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E.M. Wave
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Experiment MW

MW (Micro-Wave):

Generate and detect Electromagnetic Waves
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MW in Real Life

Spark-Gap

Transmitter Reflector

Receiver-Antenna

MW Block Diagram
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MW in Real Life
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Spark-Gap Emitter

Dipole Antenna (2 x 31mm)
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Receiving Antenna

Dipole Antenna (2 x 31mm)

One L

Piece! g A —

10 L
M Schottky Diode

Making waves

Charge C across R~4.5MQ
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oop Making waves Making waves
Length L

| | l —> EMF -'Ping’ every 0.15ms
t

Antenna has 'L’ and 'C’ (and 'R’):
Damped Oscillator

own

Frequency f = c/4L
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Making waves
Length L E-Field

own

Frequency f = c/4L
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E.M. Wave

© 8.02T

/'Frequency: f=c/4L

Antenna determines
\ Polarization: E | | Antenna
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Receiver

E-Field \ /

AV(diode)‘\ /
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Receiver

E-Field

Amplitude

uonebedo.d

AV ~ E
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Polarization
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Polarization

Polarization:

— Oscillation of fields has well defined direction
Polarization only possible for transverse
waves

In general, light (sun, lightbulb) is
unpolarized

— Superposition of waves with many different
orientations

Can be polarized using e.g. polarizer foils
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Superposition of waves
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Interference

Reflector!?
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Microwave interference
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Interference

Microwave Interference

Metallic Reflector

Antenna “Virtual Emitter”

/ - \ /70N

/ /I \\ Mirror gives phase-shift of 180°

p \\ / \ Need to get 360° total:
/ / 2*D + 180° =), e.g. D = 3/4\
7

Wave from

emitter — —>

D D Reflected
wave
May 6 2005 web.mit.edu/8.02x/www May 6 2005 web.mit.edu/8.02x/www
Experiment MW Monday:The Nature of Light

. Why is the sky blue during day...
Your experiment shows:

Wave Nature of E.M. radiation

Transverse polarization
Speedc=A*f

... and red at sunset?

Santorini, Greece
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