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What is a Wave?

Definition:

« A wave is a transfer of energy over a
distance in the form of a disturbance. Most
waves originate from a vibrating source.

« Mechanical Waves : require a physical
medium to travel through
= examples: waves on a slinky, sound waves

* Non Mechanical Waves — do not required
a medium to transmit the energy




Electromagnetic Waves
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Electromagnetic Waves

Electromagnetic (EM) radiation consists of oscillating
electric and magnetic fields that can propogate through

empty space.
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Wave Properties

Periodic waves originate from periodic vibrations (oscillations).
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One wavelength (4) is the distance between successive crests or troughs.

Sound Waves

©2011. Dan Russell

Sound is a longitudinal wave of air pressure variations, caused by a
rapidly vibrating source (i.e. a tuning fork or your vocal cords)
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Characteristics of Waves

e Period — T (seconds)
Frequency — f (Hz)
Wavelength — A (m)
Velocity — V (m/s)
Amplitude — the measure of the amplitude

depends on the type of wave

Wave on a string — postion (m)

Sound Wave — air pressure (psi, kpa etc)
Electromagnetic Wave — strength of electric or
magnetic field (e or B)
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Energy of Waves.

The energy of a mechanical wave is dependent on the
amplitude of the wave.
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Enerqy of Electromagnetic (EM) waves.

The energy of an EM wave is directly proportional to the
frequency of the wave.
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Calculate the energy in Joules of a red photon (A=650nm) and a
blue photon (A=400nm).
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ElectroMagnetic Wave Phenomenon

1. Reflection

2. Refraction

3. Diffraction

4. Interference

5. Polarization




ElectroMagnetic Wave Phenomenon

1. Reflection
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2. Refraction
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3. Diffraction |
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4. Interference

E-M Laws can Wrerfere
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5. Polarization
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Nonpolarized light vibrates in all directions
Horizontal ond vertical components

t)..*_ ,{:/ __~~Vertcol companent passes Q)_*“% _

[ fhnmgh first polarizer. ..
| |J| [ .~ . And the second

Vertical component =
does not through = X
this se-:|r.'-;i|r31fiﬁE pohnzgr - -~

Hawill, Concapfual Physics, Ninth Edition.
Copyright © 2002 Pearsen Educabion, Inc., publishing as Addison Weslay, All righls resarved,



Operation of a Laser
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Operation of a Laser

HeNe Laser Design Basics
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1. Lasing Medium | K_A_
Energy is absorbed by the electrons in %\ e R,
the gas and re-emitted as electro- e || T
magnetic radiation. oo
As an excited Neon atom returns to Fotur e
ground state (electrons drop energy -
levels) visible radiation is emitted. T‘“
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note : in the video portion of the lesson, | use 633 nm as the calculated wavelength. Using more
precise calculations, the actual wavelength is 632.8nm - this is the value | use when calculating

the length of the optical cavity on the next page.




2. Optical Cavity " PNPSZNPN
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3. Laser Pumping Energy

Mirror Mirrar.
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4. Output Coupler
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Anatomy of the Helium-Neon Laser

Cathode Aluminum Bore Support Gas Brewster
Connection Cathode Spider Reservoir Window




Design an Argon Laser

1. what colour is the laser beam?

2. determine how far apart to place the
mirrors in an argon laser

design criteria:

lasing medium - argon gas
emission energy - 2.54eV

Optical Cavity, set n = to 800,000

Energy

absorption emission
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