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ONd@ eLetromasnesica
Funcéo da direcao de propagacao
Velocidade de propagacéo igual a da luz (vacuo)

Comprimento de onda inversamente proporcional a
frequéncia

Transmite informacéo na forma de campo elétrico/magnético
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Penetrates Earth's N N

Atmosphere?
Radiation Type Radio Microwave Infrared Visible Ultraviolet  X-ray Gamma ray
Wavelength (m) 107 107 107 0.5x10°° 107 1ot 107

Approximate Scale
of Wavelength

Buildings Humans Butterflies Meedle Point Protozoans Molecules  Atoms  Atomic Muclei

10* 10%® 10+ 1045 10 10 1077

Temperature of
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this radiation is the ||
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wavelength emitted -
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Chart off the Electromagnetic Spectrum
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2.4 GHz

A = 3x108/freq = 1/(wn*100) = 1.24x10¢/eV|
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Wavelengths  10° 10% 10' 1 10" 10* 10° 104 10° 10° 107 10° 107 10" 0" 10" 10"
(in metres)
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Size of a wavelength

Kinds of Microwaves

waves in the idio waves every day when we listen to Microwave ovens work by generating L 3 Xsrays have so much energy and such a
fision or use cell phones. Radio waves microwaves that causes the water molecules th short wavelength that it can go through
electromaq netic U - wavelengths than light waves. in food to vibrate very quickly, with the result 2 ind 7 your flesh, but not through your bones,
spectrum d by your FM radio at a frequency that the food heats up rapidly. The wavelength . because the bones contain a lot of
cycles per second (100 MegaHertz), of waves in a microwave oven is about 11 cen- t v icalcium. That is why doctors can use
of about 3 metres. timetres - about the width of your hand. 1 h L X-rays to look at bones in your body.
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USO dO ESPECEro eLesromasnesico

Padrdes de faixas existentes e 6rgaos regulamentadores:
ITU (International Telecommunication Union)

IEEE
NATO

Anatel (Brasil)
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Ondas de radio e microondas:

0.003 MHz
Very Low Frequency (VLF)
0.03 MHz
Low Frequency (LF)
0.3 MHz
Medium Frequency (MF)
3 MHz
High Frequency (HF)
30 MHz
Very High Frequency (VHF)
300 MHz
Ultra High Frequency (UHF)
3 000 MHz
Super High Frequency (SHF)
30 000 MHz

Extra High Frequency (EHF) ®
300 000 MHz
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RADIO FREQUENCY SPECTRUM
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&

1630
1

AM I
Broadcast

#— Medium Frequency —»

=<
b

L

1Km 100 m

4 8 12 18 27| 40
C | X |Ku [ K |Ka| Millimster

300 GHz

L
D Flelulil o T & 10l ml
4 8 B10 40 80 100

20
Very Ultra Super Extra
«— High Frequency —>1&— i, Frequency —%—  High Frequency —[* High Frequency —>[*—High Frequency —>

< — RADIO WAVES — | 'MICROWAVES
| |

MILITARY

100 m 10m 1m 10 cm 1cm 1 mm

300GHz 3THz 30THz 300THz 3PHz 30PHz 300PHz 3EHz 30EHz 300 EHz 3000 EHz

Submillimeter (IEEE) —|

<:: INFRARED :{i> <L‘ : <}: r-mv* l’ﬁ’r:\/ e

1mm 100pum 10 ym 1um 100 nm 10 nm 1inm 100pm 10 pm 1pm

INSTITUTO FEDERAL



USO dO ESPECEro eLesromasnesico

@ ANATEL ..

Sistemas |
| Interativos

@ Menu Principal ~

FOFF #% CONSULTAR ## Consultar as Faixas de Frequéncias. manu  zjud;

Faixa de Freqiiéncia

Unidade: ¥ | | Pesguisar
| PP N

Selecione a Faixa de Fregiiencia

18068 - 18168 kHz

18168 - 18780 kHz

18780 - 18900 kHz

18900 - 19020 kHz

19020 - 19680 kHz

19680 - 19800 kHz

Sistema de consulta das faixas de frequéncia (ANATEL):
http://sistemas.anatel.gov.br/pdff/Consulta/Consulta.asp?SISQSmodulo=1068

Quadro de atribuicao das frequéncias (ANATEL):

http://www.anatel.gov.br/Portal/exibirPortalRedireciona.do?codigoDocumento=31471 3msturoreoera.
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300 MHz
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322,000
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CUrioSidades

A cor visivel de uma folha indica que suas moléculas refletem bem a
luz (onda EM) verde.

- Diferentes materiais (ou regides) possuem diferentes ‘assinaturas
espectrais’ , ou seja, respondem de forma diferente a diferentes
comprimentos de onda (ou frequéncias) eletromagnética

 Assinaturas digitais podem ser Gteis em topografia para diversas
aplicacoes (ex.: verificar se ha &gua em outro planeta).
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curiosidades

« Documentério sobre o espectro eletromagnético:
https://www.youtube.com/watch?v=HPcAWNIVI-8

« Tabela de atribuicdo do espectro dos Estados Unidos

http://upload.wikimedia.org/wikipedia/commons/d/df/United States Frequency Allocations Ch
art 2011 - The Radio Spectrum.pdf
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