
SEEffif
iieFenAr

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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