant losses of body fluids and electrolytes.
Serious burns can suffer fluid losses for a few days. Blood circulation can be altered in the
effected area and other biological functions could be indirectly affected [12].

B. Wfole-Body Hyperthennia
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Thermal energy absorbed by the whole-body can cause a rise in body temperature.
When the human body is irradiated by an RF/MW source at an incident power density of 10
mW/cm2 there will be a rise in body temperature of about P C. The total thermal energy
absorbed at this power density is about 58 watts. Typically, at rest the human basal
metabolic nrt is about 80 watts and it is about 290 watts during periods of moderate activity.
Exposure of the human body to low power RF/MW radiation does not appear to impose any
appreciable thermal hazard. These figures were reported by The U.S. Department of Health,
Education and Welfare [3].

Adverse biological effects can occur when the body is subjected to high doses of
RF/MW radiation [161. In this instance large amounts of thermal energy can be absorbed by
the body. A dramatic influx of energy can overburden thermoregulatory mechanisms. If
excess heat cannot be exhausted the core temperature of the body will rise to a dangerous
level resulting in hyperthermia [12], [16]. The biological response to excess heat buil'up is
the dilation of blood vessels at the surface of the skin and the evaporation of water through
sweating. These are the primary mechanisms for heat dissipation. Hyperthermia can cause
severe dehydration and the loss of electrolytes such as sodium chloride. Other harmful
effects include fever, heat exhaustion, and heat fatigue. Heat stress is the most serious
consequence of hyperthermia. Cardiac failure and heat stroke can result from heat stress
[12].

It has also been noted that hyperthermia may cause injury to blood-brain barrier
(BBB) [19]. This barrier refers to the several biological materials that separate the essential
elements of the central nervous system from the blood [18]. High cerebral temperatures
exceeding 439C may damage the BBB. The result can be a disruption of blood vessel
continuity or integrity and degradation of the flow of blood and other body fluids in the brain
[191.

C. Local Hype/hermda

The nonuniform deposition of RF/MW radiated energy over the whole-body surface
causes the body to be heated unevenly. Local areas where temperatures rise above 41.6 0C
can experience damage to the tissue [161. In these areas it is possible that harmful toxins
could be released as result of the high temperatures. Heating can cause cell membranes and
blood capillaries to become more permeable. An increase in capillary permeability can lead
to a loss of plasma proteins. The denaturation of proteins can also occur within cells [111,
[16]. This can lead to changes in the physical properties and biological functions of proteins
[18]. Dernauration of proteins can also cause polypeptide and histamine-like substances to
become active [11], [16]. Histamines can stimulate gastric secretion, accelerate the heart
rate, and cause the dilation of blood vessels resulting in lower blood pressure [18]. Areas of
the body where blood circulation is poor or where thermal regulation is insufficient, are
more susceptible to injury [11].

D. Carcinogenic Fifects

The carcinogenic effects of exposure to RF/MW radiation are not well known. It is
difficult to clinically establish a link to cancer. The problem that researchers have in linking
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RF/MW radiation to cancer is that the disease itself is prevalent and can be caused by a
variety of environmental factors. In fact cancer is the second leading cause of death in the
United States. There are, however, published reports that reveal some insights into the
carcinogenic nature of RF/MW radiation. Nonthermal effects may provide important clues
to the u 1dr 1nig of carcinogenic reactions in the human body [8],[32].

i. Pathological Reports

In 1962, S. Prausnitz and C. Susskind reported experimental results that showed an
increase in cancer among test animals exposed to RF/MW radiation. In the experiment, 100
male Swiss albino mice were irradiated by a 10 GHz RF/MW source at an incident power
density of about 100 mW/cm2. The mice were exposed for 4.5 minutes/day, 5 days/week for
a total of 59 weeks. It was noted that irradiation caused the whole-body temperature of the
mice to rise about 3.3TC. Upon examination, it was found that 35% of the mice had
developed cancer of the white blood cells. The disease was observed as monocytic or
lymphatic leucosis or lymphatic or myeloid leukemia. Only 10% of a similar control group
had developed cancer [21].

There have been a few allegations that RF/MW radiation has induced cancer in
humans [8], [151. The NIOSH Technical Report [81 cites charges made in the early 1970's
against Philco-Ford and The Boeing Corporation that occupational exposure to RF/MW
radiation caused cancer among employees. One incident was reported at each company. At
Philco-Ford it was claimed that exposure caused a rare form of brain cancer to manifest in
one worker that eventually resulted in death. In each case, there was no scientific proof that
RF/MW radiation had induced cancer in the company employees. There was also a report
that EM fields induced cancer in an individual that worked at the U.S. Embassy in Moscow.
Again, there was no scientific evidence that supported the claim [8].

Recently, the Observer Dispatch, a local newspaper published in Utica, New York,
reported that a major study has just been completed in Sweden. The study concluded that
children who live near high power lines have a greater risk of developing leukemia than
children who live farther away from the power lines. The study involved 500,000 people
and provided some evidence to link the electromagnetic fields produced by low frequency
power lines to cancer. The researchers, however, cautioned against drawing firm
conclusions as a result of the research [33]

ii. ffect on Chromosomes

It has been observed that disturbances in chromosomic activity can cause cancerous
aberrations to occur in the human body. In 1974, a paper published by K. Chen, A. Samuel,
and R. Hoopingarner (reference found in [8]) reported that chromosomal abnormalities can
be linked to chronic myeloid leukemia. Serious genetic mutations can also result from such
abnormalities that can lead to malignancies in the tissue [8].

In 1976, A. A. Kapustin, M. I. Rudnev, G. I. Leonskaia, and G.I. Knobecva
(reference found in [17]) reported alterations in the chromosomes of bone marrow cells in
laboratory animals that were exposed to RW/MW radiation. They exposed inbred albino rats
to a 2500 MHz ,F/MW source at incident power density levels of 50 and 500 uW/cm2 .
Irradiation lasted for 7 hours/day for 10 days. Upon examination of the animals, they
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observed chromosomal anomalies that appeared in forms described as polyploidy,
aneuploidy, chormatic deletion, acentric fragments and chromatic gaps [17].

