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1
SYSTEMS AND METHODS FOR COVERTLY
CREATING ADVERSE HEALTH EFFECTS IN
SUBJECTS

BACKGROUND OF THE INVENTION
Field of the Invention

The present technology relates generally to less-than
lethal approaches to behavior modification of targeted sub-
jects. More particularly, the present technology relates to
such techniques that can be accomplished without the sub-
ject becoming aware of the presence of any outside influ-
ence.

Related Art

Numerous less-than-lethal conventional systems have
been developed to influence or control the behavior of target
subjects without requiring physical contact with the subject.
Examples include directing high intensity sounds toward the
subjects, exposing the subjects to strobe lights at particular
frequencies, directing highly directional ultrasonic waves
toward the subjects, and the like. While each of these
systems have performed with some success, they generally
suffer from the fact that the subject becomes quickly aware
that some outside influence is causing him or her distress.
For example, the use of audible sound or light provides
immediately alerts the subject of an issue. The subject can
take evasive action by simply blocking or protecting his or
her hearing or vision.

SUMMARY OF THE INVENTION

In accordance with one aspect of the technology, a method
is provided for covertly creating adverse health effects in a
human subject. The method can include generating at least
one electromagnetic wave at a frequency within the range of
about 300 MHz (megahertz) and about 300 GHz (gigahertz).
The at least one electromagnetic energy wave can be pulsed
at a pulse frequency within a target range of human neural
oscillations. The at least one pulsed electromagnetic wave
can be remotely transmitted to the subject’s brain.

In accordance with another aspect of the technology, a
method for covertly creating adverse health effects in a
human subject is provided, including generating at least one
ultrasonic audio wave at a frequency greater than about 20
kHz (kilohertz) and pulsing the at least one ultrasonic audio
wave at a pulse frequency within a target range of human
neural oscillations. The at least one pulsed ultrasonic audio
wave can be remotely transmitted to the subject’s brain.

In accordance with another aspect of the present technol-
ogy, a method for covertly creating adverse health effects in
a human subject is provided, including generating at least
one electromagnetic wave at a frequency within the range of
about 300 MHz (megahertz) and about 300 GHz (gigahertz)
and pulsing the at least one electromagnetic energy wave at
a pulse frequency within a target range of human neural
oscillations. At least one ultrasonic audio wave can be
generated at a frequency greater than about 20 kHz (kilo-
hertz). The at least one ultrasonic audio wave can be pulsed
at the pulse frequency. Each of the at least one pulsed
electromagnetic wave and the at least one ultrasonic audio
wave can be transmitted to the subject’s brain.

Additional features and advantages of the invention will
be apparent from the detailed description which follows,
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2

taken in conjunction with the accompanying drawings,
which together illustrate, by way of example, features of the
invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The following drawings illustrate exemplary embodi-
ments for carrying out the invention. Like reference numer-
als refer to like parts in different views or embodiments of
the present invention in the drawings.

FIG. 1 is a graph showing an exemplary electromagnetic
waveform generated in accordance with an embodiment of
the technology;

FIG. 2 is a graph showing an exemplary ultrasonic audio
waveform generated in accordance with an embodiment of
the technology;

FIG. 3 is a graph showing an exemplary modulated
ultrasonic audio waveform generated in accordance with an
embodiment of the technology;

FIG. 4 is a graph showing an exemplary set of waveforms
including an electromagnetic waveform and an ultrasonic
audio waveform generated simultaneously in accordance
with an embodiment of the technology; and

FIG. 5 is an exemplary waveform generating device in
accordance with an embodiment of the technology.

DETAILED DESCRIPTION

Reference will now be made to the exemplary embodi-
ments illustrated in the drawings, and specific language will
be used herein to describe the same. It will nevertheless be
understood that no limitation of the scope of the invention is
thereby intended. Alterations and further modifications of
the inventive features illustrated herein, and additional
applications of the principles of the inventions as illustrated
herein, which would occur to one skilled in the relevant art
and having possession of this disclosure, are to be consid-
ered within the scope of the invention.

