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O+ Aolth {E 2> Approximate radiated-power emission strength for
(E D& A Ay Al3e RF w23 3¢ sources of electromagnetic waves.
[4
B dA e Source Energy (W)
3 b I oA BEshe A duAE g Cellular telephone handset ~0B
o3 7le] &R 7 S?ngle light bulb {visible and 100
Fhsh 2l FAAAHE ) infrared waves)
Single ham radio antenna 1,000
0| M3} J|X|RO = EE{0 Array of cellular phone 1,200
. ol B2t 7| _I% EFE base station antennas
MAtoh =& HIt Typical AM radio station transmitter 50,000
Typical FM radio station transmitter 100,000
) Typical UHF TV transmitter 1,000,000
241 oE GO Wyt X E
Ao Aol £F H7le) BAL wE & A A RAuUE SAHA RS AH w2AS FA
WA & A H7h ARE Fol= Rolvk wha} O Hrtsle ARTUE o] kF Hy ¥} = F

(& 1> Typical RF sources contributing to modern-day radio-wave background.

RF Source Frequency {MHz)  Exposure potential
AM commercial radio 05-17 U+
lonosphere research programs {e.g., HAARP) 2.8-10 L
M commercial radio 88-108 U+
VHF commercial television (analog)® 54-88, 174-216 W
UHF commercial television (analog and digitsl) 512-700 Us
Maritime mobile, radiolocation, radio-navigation (e.g., LORAN) 0.003-0.30 L
Radar (aviation, marine, police) 10,000-33,000 L
Millimeter-wavelength radar {meteorological, military) ~ 100,000 L
Sateilits transmissions {global positioning, military) 220400 U
Satedlite transmissions (television) 4,000-6,000 U
Amateur (ham) radio operators, intemational short-wave broadcasts ~ 50 U
Cellular telephones, analog 806-890 U
Cellular telephones, GSM {Asia, Europe) 830960 U
Cellular telephones, digital 1,850-1,880 U
Dispatch radio: {pagers, aviation, marine, fire, emergency, police) 800950 U
Fixed microwave links {computers, television, te-ephone, militery) ~>30,000 L
Cordless telephones, baby monitors, wireless toys, wireless telemetry Z7-60, 906, 2,400, 5,800 L
Computer monitors, wireless computer connectivity, RF identification ~ 1,800, ~ 2,500, ~ 5,700 L

tags (e.g., Bluetooth, WiFi)

Remote contrals, light dimmer controls, door-openers, surveillance devices Broadband
Microwave ovens, diathermy machines 2.450
Industrial scientific and medical {ISM) band data links ~ 2,400, ~5,400
RAF noise (lightning, solar flares, fluorescent fixtu-es, neon lights, spark Broadband

ignition, power-line corona discharge)

-
C!_‘+F‘

Abbrevistions: +, thoss sources, amang the ones listed, that typically contribute to the major fraction of total ambient RF
aexposure; GSM, global system for mobile communications; HAARP, high-frequency active auroral research program;

LORAN, long-range radio navigation; L, lucalized RF sources; U, ubiquitous RF sources.
@The VHF band is split into two parts, with FM radio in the middle.
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A2HOE oA, A7) AT B mo-
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£ ¢lel(Valberg et al.,, 2006). RF 244 2 RF modu-

<{E 3> Modulation characteristics of RF fields in different applications.

Typical Ratio, BW/CW Paak/avgerage

Technology modulation frequency amplitude Examples [CW frequency {GHz))

AM broadcasting Amplitude Very small << 1 ~2 AM radio (~ 0.001)

FM radio and television Frequency Very small << 1 ~1 M radio (~0.1)

Mobile communications Pulse and Very small << 1 ~10 UMTS, TETRA, GSM, TDMA, CDMA,
frequency {~04-2}

Radar Pulse Modest < 1 100 Airport radar (~ 4}

Ultra-wideband, spread Short pulse Large ~ 1 100 Military applications {~ 2-20}

spectrum

Abbreviations: BW, bandwldth; CW, carrier wave. Adaptad from Foster and Repachali {2004).

33



S0/ Mgt |XIZ MR o5 47

<{H 4> Modulation schemes tested for tumorigenicity in animal models (Elder, personal communication, all the studies are

in the WHO EMF Database).

Type of No. of Effect on tumor incidence
MHz, central frequency modulation tested tests made Increase No increase
800-9,400 cw 18 3 12
915 AM 5 0 5
836803 M 4 0 4
435, 2,450 P 3 1 2
848, 1,763 CDMA 5 0 5
849 DAMPS 1 0 1
836 FDMA 1 0 1
900902 GSM 22 3 19
836-1,500 TOMA g 0 9
1,616 Iridium 2 0 2
5,680 UWB 1 0 1
Total no. of tests 68 7 61

Abbreviations: AM, amplitude modulated; CDMA, code division muitiple access; CW, carrier wave (unmodulated RF);
DAMPS, digital advance mobile phone system; FDMA, frequency division multiple access; FM, frequency modulated;
GSM, global standard for mobile; PW, pulsed wave; TOMA, time division multiple access; UWB, ultra-wide band. Iridium

is satellite telephony.

lation] £ wAFo] A3 FE AP AF7HA
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