The NIOSH Technical Report [8] summarizes the findings of several researchers.
Chtomosomal and mitotic anomalies have been observed in a variety of animal and human
cells for varying exposures to RF/MW radiation. Pulsed and CW radiation ranging in
frequency from 15 to 2950 MHz and power densities from 7 to 200 mW/cm2 have caused
abnormalities to occur in chromosomes. The reported affects include: linear shortening of
the chromosomes, irregularities in the chromosomal envelope, abnormal bridges and
stickiness, translocations, chromosomal breaks and gaps, chromatid breaks, acentric
chromosomes, dicentric chromosomes, deletions, fragmentation, and ring chromosomes [8].

iii. Mutagenic Effects

Reported evidence indicates that biological interaction with EM fields can cause the
formation of mutagens in cells. In 1974, three Soviet researchers, Danilenko, Mirutenko,
and KIudrenko (reference found in [8]) published results showing a mutagenic effect of
RF/MW radiation. Mutagens were observed to form in cells that were irradiated by a pulsed
RF/MW source operating at 37 GHz and 1 mW/cm2 power intensity. They concluded that
irradiation of tissue by pulsed RF/MW sources causes cell membranes to become more
permeable to destructive chemical mutagens [8].

Results published in 1963 by G. H. Mickey (reference found in [8]) showed
hereditary changes to occur in drosphila germ cells that were exposed to pulsed modulated
RF/MW radiation for carrier frequencies between 5-40 MHz [8]. Evidence of RF/MW
induced teratogenesis in animals has also been reported by researchers. The effect of
exposure to CW radiation was observed by Rugh and McManaway in 1976 (reference found
in [8]). They found gross congenital abnormalities in rodent fetuses that were irradiated by a
2450 MHz RF/MW source at an incident power intensity of 107.4 mW/g [8].

iv. Lymphoblastoid Transformations

Lymphoblastoid Transformations refer to changes in the physical nature of
lymphoblasts. Mature lymphoblast cells (i.e. lymphocytes) participate in the immune system
of the body (18]. Lymphoblastoid transformations induced by RF/MW radiation appear to
be similar to transformations present in disorders contributing to abnormal growth in
lymphoid tissues and in certain types of leukemia. RF/MW radiation induced
transformations, however, do not appear to be malignant and are not likely to spread among
healthy cells (8].

W. Stodlink-Baranska reported (reference found in [8]) lymphoblastoid
transformations to occur when human lymphocyte cells were exposed to a 2950 MHz pulsed
RF/MW source at power density levels of 7 and 20 mW/cm2 . In 1975, P. Czerski also
reported (reference found in [8]) observing lymphoblastoid transformations after irradiation
of purified human lymphocyte suspensions by an RF/MW source radiating at 2950 MHz for
variable power density levels. In addition, Czerski reported acute transformations occurring
in adult mice and rabbits that were irradiated by a pulsed RF/MW source radiating at 2950
MHz and at low power density levels of 0.5 and 5 mW/cm2 respectively [8].
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v. Oncogemc Effects

Oncogenic effects have been linked to imbalances in the regulatory mechanisms of the
body. A 1974 report published by E. Klimkova-Deutschova (reference found in [8]) claimed
that persons exposed to RF/MW radiation experience biochemical reactions. The report
indicated alterations in fasting blood sugar levels, a decrease in the ability to dispose of
normal metabolic waste, and depressed serum levels of pyruvate and lactate. These
bioche mical reactions point to the possibility of regulatory malfunctions occurring in the
body. It has been suggested that certain regulatory imbalances may promote the growth of
tumors. A change in hormonal levels has been observed to cause oncogenic effects in tissues
that require hormonal balances to function properly. The presence of hormones in other
tissue areas may effect the development of existing tumors in those areas [8].

E. Cardiovascular Effects

Most of the cardiovascular effects of RF/MW radiation have been reported by
researchers in the Soviet Union and Eastern Europe. Soviet investigators claim that exposure
to low levels of RF/MW radiation that are not sufficient to induce hyperthermia can cause
aberrations in the cardiovascular system of the body [7].

One experiment performed on rabbits indicates that several types of cardiovascular
dysfunctions could be possible. An RF/MW source radiating at 2375 MHz was used to
irradiate rabbits for a test period of 60 days under varying field intensities. For field
strengths ranging from 3-6 V/M researchers noted a sharp increase in the heart rate of the
animals. This effect was observed to subside with time. Exposure to field strengths of 0.5-
1.0 V/M caused the heart rate to become slower than normal. No effect was reported for
rabbits that were exposed to EM field intensities below 0.2 V/M [17]. Other effects that
have been observed by Soviet researchers, are alterations in EKG and low blood pressure
(7], [17].

The NIOSH Technical Report [8] references a Soviet study published in 1974 by M.
N. Sadcikoiva that suggests some connection between RF/MW radiation exposure and the
potential for cardiovascular disturbances in humans. Researchers examined 100 patients
suffering from radiation sickness. It was found that 71 of the patients had some type of
cardiovascular problem. Most of these patients had been exposed to RF/MW radiation for
periods ranging from 5-15 years. A smaller group of patients exposed for shorter time
periods also experienced cardiovascular irregularities. The study concluded that there is a
probable link between exposure to RF/MW radiation and cardiovascular disease [8].

F. The North Karelian Project

In response to earlier Soviet reports, the World Health Organization (WHO) decided
to conduct a comprehensive study on the biological effects of exposure to RF/MW radiation.
In 1976, M. Zaret published the results of the study (reference found in [8]). The WHO
investigation focused on the population of North Karelia, a remote area of Finland that
borders the Soviet Union. This region was selected because of its close proximity to a then
Soviet early warning radar station. North Karelia is geographically located in the path of
intercontinental ballistic missiles that would originate from the midwest United States. To
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detect these missiles, the Soviets constructed a number of high power tropospheric scattering
radar units adjacent to nearby Lake Ladoga. The operation of these units exposes the
residents of North Karelia to large doses of ground and scatter radiation. The WHO
negifound evidence linking exposure of RF/MW radiation to cardiovascular disease

and cancer. The North Karelian population suffered from an unusually high number of heart
attacks and cases of cancer. In addition, it was found that the affliction rate of these diseases
was much higher among residents living closest to the radar site [8].

G. Hematologic Effects

There is evidence that RF/MW radiation can effect the blood and blood forming
systems of animals and humans. Experiments conducted in the Soviet Union have indicated
changes in blood cell levels and alterations in the biological activities of hematologic
elements. Other investigators have reported similar effects [7], [8], [17].

The results of an experiment reported in 1979 by V. M. Shtemier showed a decrease
in the biological activity of butyryl cholinesterase in rats that were exposed to pulsed
RF/MW radiation (reference found in [17]). The experiment subjected 15 rats to a 3000
M&z pulsed RF/MW source with an incident power density of 10 mW/cm2. The rats were
irradiated for I hour/day over several days. After 42 days, there was a loss of biological
activity of the butyryl cholinesterase enzyme caused by a decrease in the concentration of the
enzyme in the bloodstream of the rats [17]. Cholinesterase is a catalyst in the hydrolysis of
acetylcholine into choline and an anion. Choline is a useful enzyme that prevents the
deposition of fat in the liver [181.