Definitions

As used herein, the singular forms “a” and “the” can
include plural referents unless the context clearly dictates
otherwise. Thus, for example, reference to an “electromag-
netic wave” can include one or more of such waves.

As used herein, the term “substantially” refers to the
complete or nearly complete extent or degree of an action,
characteristic, property, state, structure, item, or result. For
example, an object that is “substantially” enclosed would
mean that the object is either completely enclosed or nearly
completely enclosed. The exact allowable degree of devia-
tion from absolute completeness may in some cases depend
on the specific context. However, generally speaking the
nearness of completion will be so as to have the same overall
result as if absolute and total completion were obtained. The
use of “substantially” is equally applicable when used in a
negative connotation to refer to the complete or near com-
plete lack of an action, characteristic, property, state, struc-
ture, item, or result. In other words, a composition that is
“substantially free of” an ingredient or element may still
actually contain such item as long as there is no measurable
effect thereof.

As used herein, the term “about” is used to provide
flexibility to a numerical range endpoint by providing that a
given value may be “a little above” or “a little below” the
endpoint.
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As used herein, a plurality of items, structural elements,
compositional elements, and/or materials may be presented
in a common list for convenience. However, these lists
should be construed as though each member of the list is
individually identified as a separate and unique member.
Thus, no individual member of such list should be construed
as a de facto equivalent of any other member of the same list
solely based on their presentation in a common group
without indications to the contrary.

Numerical data may be expressed or presented herein in
a range format. It is to be understood that such a range
format is used merely for convenience and brevity and thus
should be interpreted flexibly to include not only the numeri-
cal values explicitly recited as the limits of the range, but
also to include all the individual numerical values or sub-
ranges encompassed within that range as if each numerical
value and sub-range is explicitly recited. As an illustration,
a numerical range of “about 1 to about 5” should be
interpreted to include not only the explicitly recited values
of about 1 to about 5, but also include individual values and
sub-ranges within the indicated range. Thus, included in this
numerical range are individual values such as 2, 3, and 4 and
sub-ranges such as from 1-3, from 2-4, and from 3-5, etc.,
as well as 1, 2, 3, 4, and 5, individually.

This same principle applies to ranges reciting only one
numerical value as a minimum or a maximum. Furthermore,
such an interpretation should apply regardless of the breadth
of the range or the characteristics being described.

Invention

The present technology relates generally to systems and
methods for covertly creating adverse health effects in
animal subjects. While the present technology can be used
successfully with a variety of animals, it can be particularly
well adapted for influencing human behavior. As such, the
following discussion will focus on the use of the technology
with humans, with the understanding that the technology is
in no way limited to this.

Advantageously, the present technology can be imple-
mented without the intended subject becoming aware of the
causes of the adverse health effects. The present technology
can be directed toward the subject remotely, and can be
implemented from behind walls, windows, etc. Thus, during
the treatment of the subject, he or she has no knowledge than
an outside actor is attempting to influence his or her well-
being. Once the subject is no longer exposed to the current
technology, there is little to no evidence that any outside
influence acted upon the subject, even though the effects of
the exposure may still be perceived by the subject. Thus, the
subject remains completely unaware that any attempt has
been made to influence his or her behavior, even though he
or she may still be experiencing the adverse health effects.

The present inventors are aware of previous work per-
formed by Charles Bovill that has become known as a the
“bucha” or “flicker” effect. Bovill taught that directing a
strobe light emitting pulses in the range of 10-30 Hz (hertz)
can produce an adverse effect in a percentage of the popu-
lation—the subject will experience giddiness, nausea, ver-
tigo, etc. In addition, Allan Frey discovered that directing
microwaves on the order of 1.3 GHz (gigahertz) toward the
head of a subject can cause a subject to experience the
sensation of sound. While each of these methods, and others
like them, may be used with some success to the modify the
behavior of animal subjects, they suffer from the disadvan-
tage that the subject is aware of some adverse event—he or
she can see the lights, or hear the audio (developed tradi-
tionally or through the Frey effect), and is thus aware that he
or she can take some action to avoid the effect.
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The present technology addresses these shortcomings in
the prior art by covertly creating adverse health effects in
subjects in a manner by which the subject does not consider
that an outside influence is acting upon them. He or she
simply feels ill and acts accordingly. The present inventors
believe that the technology can be utilized to covertly create
symptoms in subjects including nausea, cognitive difficul-
ties, vertigo, etc. Once the subject experiences such symp-
toms, he or she is either unable or unwilling to continue the
activity in which they are engaged. This can be achieved
without providing the subject any clue that an outside actor
is responsible for the symptoms.

