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The electromagnetic spectrum and its engineering
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AM-radio
0.6 MHz – 1.6 MHz

FM-radio
88 MHz – 108 MHz

cellular phone
900 MHz – 6 GHz

wireless data
~2.4 GHz

ultrasound
1 MHz – 20 MHz

TV reception
54 MHz – 700 MHz

automotive radar
24 GHz, 77 GHz

security screening
100 GHz – 4 THz

bio-imaging
1 THz – 10 THz

remotes
~300 THz

dental cure medical imaging

luggage screening computed tomographyoptical fibers

cosmic ray

physical size ∝ wavelength ∝ 1/frequency

DC AC 1 KHz 1 MHz 1 GHz 1 THz

Copper wire ~ Ohm‘s law

Coaxial cable ~ transverse electric and magnetic mode (TEM)

Dielectric waveguide ~ hybrid modes

visible
light

X-ray

Optical guides ~ TE, TM and hybrid modes

Metal waveguide ~ TE and TM modes

Antenna engineering Transmission line technologies

Planar transmission line ~ TEM and quasi-TEM modes
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.... some of the unique topologies for
guided wave propagation that are
not mentioned in this list includes:

• Sommerfeld wire
• Surface plasmon polariton
• Gap waveguide
• Substrate integrated waveguides
• Finline
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plasmonic waveguide

Air defence radar:
antenna array

F-16 fighter aircraft:
slotted waveguide 

antenna

WiFi router:
monopole wire antenna

Vital signal sensor:
planar antenna

Optical beamforming:
plasmonic antenna

Astronomical study:
parabolic reflector

Coastline radar:
surface wave antenna

TV-reception:
Yagi-Uda antenna

Automotive Radar:
patch antenna

Molecular biosensor:
nano-dimer antenna
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inter-chip network
100 GHz

wireless backhaul
~30 GHz

mm-wave

Submarine channel
< 300 Hz
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