In another experiment, 20 male rats were exposed to a 2376 MHz pulsed RF/MW
source with an incident power density of 24.4 mW/cm2. Each rat was exposed for 4
hours/day, 5 days/week for 7 weeks. Blood samples were taken periodically and examined
for anomalies. After repeated exposures, it was discovered that the number of lymphocytes
and leukocytes (white blood cells) in the bloodstream of the rats was lower than normal.
The biological activity of alkaline phosphatase in neutrophil leukocytes was also found to
increase when the rats were irradiated [17].

The results of several other experiments are summarized in the NIOSH Technical
Report [8]. RE/MW radiation has been observed to cause: an increase in the amount of
exudate in bone marrow, the transient disappearance of fat cells from bone marrow,
destruction and loss of essential bone marrow cells, underdeveloped marrow, a decrease in
the number of red blood cells, and an imbalance in the number of lymphocytes in the
bloodstream [8].

H. Effect to the Central Nervous System

There is documented evidence that exposure to RF/MW radiation can cause a
disturbance in the central nervous system (CNS) of living organisms [3], [8], [11], [17].
Soviet investigators claim that exposure to low-level radiation can induce serious CNS
dysfunctions. Experiments conducted in the Soviet Union and Eastern Europe have exposed
live subjects to radiation levels that are near or below the recommended safe levels
prescribed by the ANSI Standard and the USAF AFOSH Standard [17].
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i. Pathological Repor

Soviet investigators claim that the central nervous system (CNS) is highly sensitive to
RP/MW radiation [3], [8], [11], [17]. The NIOSH Technical Report [81 summarized the
results of a pathological study published by A. A. Letavet and Z. V. Gordon in 1960. The
rreported that several CNS related disorders were discovered among 525 workers
exposed to RF/MW radiation. The symptoms were listed as: hypotension, slower than
normal heart rates, an increase in the histamine content of the blood, an increase in the
activity of the thyroid gland, disruption of the endocrine-hormonal process, alterations in the
sensitivity to smell, headaches, irritability, and increased fatigue. Other researchers have
acknowledged similar biological responses [8].

ii. Sovet Union Erpermenmal Resuls

Several experiments have been performed in the Soviet Union and Eastern Europe
that demonstrate a variety of biological effects that can occur in living organisms.
observations of laboratory animals subjected to low power EM fields showed alterations in
the electrical activity of the cerebral cortex and disruptions in the activity of neurons [17].

L. K. Yereshova and YU. D. Dumanski (reference found in [17]) exposed rabbits and
white male rats to a continuous wave 2.50 GHz RF/MW source. The animals were
irradiated for 8 hours/day over a period of 3 to 4 months at power density levels of 1, 5, and
10 uW/cr 2. It was observed that rabbits exposed to the 5 and 10 uW/cm2 power density
levels suffered alterations in the electrical activity of the cerebra cortex and distufrb ces to
the conditioned reflex response. They concluded that exposure to RF/MW radiation caused
perturbations in the higher functioning centers of the CNS in the laboratory animals (17].

An experiment conducted by V. R. Faytel'berg-Blank and G. M. P;.revalov
demonstrated the biological effects of RF/MW radiation on the activity of neurons (reference
found in [17]. They subjected chinchilla rabbits to a 460 MHz RF/MW source at incident
power densities of 2 and 5 mW/cm2 . Only the heads of the rabbits were irradiated and
exposures lasted for 10 minutes. Exposure at the 2 mW/cm2 power density level caused
neuronal activity to increase and evoked an electroencephalogram (EEG) activation reaction.
Neuronal activity was observed to decrease at the higher power density level. These results
indi'•ated that RF/MW radiation can cause neurophysiological alterations in animals. These
biological responses may be dependent on the intensity of the radiation (17].

iii. Behavioral Effects

Exposure to RF/MW radiation has been observed to cause a disruption in the behavior
of animals. Experiments conducted on rats and nonhuman primates indicates that conditioned
responses can be altered as a result of irradiation. Researchers indicate that behavior may be
the most. sensitive biological component to RF/MW radiation [1], [7], [9], (29].

D. R. Justesen and N. W. King (reference found in [7]) reported experimental results
that demonstrated a degenerative behavioral effect in laboratory animals that were exposed to
RF/MW radiation. The results were published in 1970. They exposed rats to a 2450 MHz
multimodal resonating cavity system. Exposure was periodic with irradiation times lasting
for 5 minutes and recurring every 5 minutes. This cycle as sustained for 60 minutes. The
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experiment tested the effect of irradiation at whole-body energy absorption rates of 3.0, 6.2,
and 9.2 W/Kg. It was observed that for a SAR of 6.2 W/Kg the behavioral performance of
the rats degraded significantly and activity usually terminated at the end of the 60 minute
exposr period [7.

In 1977, James Lin, Arthur Guy, and Lynn Caldwell [29] reported experimental
results that showed alterations in the behavioral response of rats that were exposed to
RF/MW radiation. White female rats were trained to execute a *head raising" movement in
return for a food pellet. The total number of such movements was counted during each
exposure session in order to quantify the effect of irradiation. The animals were exposed to
a 918 M]z RF/MW source at power density levels of 10, 20, and 40 mW/cm 2. Clinical
observation showed that baseline responses remained unchanged for irradiation at the lower
power density levels of 10 and 20 mW/cm2. At 40 mW/cmn, however, behavioral responses
decreased rapidly after 5 minutes of continuous exposure. After about 15 minutes of
exposure, behavioral activity terminated. It was determined that the peak energy absorption
at 40 mW/cm2 was about 32 W/Kg and the average absorption was 8.4 W/Kg over the
whole-body surface [29].

iv. Synergetc Effect of Drugs RF/MW
Radlaton

In 1979, 1. R. Thomas et al. reported that psychoactive drugs and RF/MW radiation
may have a synergetic effect on living organisms (references for Thomas can be found in
[1D. Experiments were conducted on laboratory animals. Male albino rats were
administered dextroamphetamine and irradiated with a pulsed 2450 MHz RF/MW source at 1
W/cm? power intensity for periods of 30 minutes. It was found that the number of clinical
responses observed per minute in the rats diminished more rapidly under the stimulus of both
agents than in the control condition where just the drug was administered. This indicates that
the effects of RF/MW radiation may be enhanced by certain drugs [1].