Broadly speaking, the present technology directs electro-
magnetic or ultrasonic waveforms toward a subject’s head.
The waveforms are pulsed at frequencies that correspond to
a target range of human neural oscillations. Such neural
oscillations are naturally occurring in animals, particularly
humans, and are believed to originate from the electrical
activity of human brain. The best known examples of these
are alpha and beta waves (or alpha and beta rhythms). Alpha
rhythms are understood to be neural oscillations in the
frequency range of 8-12 Hgz, likely originating from the
synchronous and coherent (in phase or constructive) elec-
trical activity of thalamic pacemaker cells in humans. Beta
rhythms are understood to be a neural oscillation (brain-
wave) in the brain with a frequency range of between 12.5
and 30 Hz (12.5 to 30 cycles per second). Beta waves can be
split into three sections: low beta waves (12.5-16 Hz), beta
waves (16.5-20 Hz) and high beta waves (20.5-28 Hz).

The present inventors believe that directing electromag-
netic energy waves and/or hypersonic waves pulsed at
frequencies corresponding to the naturally-occurring alpha
or beta rhythms of a subject can result in the subject
experiencing adverse health effects similar to those pro-
duced by the bucha effect utilizing light. The energy waves
directed toward the subject can be selected from a range of
frequencies. Visible light, typically in the range of 400 to
800 THz (terahertz), was pulsed or strobed within the Alpha
or Beta range by Bovill to create the bucha, or flicker, effect.
The present inventors believe, however that electromagnetic
waves of sufficient intensity at a wide range of frequencies
can produce the same result. For example, electromagnet
waves at frequencies far below and above the visible light
spectrum. The present technology does so, however, with
wavelengths typically undetectable by humans. In this man-
ner, the subjects in whom the effect is created remain
unaware that they have been targeted.

In one aspect of the technology, a method is provided for
covertly creating adverse health effects in a human subject.
The method can include generating at least one electromag-
netic wave at a frequency within the range of about 300
MHz (megahertz) and about 300 GHz (gigahertz). The
electromagnetic wave can be pulsed at a pulse frequency
within a target range of human neural oscillations. The
resulting waveform can be remotely transmitted to a sub-
ject’s brain, resulting in the subject experience negative or
adverse health effects.

FIG. 1 illustrates one specific example in accordance with
an embodiment of the technology. As shown, an electro-
magnetic waveform 12 can be generated with a period of T,
in this example T, is about 1 ns (nanosecond). This results
in a frequency of about 1 GHz (gigahertz)}—within the range
generally referred to as microwaves. The waveform can be
generated for time interval T,, in this case about 100 us
(microsecond). The waveform can be pulsed at time inter-
vals T; of about 100 ms (millisecond), which results in a
discrete waveform being generated at a frequency of about
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10 Hz. In this example the pulse frequency is 10 Hz, within
the alpha wave range of 8-12 Hz. This pulse frequency,
however, can be chosen as any discrete frequency within this
range of about 8 Hz to about 12 Hz.

It is believed that the specific pulse frequency required for
any particular individual will vary. Some individuals may
feel adverse effects at 8.5 Hz, for example, while others may
not respond unless the pulse frequency is about 11 Hz. For
this reason, the pulse frequency generated can correspond to
one of a plurality of discrete frequencies, and can be varied
until the subject responds accordingly. Once the appropriate
pulse frequency is discovered, the pulse frequency need not
be adjusted for that particular subject. In another example,
the pulse frequency can be continuously varied within the
target range of frequencies, so as to sweep through the target
range of frequencies. It is believed that this sweep will
capture the necessary pulse frequency sufficiently often to
generate the desired effect by the subject. While the sweep
rate can vary, in one example the pulse frequency can sweep
through the range every one to five seconds.

