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ABSTRACT

Resonance-like biological effects of millimeter-wave radiation at frequencies of approximately 42
GHz on the growth rate of E. coli and on DNA have been reported in several scientific
publications. In order to explore these nonthermal effects, we have measured the growth rate and
the absorption spectrum of E. coli, irradiated by millimeter waves in the frequency range from 41 to
43 GHz. In addition, the effect of this radiation on DNA was studied by measuring plasmid
transformation efficiency. Both the growth rate variations with varying frequency and the variations
in the result of the plasmid transformation efficiency experiments were found to be statistically
insignificant. Resonance-like absorption features observed in the absorption spectrum of E. coli
were identified as modes generated in the millimeter-wave system, when the sample was inserted.
The experimental results indicate that resonance effects are unlikely in this particular frequency
range.

"Along with examining the effects THz radiation has on
mammalian cells, several other studies have been
conducted on the effects this radiation has on bacterial
organisms. A study investigating the effects of 41-43 GHz
radiation on Escherichia coli found no significant
differences in the growth rate and absorption spectrum
between non-irradiated and irradiated cells [8]. Similarly,
a study examining the response of E. coli in logarithmic
phase to 99 GHz CW radiation concluded that cell
viability, colony characterization, and metabolic activities
were not affected by 1 or 19 hour exposures to this
radiation [9]. "
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"As the power densities used in the above cited reports
were low (b10 mW/cm 2 ), the effects on growth rate were
considered as non thermal ones by the reporters. On the
other hand, some researches that attempted to reproduce
these non thermal experiments have reported no effects
[16] [17] or similar results at higher frequencies [18]. The
reasons for these controversial reports could reside in the
difference between the biological species, experimental
procedures, the uncertainty of biological meaningful
exposure metrics, and the difficulties in rigorously
performing the required controls. "
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