v. Analeptic Effect in Animals

Pulsed RF/MW radiation was reported to have an analeptic effect in laboratory
animals. Experimental results presented by R. D. McAfee in 1971 showed that anethesized
animals could be awakened by irradiation from a pulsed 10 GHz RF/MW source. The
energy incident on the test animals was estimated to have a power density of between 20-40
mW/cm2. Experiments conducted on rats showed that these animals were aroused from
states of deep sleep by irradiation. It was observed that the blood pressure of a rat decreased
simultaneously with the arousal response and that laryngeal spasms would occur when the rat
was awakened. McAfee reported that the laryngeal spasms would obstruct the airway
causing convulsions, asphyxiation, and eventually death. Other experiments performed on
rabbits, cats, and dogs showed that these animals could also be awakened by irradiation.
The larger animale, however, did not asphyxiate themselves, The blood pressure of the dogs
and cats was observed to rise as they were awakened. In all cases, the arousal response was
stimulated only when the head of the animal was irradiated. The body temperature of the
test animals was not observed to rise as a result of irradiation. This indicates that the
analeptic effect of RF/MW radiation may be nonthermal in nature [201.
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L hnunaological Ffet

Exposure to RF/MW radiation has been observed to cause physical alterations in the
eusential cells of the immune system and a degradation of immunologic responses [7], [17].
E perimental results published by Soviet and Eastern European researchers indicate that
irradiation can cause injury and trauma to the internal body organs that comprise the immune
system. Even exposure to low levels of RF/MW radiation can impair immunologic functions
[17].

As discussed earlier, lymphoblasts can undergo physical alterations as a result of
irradiation. Lymohiblastoid mutagens are similar in structure to leukemia cells [8].
Lymphoblasts are the precursors to leukocyte cells that participate in the immune system
[181.

In 1979, N. P. Zalyubovskaya and R. I. Kiselev (reference found in [17]) reported
that exposure to RF/MW radiation caused serious damage to the immune system of
laboratory animals. They exposed mice to an RF/MW source radiating at 46.1 GHz with an
incident power intensity of I mW/cm2 for 15 minutes/day for 20 days, it was observed that
the number of leukocytes in the bloodstream of the mice decreased as a result of irradiation.
Effective quantities of enzymatic proteins in serum that combine with antigen-antibody
complex and antibacterial agents such as lysozyme were also reduced. Zalyubovskaya and
Kiselcv reported a decrease in the phagocytic activity of neutrophils and a diminished
resistance to infections caused by tetanic toxins. Immunity to typhoid and other tetanic
toxins induced by vaccination or by the administration of antitoxins was rendered ineffective.
Further examination of the mice .,iealed injury and trauma to the internal body organs.
Irradiation had caused physical,alterations in the thymus, spleen, and lymph nodes. The
lymphoid organs suffered a tal loss of mass [17].

J. Wect on the Eye

Clinical studies indicate that exposure to RF/MW radiation causes physiological
damage to the eye that can result in loss of sight. It has been observed that irradiation
causes the formation of cataracts in the lens of the eye. Tissue damage appears to be the
result of thermal trauma induced by the heating property of RF/MW radiation. Experiments
conducted on laboratory animals have demonstrated severe ocular damage as a result of
exposure [30], [31].

i. Ocular Sensidvy

Exposure of the eye to RF/MW radiation causes physical duress that can lead to
damage of the ocular tissue. The incident power intensity and the duration of radiation
exposure are factors that determine the amount of tissue damage. The lens of the eye
appears to be most susceptible to RF/MW energy radiated at frequencies between 1-10 GHz.
For this frequency range, it has been observed that lens fibers will suffer irreversible damage
to a greater extent than other ocular elements [30]. Lens fibers are elongated, thread-like
structures that form the substance of the lens [18]. In 1979, Stephen Cleary reported [30]
that cataracts are formed in the lens as a result of alterations in the paracystalline state of
lens proteins. Physical, chemical or metabolic stress may be responsible for opacification of
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the lens [301.

U. &rpehmenu on Rabbid

Severe tissue damage has been observed in rabbits that have been exposed to RF/MW
radhat. Stephein Cleary [30] reports that intense radiation exposure can cause "immediate
tearing, injection, pupillary constriction, and anterior turbity" in the rabbit eye. Lens
opacities can occur when the eye is irradiated by a 2450 MHz RF/MW source at incident
power density levels of 100-300 mW/cm2. At this exposure level, cataracts have been
observed to form 24-48 hours after irradiation [30]. In 1976, Kramer, Harris, Emery, and
Guy (reference found in [30 reported observing the formation of cataracts in rabbit eyes
that were exposed to 2450 MHz RF/MW radiation at an incident power density level of 180
mW/cur2 for an exposure time of 140 minutes [30].

Acute ocular damage and the formation of cataracts appears to be the result of local
hypesthermia of the eye. It has been observed, however, that trauma induced by heating of
the ocular tissue may be unique to the exposure effects of RF/MW radiation [30]. In 1975,
Kramer, Harris, Emery, and Guy (reference found in (30]) reported subjecting rabbits to
hyperthemia not induced by exposure to RF/MW radiation. Heating caused the intra-ocular
temperature of the eye to rise above normal. The retrolental temperature was reported to be
about 421C during the test period. Hyperthermia was sustained for approximately 30
minutes. Despite heating conditions that were similar to exposure from RF/MW radiation,
lens opacities did not occur in the rabbit eyes [301. Similar results have been reported by
other researchers [30]. These results indicate that hyperthermia alone may not be sufficient
to cause the formation of cataracts. Direct exposure to RF/MW radiation may be necessary
to induce opacities in the lens (30].

Mii. Cawrwc•un Hwunra

Exposure to RF/MW radiation is known to cause cataracts in the human eye. Several
cases have been documented that report RF/MW induced cataracts in humans. Typically,
lens opacities have resulted from exposure levels that are greater than specified by the
various safety standards. However, minimum exposure levels sufficient to cause ocular
damage are not certain [301.

In 1970, Zaret, Kaplan and Kay (reference found in [30]) reported a large number of
cataracts induced in humans as result of occupational exposure. This report cited 42 cases of
chronic exposure to RF/MW radiation. They reported that workers suffered damage to the
posterior lens capsule. In one case, exposure periods lasted about 50 hours/week for 4
years. During most of the 4 year period the incident average power density level was
approximately 10 mW/cmI2 . For one 6 month period, however, power density levels may
have reached I W/crn [30].