The power level P, of the example of FIG. 1 can be varied
to achieve the desired result without causing any permanent
anatomical damage. In this example, the power level can
average about 0.3 mW/cm?® (milliwatts per centimeter
squared), with peak power of about 0.3 W/cm>. The fre-
quency of the electromagnetic waveform can be selected
from a range of frequencies. In one embodiment, a typical
microwave oven magnetron can be utilized, operating at
around 2.5 GHz.

In addition to generating a pulse frequency within the
subject’s alpha rhythm range, the pulse frequency can be
selected to correspond with the subject’s beta rhythm range,
that is between about 12.5 Hz to about 30 Hz. In other
examples, sub-beta ranges can be targeted, including with-
out limitation, a range of about 12.5 Hz to about 16 Hz; a
range of about 16.5 Hz to about 20 Hz, and a range of about
20.5 Hz to about 28 Hz.

FIG. 2 illustrates a further exemplary implementation of
the technology in which an ultrasonic waveform 14 can be
generated. In this example, T, is about 40 vs, T, is about 50
ms, T is about 100 ms, and the acoustic field P, at the target
is between about 120 dB (decibel) and about 140 dB. In one
example, the acoustic field P, at the target is about 130 dB.
These values are generally evaluated at the location of the
subject: they may be greater at the source. In some embodi-
ments, the acoustic field may be as high as 130-160 dB at the
source, to achieve a field of 120-140 dB at the subject. In this
example, the pulse frequency is again about 10 Hz. In this
example, while an audio waveform is utilized, the frequency
is selected in the ultrasonic range (e.g., greater than about 20
kHz) to ensure that the subject cannot hear the waveform,
and thus is not alerted to the presence of an outside actor.

The carrier frequency utilized in generating the ultrasonic
waveform can be selected to balance various design goals.
While a carrier frequency of about 40 kHz can be utilized,
this can result in generating audible subharmonic waves
(e.g., V5 of 40 kHz, or about 13 kHz, which can be detected
by some humans). If a carrier frequency of about 42-45 kHz
is used instead, the subharmonic waves generated may be
less likely to be heard by the subject (e.g., 14 to 15 kHz,
which are closer to being outside the audible range for all
humans). The present inventors have found, however, that
raising the carrier frequency too high can result in significant
loss of range. Thus, the carrier frequency used is generally
not higher than about 50 kHz.

FIG. 3 illustrates an exemplary modulated ultrasonic
waveform 16 that can be generated through a variety of
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methods known in the art. The peak-to-peak pulse frequency
is again shown here by example as about 10 Hz.

FIG. 4 illustrates an embodiment in which a pair of
waveforms 12, 16 are generated and directed toward the
subject’s head. In this example, both an electromagnetic
wave 12 and modulated ultrasonic wave 14 are directed
toward the subject. The inventors believe that the two
waveform types can synergistically excite the subject’s
brainwaves to create the desired effect.

In this example, while the pulsed frequency of each wave
is shown as being similar, one of the waveforms can be
phased relative to the other waveform by a delay of At from
between about 10 ms to about 50 ms. The present inventors
believe phasing the waveforms can compensate for the
difference in response time of the human brain to audio and
electromagnetic waveforms.

FIG. 5 illustrates an exemplary assembly that can be used
to generate the waveforms discussed above. In this example,
a parabolic microwave antenna 20 can reflect microwaves
generated by microwave source 22. An ultrasonic transducer
26 can generate an ultrasonic audio waveform. Controller 24
can include suitable circuitry for pulsing and synchronizing
the hypersonic audio waveform and microwave waveform.
Battery 28 can power the various components.

The components above are readily available, and their
function and design will be readily understood by one of
ordinary skill in the art having possession of this disclosure.
Some suitable, non-limiting examples of the components
include: An RF antenna with gain relative to 4r of 30 dB.
The microwave source can produce 10 Watts at 10 GHz. A
ceramic ultrasonic transducer can generate between about
120 dB to about 140 dB at 50 kHz (measured at the subject).
The microwave frequency utilized can range from 1 GHz to
100 GHz.

