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Electromagnetic  

spectrum  

 The wavy line at the right 

illustrates the concept 

that the higher the 

frequency, the more 

rapidly the field varies. 

The fields do not vary at 0 

Hz (direct current) and 

vary trillions of times per 

second near the top of 

the spectrum.  

 
Microwaves from mobile 

phones 

800 MHz - 3 GHz (800 

million Hz  ï 3 billion Hz) 
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Microwave (MW) exposure safety 

standards 

Å Current safety standards are most often based on thermal 

effects of microwaves in acute exposures,   2 W/kg ICNIRP 

(International Commission for Non-Ionizing Radiation 

Protection) 

Å Power flux density (PD) or specific absorption rate (SAR, 

ñdose rateò) is often used for guidelines.  

Å Dose = (SAR  ³ exposure duration) is not used for 

assessment of microwave exposures  

Å Safety standards significantly, up to 1000 times, vary between 

countries  

Å Why?  
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Many groups over the world 

described various non-

thermal biological  responses 

to microwaves (MW) 

including cancer-related 

effects.  

68 % of available 

experimental studies report 

non-thermal biological effects 

of microwaves  

(Huss et al., 2007) 
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Do not take without permission 

The impact of  non-thermal mobile phone radiation depends 

on the nature of the waves and conditions of exposure 

Courtesy of Margaritis et al 

ÅFrequency 

ÅModulation 

ÅPolarization 

ÅCoherence time  

ÅDose and duration 

ÅIntermittence  

ÅElectromagnetic 

environment 
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Å Reported by many research groups:  carrier frequency, 

modulation, specific absorption rate (dose rate), dose and 

duration of exposure, post exposure time, genotype and 

cell type, physiological traits, presence of radical 

scavengers and antioxidants 

Å Emerging data suggest dependencies the of the NT MW 

effects on polarization, intermittence and coherence time 

of exposure, electromagnetic stray fields, static magnetic 

field, sex, age, individual traits, and cell density during 

exposure  

Å Differences in these variables/parameters between 

studies might be a simple reason for different outcomes 

Physical and biological variables/parameters of importance 

for biological effects of non-thermal microwaves 



7 

Different 

levels of 

DNA-

organization 

(DNA-loops) 
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Anomalous viscosity time dependence (AVTD) similar to 

neutral comet assay measures relaxation and condensation of 

DNA loops regardless DSB induction 
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 relaxation I. Y. Belyaev, S. Eriksson, J. Nygren, J. Torudd, and M. 

Harms-Ringdahl, Biochim Biophys Acta, vol. 1428, pp. 

348-356, 1999  
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ñFrequency windowsò in effects of MW at low intensities 

comparable with intensities produced by base stations  

I. Y. Belyaev, V. S. Shcheglov, Y. D. Alipov, and V. A. Polunin, 

Bioelectromagnetics, vol. 17, pp. 312-321, 1996  