In 1966, S. Cleary and B. Pasternack (refeence found in (30]) published the results
of an epidemiological study of military and industrial microwave workirs. It was reported
that minor alterations had occurred in the ocular lenses of the workers as a possible result of
chronic IF/MW radiation exposure. Defects were found in the posterior pole of the lens.
Cleary and Pasternack noted that the number of minor ocular defects was related to the
specific occupational duties of the workers. The greatest number of defects was found

12



among persons working in research and development jobs. The results of the study were
based on a comparison of the microwave workers with a similar control group. The
researchers concluded that exposure to RF/MW radiation had caused the lens of the eye to
age fwr than normal (30].

Similar cases of RF/MW radiation induced ocular damage have been reported by
other researchers. In one case, a 22 year old microwave technician was exposed 5 times
over a I month period to a 3 GHz radiation source. The incident power density level was
about 300 mWlcm2 and irradiation lasted approximately 3 minutes during each exposure
time. It was reported that the technician had developed bilateral cataracts as a result of
irradiation [30]. In another case, M. Zaret (reference found in [30]) reported that a 50 year
old woman had developed cataracts after intermittent exposure to a 2.45 GHz microwave
oven. The incident power density levels were about 1 mW/cm2 during operation of the oven
and as high as 90 mW/cnm when the oven door was opened [30].

K. Auadtory Effect

Individuals exposed to pulsed RF/MW radiation have reported hearing a chirping,
clicking or buzzing sound emanating from inside or behind the head. The auditory response
has been observed only for pulsed modulated radiation emitted as a square-wave pulse train.
The pulse width and pulse repetition rate are factors that appear to determine the type of
sound perceived [1], [31].

James Lin [31] reports that the sensation of hearing in humans occurs when the head
is irradiated at an average incident power density level of about 0.1 mW/cm2 and a peak
intensity near 300 mW/cm2 . Auditory responses have been observed for a frequency range
of 200-3000 MIHz and for pulse widths from 1-100 us [32].

MI. RF/MW ENERGY DEPOSITION

The absorption of RF/MW radiated energy
causes biological reactions to occur in living organisms. In order to understand the potential
effects of RF/MW radiation, it is important to quantify the absorption characteristics of
biological materials. Researchers have identified several principal factors that govern the
absorption of RF/MW energy by the human body. Experimental results have indicated that
clothing thickness, physical dimensions, degree of hydration, and the resonance frequency of
the human body are important parameters that determine the amount of energy absorbed by
the body [1], [8], [9], [16], [22].

A. Specfc Abwrption Rate (SAR)

The specific absorption rate (SAR) is a measure of the dose of RF/MW energy
abobdI by biological materials. It is intended to give a quantitative understanding to the
absotpon of energy. The SAR is defined as the amount of energy that is imparted to the
body as a function of body mass [4]. SAR's are usually expressed in terms of watts of
incident power per kilograms of irradiated body mass (W/Kg) [4], [9].
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B. Deh of Erty Penenrdon

It is known that RF/MW radiated energy will be absorbed by the tissue of the human
body. The depth of energy penration into he tissue depends primarily on the wavelength
of the incident radiation and the water content of the tissue [3], [6].

Energy emitted in the millimeter-wave band is not likely to penetrate to more tha
about I or 2 mm into the tissue [6]. Essentially, PF/MW energy radiated at wavelengths
less than 3 centimeters will be captured in the outer skinsurface. RF/MW wavelengths from
3 to 10 centimeters will penetrate to a depth of about I to 10 mm. The greatest depth of
penetratin into the body will occur at wavelengths between 25 to 200 centimeters. At these
wavelengths RF/MW radiated energy can directly effect internal body organs and cause
erious injury. The human body is reported to be transparent to RF/MW radiated energy

emitted at wavelengths greater than 200 centimeters. Also, at frequencies above 300 M&z it
has been obsrved that the depth of energy penetration fluctuates rapidly with changes in
frequency. In genral, the depth of energy penetration into the body will decline as the
frequency of the incident radiation increases. At 10 GHz, the absorption of RF/MW energy
will be similar to IR radiation [3]. These figures were published by the U. S. Department
of Health, Educatin and Welfare [3].

The water content of the human tissue will also influence the depth of energy
penetration into the body. Millimeter-wave radiation is reported by Ghandi and Riazi [6] to
penetrate less than 2 am into the body because of the "Debye relaxation of the water
molecules" in the tissue [6]. The Debye Effect was observed by a Dutch physicist named
Peter Debye [23]. He dicovered that EM waves are absorbed by a dielectric because of
molecular dipoles present in the dielectric material [241. Water molecules are essentially
dipoles constructed from atoms of hydrogen and oxygen. Biological materials such as skin
ae dielectrics that consist mostly of water. Hence, thes dielectrics are rich in molecular
dipoles and are able to quickly absorb millimeter-wave radiation. Nigh frequency radiatiom
emison are not expected to penetrate deeply into the human body [6].

C. OwAc Of eomeny

The orientation of the human body with respect to the incident EM field will
determine the amount of RF/MW energy that is absorbed by the tissue. Experimental results
published by Om Gandhi in 1980 indicate that the condition for maximum absorption occurs
when the electric field is parallel to the major axis of the body and the direction of the field
popegation is from arm to arm. Figure 2 shows the amount of energy absorbed versus the
radiating frequency for various EM field orientations [22].

D. 4Ft of the esmonnce Frequency

Researchers have reported that the human body will absorb the greatest amount of
RF/MW energy from sources radiating at the whole-body resonance frequency [1], [91, [22],
[25], [27]. The ANSI Standard [9] reports that the human body will absorb 7 times more
energy fron radiation emitted at the resonance frequency than at a frequency of 2450 MHz
[9]. Experiments conducted on fabricated human models have been used to determine the
x esvn frequency of the human body [221. Partial-body resonances have also been
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observed by researchers. Computer simulation techniques have been used to estimate the
resomos frequency of the human head [261.

The free space whole-body resonance frequency is reported to be between 61.8-77
MHz for a Standard Model of Man [91, [22], (25]. The standard model depicts an average
mu standing 175 cm tall [9]. Experimental results tend to differ somewhat from numerical
calculations The ANSI Standard (9] reports the whole-body resonance frequency to be 70
MmZ [9]. Similarly, eprm•ental results presented by Hagman, Gandhi, and Durney [25]
indicate the resonance frequency to be between 68-71 MHz. However, calclations put forth
by the sm researches place the whole-body resonance at 77 MHz (25]. In 1980, Om
Gandhi reported that the maximum absorption of energy will occur at frequencies where the
free space wavelength (;0 of the incident radiation is about 2.50-2.77 times greater than the
major length (L) of the body (i.e. 9> 23.50L-2.77L). This formula puts the value of the
resMo t frequency between 61.8-68.5 MHz for a standard model of man. When the human
body is in contact with the electrical ground, the whole-body resonance frequency is reduced
to about 47 MHz (22]. Figure 3 shows the SAR versus the incident EM field frequency for
conditions of free space and grounding [22].