While the embodiment illustrated in FIG. 5 can be con-
figured to be relatively highly directional, in one embodi-
ment the emitter arrangement can be configured to be
dispersed over a large area. In this embodiment, multiple
subjects can be targeted with one or more sources directed
across an expansive area. In this manner, many people, for
example an opposing force or an unruly mob, can be affected
at the same time with the same unit or a number of units.

It is to be understood that the above-referenced arrange-
ments are illustrative of the application for the principles of
the present invention. Numerous modifications and alterna-
tive arrangements can be devised without departing from the
spirit and scope of the present invention while the present
invention has been shown in the drawings and described
above in connection with the exemplary embodiments(s) of
the invention. It will be apparent to those of ordinary skill in
the art that numerous modifications can be made without
departing from the principles and concepts of the invention
as set forth in the examples.

We claim:

1. A method for covertly creating adverse health effects in
a human subject, comprising:

generating at least one electromagnetic wave at a fre-

quency within the range of about 300 MHz (megahertz)
and about 300 GHz (gigahertz);

pulsing the at least one electromagnetic energy wave at a

pulse frequency within a target range of human neural
oscillations;

remotely transmitting the at least one pulsed electromag-

netic wave to the subject’s brain;

wherein the pulse frequency is continuously varied within

the target range of frequencies so as to sweep through
the target range of frequencies.
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2. The method of claim 1, wherein the target range of
human neural oscillations is from about 8 Hz (hertz) to about
12 Hz.

3. The method of claim 1, wherein the target range of
human neural oscillations is from about 12.5 Hz to about 30
Hz.

4. The method of claim 3, wherein the target range of
human neural oscillations is from about 12.5 Hz to about 16
Hz.

5. The method of claim 3, wherein the target range of
human neural oscillations is from about 16.5 Hz to about 20
Hz.

6. The method of claim 3, wherein the target range of
human neural oscillations is from about 20.5 Hz to about 28
Hz.

7. The method of claim 1, wherein the pulse frequency
corresponds to one of a plurality of discrete frequencies
within the target range of frequencies.

8. A method for covertly creating adverse health effects in
a human subject, comprising:

generating at least one ultrasonic audio wave at a fre-

quency greater than about kHz (kilohertz);

pulsing the at least one ultrasonic audio wave at a pulse

frequency within a target range of human neural oscil-
lations;

remotely transmitting the at least one ultrasonic audio

wave to the subject’s brain.

9. The method of claim 8, wherein the target range of
human neural oscillations is from about 8 Hz (hertz) to about
12 Hz.
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10. The method of claim 8, wherein the target range of
human neural oscillations is from about 12.5 Hz to about 30
Hz.

11. The method of claim 8, wherein the pulse frequency
corresponds to one of a plurality of discrete frequencies
within the target range of frequencies.

12. The method of claim 8, wherein the pulse frequency
is continuously varied within the target range of frequencies
so as to sweep through the target range of frequencies.

13. A method for covertly creating adverse health effects
in a human subject, comprising:

generating at least one electromagnetic wave at a fre-

quency within the range of about 300 MHz (megahertz)
and about 300 GHz (gigahertz);

pulsing the at least one electromagnetic energy wave at a

pulse frequency within a target range of human neural
oscillations;

generating at least one ultrasonic audio wave at a fre-

quency greater than about 20 kHz (kilohertz);
pulsing the at least one ultrasonic audio wave at the pulse
frequency;

remotely transmitting each of the at least one pulsed

electromagnetic wave and the at least one ultrasonic
audio wave to the subject’s brain.

14. The method of claim 8, wherein the target range of
human neural oscillations is from about 8 Hz (hertz) to about
30 Hz.

15. The method of claim 8, wherein the at least one
ultrasonic audio wave is phased relative to the at least one
electromagnetic wave by a delay of Dt of between about 10
ms to about 50 ms seconds.
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