options exist for both of these equipment needs. The use of advanced frequency and
modulation-agile RF generation and amplification circuitry will be required to assess
fully the frequency/power/time envelope of RF heating profiles required. Although much
equipment is commercially available, it is likely that custom hardware and software will
be necessary because available equipment has not been desi gned with the need for
frequency/intensity variability, which will probably be needed for safety purposes. In
addition, the design of antennas and other energy-directing structures will almost
certainly involve unique configurations. Since this technology utilizes radiofrequency
energy, it can be defeated by the use of shielding provided by conductive barriers like
metal or metal screen.

Incapacitating Effect: Microwave Hearing

Microwave hearing is a phenomenon, described by human observers, as, the sensations of
buzzing, ticking, hissing, or knocking sounds that originate within or immediatel y behind
the head. There is no sound propagating through the air like normal sound. This
technology in its crudest form could be used to distract individuals; if refined, it could
also be used to communicate with hostages or hostage takers directly by Morse code or
other message systems, possibly even by voice communication.

Biological Target/Normal Functions/Disease State

This technology makes use of a phenomenon first described in the literature over 30 years
ago. Different types of sounds were heard depending on the particulars of the pulse
characteristics. Various experiments were performed on humans and laboratory animals
exploring the origin of this phenomenon. At this time, virtually all investi gators who have
studied the phenomenon now accept thermoelastic expansion of the brain, the pressure
wave of which is received and processed by the cochlear microphonic system, to be the
mechanism of acoustic perception of short pulses of RF energy. One study (in 1975)
using human volunteers, identified the threshold energy of microwave-auditory responses
in humans as a function of pulse width for 2450 MHz radiofrequency energy. It is also
found that about 40 J/cm” incident energy density per pulse was required.

Mechanism to Produce the Desired Effects

After the phenomenon was discovered, several mechanisms were suggested to explain the
hearing of pulsed RF fields. Thermoelastic expansion within the brain in response to RF
pulses was first studied and demonstrated in inert materials and was proposed as the
mechanism of hearing of pulsed RF fields. A pressure wave is generated in most solid
and liquid materials by a pulse of RF energy--a pressure wave that is several orders of
magnitude larger in amplitude than that resulting from radiation pressure or from
electrostrictive forces. The characteristics of the field-induced cochlear microphonic in
guinea pigs and cats, the relationship of pulse duration and threshold, physical
measurements in water and in tissue-simulating materials, as well as numerous theoretical
calculations--all point to thermoelastic expansion as the mechanism of the hearing
phenomenon.