Numerical calculations have been presented by Hagman, Gandhi, D'Andrea, and
htte�j (261 that indicate the free space resonance frequency of the human head to be

about 375 MHz [26]. In a separate report, Gandhi determined that the head resonance will
occur when the free space wavelength of the incident radiation is about 4 times the diameter
of the head [22]. The condition for maximum energy absorption occurs when the direction
of the EM field propagation is parallel to the long axis of the body. This orientation differs
from the condition determined for RF/MW energy absorption by the whole-body. Figures 4
and 5 show the absorption of energy versus frequency for different EM field orientations
f26].

R FibctOf Clothng

Clothing can act as an impedance matching transformer for RF/MW radiation. In
1986, Gandhi and Riazi [6] reported that the coupling efficiency of clothing may be as high
as 90-95 percent for incident radiation in the millimeter-wave band. They determined that
the thickness of the clothing and frequency of the incident radiation are important factors in
the coupling condition. Figure 6 shows the relationship between clothing thickness and
coupling efficiency as a function of frequency. The authors note that wet or damp clothing
may actually reduce the amount of energy absorbed by the body because of the Debye
relaxation of the water molecules [6].

IV. RF/MW RADIATION EXPOSURE
STANDARDS

Exposure of living organisms to RF/MW radiation can have a potentially dangerous
biological effect. To ensure the public safety and to safeguard the workplace against
unneceuy IRF/MW radiation exposure, protective guidelines have been adopted by the
United States and several other nations. The maximum safe exposure levels recognized by
individual examining authorities tends to vary as a result of differing interpretations of the
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available ItF/MW exposure data. There is a large distinction between permissible exposure
evels observed in the United States and the Soviet Union. East Block countries have set
mree stringent standards than nations in the West [3], (8], (11], [22].

A. ANS Stardwv C95.1-1982

In response to the need for a national RF/MW radiation protection guide, the
American Standards Association commissioned the Deparment of the Navy and The Institute
of Mectrical and Electronics Engineers to cooperate in formulating an acceptable standard for
sah radiation expsure levels. In 1960, the Radiation Hazards Standards Project was
established to coordinate the efforts of researchers. Since then, work has progressed and in
1982 a moden RF/MW radiation protection guide was established. The American National
Stadards Institute (ANSI) designated this guide as C95.1-1982 [9]. Presently, a new ANSI
guide is due for publication in May 1993. The new guide is entitled "ANSI/IEEE C95.1-
1992-. This guide will supersede C95.1-1982 when it is publishtd.

E. Reconmmendons

The ANSI C95. 1-1982 Standard specifies the maximum recommended RF/MW
raliatim exposure levels over a frequency range of 300 KHz to 100 GHz. Typically, the
standard calls for an exposure of no more than 5 mWIcm? for frequencies between 1500
MElz to 100,000 MIz. The reader should consult with the actual ANSI publication for the
detailed n - -- Io. In addition, the standard limits the whole-body SAR to 0.4 W/Kg
and indicates that the qptial peak SAR should not exceed 8.0 W/Kg over any one gram of
Usmae For both CW and pulsed EM fields the exposure time should not exceed 6 minutes at
the meomended levels. 7hes maximum safe levels are not intended to apply to the
medical treatment of patients where irradiation is sometimes useful in combating diseases
lik cima'. The standard does pertain to the general public and to persons that work in
eletomgnMspetic environments. There are two exceptions to the recommendation: 1) at
frequencies between 100 KHz and 1 GHz the maximum exposure levels may be exceeded as
long as the stated SAR values are not violated and 2) at frequencies between 300 KHz and 1
GHz the exposure levels may be exceeded if the output power of the radiating device is less
than 7 W [9].

Ui. PflWOWphy

An explanation of the recommended maximum exposure levels is given as part of the
prolectiorguide. The ANSI Standard is intended to afford the best possible protection of
human life against RF/MW radiation exposure. The biological effect on the human body for
all ,F/MW frequencies and modulation schemes is not known, therefore, investigators
sought to interpret the available data in a way that would allow for the construction of the
best possible RF/MW radiation protection guide. Investigators emphasized studies that
tupoled harmful or potentially serious biological effects. Unlike past standards, researchers
agreed that the modern protection guide would also account for the nonthermal effects of
IF/MW rdiation [9].
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The safe exposure levels expressed by the ANSI guideline were determined for far
field cexp e. The plane wave model used to specify the maximum exposure levels may
not be accurate to describe conditions in the near field. However, the power density levels
Sexprsd in the protection guide are not considered great enough to induce EM fields with
sufficent energy intensities capable of exceeding the recommend SAR's (91.

In selecting a measure for the dose of RF/MW radiation, it was recognized that the
SAR does not encompass all of the important factors necessary to determine safe exposure
levels. The modulation frequency and peak power of the incident EM field should also be
considered. Some of the investigators warned that extra care should be taken by persons that
are subjected to pulsed EM fields or by fields that are modulated near the whole-body
reWonance frequency [91

In assessing the biological effects, it was found that behavior was the most sensitive
biological component to RF/MW irradiation. It was observed that behavioral effects were
reveysble for exposure to carrier frequencies between 600 MHz and 2450 MHz when whole-
body SAR's were limited to between 4 and 8 W/Kg. For these SAR's, power densities were
calculated or measured to range from 10 mW/cm2 to 50 mW/cm2. Behavioral effects were
cnidered to be among the most serious consequences of exposure to RF/MW radiation [9].

It was established that in order to ensure an acceptable margin of safety the whole-
body average SAR should not exceed 0.4 W/Kg. Most of the researchers concluded that this
was a necessary and reasonable standard. The exceptions cited in the recommendations were
justified on the basis of the total rate of energy absorption by the human body. The Standard
repMo that small radio transceivers are able to emit EM fields that exceed the prescribed
power density levels. Such devices, however, are not expected to compromise the prescribed
maximum SAR levels. In general, compliance with the ANSI RF/MW protection guide is
the best safeguard against harmful biological effects [9].

B. USAF PEL. (AFOSH Standard 161-9, 12
Febniary 1987)

Since the early investigations of the Tri-Service Commission, the United States Air
Force has recognized the need to establish an RF/MW protection standard. The USAF
permissible exposure level (PEL) is specified in AFOSH Standard 161-9 enacted 12 February
1987. This standard stipulates maximum safe RF/MW radiation exposure levels over a
frequency range of 10 KHz to 300 GHz. The PELs are shown in Figures 7 and 8 [10].

