Scientists have determined the threshold energy level for human observers exposed to
pulsed 2450-MHz fields (0.5-to 32 micron pulse widths). They found that, regardless of
the peak of the power density and the pulse width, the per-pulse threshold for a normal
subject is near 20 mJ/kg. The average elevation of brain temperature associated with a
Just-perceptible pulse was estimated to be about 5x107° C.

Time to Onset

The physical nature of this thermoelastic 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 RF energy that resulted in the production of sounds.

Duration of Effect

Microwave hearing lasts only as long as the exposure. There is no residual effect after
cessation of RF energy.

Tunability

The phenomenon is tunable in that the characteristic sounds and intensities of those
sounds depend on the characteristics of the RF energy as delivered. Because the
frequency of the sound heard is dependent on the pulse characteristics of the RF energy,
it seems possible that this technology could be developed to the point where words could
be transmitted to be heard like the spoken word, except that it could only be heard within
a person's head. In one experiment, communication of the words from one to ten using
"speech modulated" microwave energy was successfully demonstrated. Microphones next
to the person experiencing the voice could not pick up the sound. Additional development
of this would open up a wide range of possibilities.

Distribution of Human Sensitivities to Desired Effects

Because the phenomenon acts directly on cochlear processes, the thermoelastic pressure
waves produce sounds of varying frequency. Many of the tests run to evaluate the
phenomenon produced sounds in the 5 kHz range and higher. Because humans are known
to experience a wide range of hearing loss due to cochlear damage, it is possible that
some people can hear RF induced sounds that others with high frequency hearing loss
cannot. Thus, there is a likely range of sensitivity, primarily based on the type of pulse
and the condition of the cochlea. Bilateral destruction of the cochlea has been
demonstrated to abolish all RF-induced auditory stimuli.

Recovery/Safety
Humans have been subjected to this phenomenon for many years. The energy deposition

required to produce this effect is so small that it is not considered hazardous
experimentation when investigating responses at the just-perceptible levels.