In general, the USAF protection guideline agrees with the ANSI Standard except that
a distinction is made between exposure to persons in restricted and unrestricted areas. No
explanation for this policy is given in the USAF Standard. The PEL for restricted areas
shows only a slight alteration from the ANSI recommendation. For a frequency range of
1500-300,000 M-z the USAF PEL is given as 10 mW/cm2. The PEL put forth by the
USAF is intended to Protec personnel from harm by limiting the whole-body SAR to 0.4
W/IKg. Exposure periods at the maximum safe levels should be limited to 6 minutes. It is
also recommended that exposure in the near zone to RFIMW sources radiating at less than 30
MHz may require a separate evaluation to determine safe exposure levels of irradiation [10].

C. Canwda Westem Furope
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Concern over safe RF/MW radiation exposure levels has sparked controversy and
sharp debate in many countries around the world. The ANSI Standard is currently
reognized by most countries of the Free World including Canada, the United Kingdom,
Sweden, France, and West Germany [8], [22].

D. Saviet Union & Entern Euopean Standards

The RF/MW radiation exposure standards prescribed in the Soviet Union and Eastern
Europe are more cosmervative than standards adopted by countries in the West [31, [8], [11].
In the Soviet Union, permissible exposure levels for whole-body irradiation are specified for
various time intervals. RF/MW radiation exposures may not exceed 0.01 mW/cm2 for 3
hours/day, 0.1 mW/cm2 for 2 hours/day, and 1.0 mW/cm2 for 15-20 minutes provided that
safety goggles be worn [3]. Czechoslovakia has recommended a maximum exposure level of
0.025 mW/cm2 for an average working day [8].

Investigators in the Soviet Union and Eastern Europe have placed a great emphasis on
the nondtema effects of biological exposure to RF/MW radiation. They contend that
eetm agei interactions with the bioelectrical and biochemical functions of the body
constitute a more serious health risk than effects from thermal heating. Nonthermal
disruptions have been observed to occur at power density levels that are much lower than are
necessary to induce thermal effects. Soviet researchers have attributed alterations in the
central nervous system and the cardiovascular system to the nonthermal effect of low level
.F/MW radiation exposure [3], [8].

The U. S. Department of Health, Education and Welfare [3] reports that the differing
standards put forth by the East and West may be attributed to philosophical differences in
basic research. Soviet investigators were intent on examining the effect of RF/MW radiation
on the conditioned reflex response of living organisms whereas their counterparts in the West
do not view this effect as an appropriate endpoint to research [3]. Recently, however,
researchers in the West have sought to account for nonthermal effects in modern permissible
RF/MW radiation exposure standards [9].

V. CONCLUSION

Exposure to RF/MW radiation is known to have a biological effect on living
organisms. Research conducted over the past 30 years has provided a basis for
ug the effect of irradiation of biological materials. Experimental evidence has
shown that exposure to low intensity radiation can have a profound effect on biological

. The nonthermal effects of RF/MW radiation exposure are becoming important
measures of biological interaction with EM fields. Modem RF/MW radiation protection
guides have sought to account for the effects of low level radiation exposure. Adherence to
the ANSI Standard [9] should provide protection against harmful thermal effects and help to
minimize the interaction of EM fields with the biological processes of the human body [9].

It is essentially the absorption of RF/MW energy that causes stress and trauma to
biolgical systems. The greatest amount of energy will be absorbed when the incident
radiation is emitted at the resonance frequency of biological material [9], [22]. In this
regard, RF/MW radiation emitted at nonresonant frequencies should be absorbed to the
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off. s extent when the radiating mode is a pulsed signal. The generation of such signals
creates tranient responses that will match the resonant frequencies of biological materials.
N at pulsed RF/MW radiation may be more harmful to living organisms than CW
radiation emitted at nonresonant frequencies.

VI. REFERENCES

(1] 0. Gandhi, "Biological Effects and Medical Applications of RF
Electromgnetic Fields", IEEE Transactions Microwave Theory and
Techniques, vol. M'FT-30, pp. 1831-1847, 1982.

[2] W. R. Adey, "Frequency and Power Windowing in Tissue Interactions with
Weak Elecromagnetic Fields", Proceedings IEEE, vol. 68, pp. 119-125, 1980.

(3] The Industrial Environment - Its Evaluation & Control, U.S Department of
Health, Education & Welfare, pp. 371-372, 1973.

[4] M. Stuchly, A. Kraszewski, and S. Stuchly, "Exposure of Human Models in
the Near and Far Field - A Comparison", IEEE Transactions Biomedical
Engineering, vol. MTT-32, pp. 609-616, 1985.

[5] Shin-Tsu, W. G. Lotz, and S. M. Michaelson, "Advances in Microwave-
Induced Neuroendocrine Effects: The Concept of Stress", Proceedings IEEE,
vol. 68, pp. 73-77, 1980.

[6] 0. Gandhi and A. Riazi, "Absorption of Millimeter Waves by Human Beings
and its Biological Implications", IEEE Transactions Microwave Theory and
Techniques, vol. MTT-34, pp. 228-235, 1986.

M7] S. M. Michaelson, "Microwave Biological Effects: An Overview",
Proceedings IEEE, vol. 68, pp. 40-49, 1980.

[8] M. J. Dwyer and D. B. Leeper, 'Carcinogenic Properties of Non-ionizing
Radiation; Volume H - Microwave and Radiofrequency Radiation", National
Institute for Occupational Safety Technical Report, published by The U. S.
Department of Health, Education & Welfare, NIOSH Contract Number 210-
76-0145, Cincinnati, March 1978.

(9] Safety Levels with Respect to Human Exposure to Radiofrequency
Electromagntc Fields, 300 KHz to 100 GHz, ANSI C95 1-1982.

[10] Occupational Health; Exposure to Radiofrequency Radiation, AFOSH Standard
161-9 enacted 12 February 1987.

[11] C. C. Johnson and A. W. Guy, "Nonionizing EM Wave Effects in Biological
Materials and Systems", Proceedings IEEE, vol. 60, pp. 692, 1972.

[12] Wen-Jei Yang, "Heat and Its Effects on the Body", Mechanical Engineering,
vol. 108, pp. 82-85, 1986.

[13] Disuion with Capt Richard Speer, USAF, Brooks AFB, April 1988.
[14 -The Tri-Service Program - A Tribute to George M. Knauf USAF (MC)",

IEEE Transactions Microwave Theory and Techniques, vol. MrI-19, pp.
131-146, 1971.

[15] J. C. Sharp, "Some Perspectives on Research into the Biological Response to
Non-ionizing Electromagnetic Radiation", Radio Science, vol. 14, no. 1, pp.
5-10, 179.

19



[16] R. J. Spiegel, "The Thermal Response of a Human in the Near-Zone of a
Resonant Thin-Wire Antenna-, IEEE Transactions on Microwave Theory and
Techniques, vol. MIT-30, pp. 177-185, 1982.

[17] D. I. McRee, "Soviet and Eastern European Research on Biological Effects of
Microwave Radiation%, Proceedings IEEE, vol. 68, pp. 84-91, 1980.

[181 Dorland's Illustrated Medical Dictionary, Twenty-sixth edition, published by
W. B. Saunders Company, Philadelphia, 1981.

[191 W. M. Williams, Shin-Tsu Lu, M. Del Cerro, W. Hoss, and S. Michaelson,
"Effects of 2450-MHz Microwave Energy on the Blood-Brain Barrier: An
Overview and Critique of Past and Present Research", IEEE Transactions on
Microwave Theory and Techniques, vol. MTT-32, pp. 808-817, 1984.

[20] R. D. McAfee, "Analeptic Effect of Microwave Irradiation on Experimental
Animals", IEE Transactions on Microwave Theory and Techniques, vol.
MTT-19, pp. 251-252, 1971.

[21] 'Effects of Chronic Microwave Irradiation on Mice", IRE Transactions
Biomedical Engineering, pp. 104-108, 1962.

[22] 0. P. Gandhi, "State of Knowlede for Electromagnetic Absorbed Dose in Man
and Animals", Proceedings IEEE, vol. 68, pp. 24-32, 1980.

[23] McGraw-Hill Dictionary of Physics and Mathematics, ed. by Daniel N.
Lapedes, published by Mc-Graw-Hill Book Co., New York, 1978.

[24] Hockh's Chemical Dictionary. Fourth Edition, ed. by Julius Grant, published
by McGraw-HiU Book Co., New York.

[25] M. J. Hagmann, 0. P. Gandhi, and C. H. Durney, "Numerical Calculation of
Electromagnetic Energy Deposition for a Realistic Model of Man", IEEE
Transactions Microwave Theory and Techniques, vol. MTF-27, pp. 804-809,
1979.

[26] M. J. Hagmann, 0. P. Gandhi, 1. A. D'Andrea, and I. Chatterjee, "Head
Resonance: Numerical Solutions and Experimental Results", IEEE
Transactions Microwave Theory and Techniques, pp. 809-813, 1979.

[27] M. E. O'Connor, "Mammalian Teratogenesis and Radio-Frequency Fields",
Proceedings IEEE, vol. 68, pp. 56-60, 1980.

[28] J. C. Lin, A. W. Guy, and L. R. Caldwell, "Thermographic and Behavioral
Studies of Rats in the Near Field of 918 MHz Radiations", IEEE Transactions
Microwave Theory and Techniques, pp. 833-836, 1977.

[29] S. F. Cleary, "Microwave Cataractogenesis", Proceeding IEEE, vol. 68, pp.
49-55, 1980.

(30] R. L. McCally, R. A. Farrell, C. B. Bargcron, H. A. Kues, and B. F.
Hochheimer, "Noniozing Radiation Damage in the Eye', Johns Hopkins APL
Technologies Digest, vol. 7, pp. 73-91, 1986.

[31] J. C. Lin, "The Microwave Auditory Phenomenon", Proceedings IEEE, vol
68, No. 1, pp. 67-73, Jan 1980.

[32] Glenn Coin, "Electricity and Cancer: Coincidence or Reality?", The Observer
Dispatch, pp 5B, Jan 24, 1993.

(33] Glenn Coin, 'An Invisible Intruder', The Observer Dispatch, pp IB & 5B, Jan
24, 1993.

20



.0 V

oE 0
00

E x 0

4, c
0 15

0 0 .0
*=

0

CL C 0 v

0 = CM

x 0 0 C
0 .uM

0

V-4-N
V

0 U

00

0-m/mu Taz- Azsa Nm
21.



Es .

EE E

2 0 0

0 a

CL I' .2 01
064 -0 W- I %O

0 0 V-C C

a0 Q00 CL,

ro . C, 0

b..

0 * x
*L w

c a6

0 .0

4) -

ILL

0

0 06

(65I/M) U11-1 x UJVS
22



EC

EU-
6

oc 
-

fOr

E 2L

23 0

- 0j0 0 C

0 c,

0 0 I '0i

I ~IL

0 0cc

uo~ldiosq0 OUCD aW~

O g.~ I 23



0

0

E E
0b-

000

00

060
72 2.

v 0. wU

0. 000

_ j = C Y

c- .c
0 d

r c
-00

C-

0 .U)
0~ c

'a E C
o ~C~

00

X U)

0 ut 0 LO 0
NU

3.LV NOIcMO~V Oljoad

24



Oc

£0

CL~

o -fto 
-

-j -

o0

0 0 VW

C6

.0

0&0
c Cc'

3c 0
LC c

oo ZQL

0 o

44

(2 X/M) alvu NOLb{MOSEV DiAai~sS
25



- ii
c

eq CL

C.L

cq LU

- b. -U

7r, 0;

Z .0

CL
U. E

CL
Eu
a0.

~a. OC .LL

262



N*

20

e4 x 1

.0

C V,
c .2

I; <
a

4 C E
U)

qa~m isxa~ uamo

27,



CCIE
0L

Xe v

31 C

cc U.

c E

40
m

282



AMISION

OF

ROME LABORA TORY

Mission. The mission of Rome Laboratory is to advance the science and
technologies of command, control, communications and intelligence and to
transition them into systems to meet customer needs. To achieve this,
Rome Lab:

a. Conducts vigorous research, development and test programs in all
appl teolloee;

b. Transitions technology to current and futue systems to mprove
operatikn capabity, readiness, and sw;

c. Provides a fu range of technical support to Air Force Materel
Command product centers and other Air Force organizations;

d. Promes tranf s of technology to the private sector
e. Mantains Wading edge tecWho pertise in the areas of

surveflnce, communkatons, command and control, intelligence, reliability
science, egectr-magnetic technology, photonics, signal processing, and

ua ial scence.

The thrust areas of technical competenc include: Survelance,
Communications, Command and Control, Intelligence, Signal Processing,
Computer Sience and Technology, Electrom Technology,
Photoracs and laiity Saences.
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