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Mr. Sudbury

� Energy!!

� Light allows us to see. (reflection)

� Without light we cannot see anything.

� Sources of light:
◦ Sun

◦ Brightness of sky (reflection of sun light)

◦ Flames

◦ Light bulb filaments

◦ Gases

� Light travels in raysraysraysrays – a thin beam of light. � Light’s “Dual” Nature
◦ Part wavewavewavewave – transverse wave properties

◦ Part particleparticleparticleparticle – “particle” of light is a 
photon.

� A photon carries the electromagnetic 
force.

� Remember – Light is Energy

� 300,000 km/s   or 300,000,000 m/s  or 3.0 x 108 m/s

� 186,282 miles/second

� Light from the sun travels 8 minutes to get to 
earth.

� A beam of light could circle the Earth 7.5 times in 1 
second.

� It takes light from Alpha Centauri (the nearest star) 
4 years to get to earth.

� The distance light travels in one year is a light year.

� Light is energyenergyenergyenergy that 
is emitted by 
accelerating electric 
charge (the 
electrons in atoms).

� Electro-Magnetic 
waves are waves 
made from energy 
that travels and is 
partly electric and 
partly magnetic.
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� The terms light, electromagnetic 
waves, and radiation all refer to the 
same physical phenomenon: 
electromagnetic energy. This energy 
can be described by frequency, 
wavelength, or energy. All three are 
related mathematically such that if 
you know one, you can calculate the 
other two. Radio and microwaves 
are usually described in terms of 
frequency (Hertz), infrared and 
visible light in terms of wavelength 
(meters), and x-rays and gamma 
rays in terms of energy (electron 
volts). This is a scientific convention 
that allows the convenient use of 
units that have numbers that are 
neither too large nor too small.

� The electromagnetic spectrum is the range of 
electromagnetic waves.

•Radio Waves
•Microwaves
•Infrared
•Visible Light
•Ultraviolet Light
•X-Rays
•Gamma Rays

•All of these EM waves travel 
at the same speed.

•The difference is their 
wavelength and frequency.

•Shorter λ has a higher f.

•Longer λ has a lower f.

� The electromagnetic spectrum is the range of 
electromagnetic waves.

� Light is energy carried in an electromagnetic 
wave, generated by vibrating electric charges.
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� The only EM 
waves we can 
see are the 
visible light 
waves.

� ROYGBIV
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� TransparentTransparentTransparentTransparentmaterials let light shine through 
them.

� Opaque Opaque Opaque Opaque Materials block light from going 
through.
◦ Opaque materials heat up when light is shines on 
them… That energy has to go somewhere. Mr. Sudbury

� Diffraction is 
the bending of 
a wave around a 
boundary.

� When light shines on an object, some rays are 
stopped, while some continue in a straight 
line path.

� A shadow is formed where light rays cannot 
reach.

A large light source 
produces a softer 
shadow

A smaller light 
source produces a 
sharper shadow

� A total shadow is 
called an umbra.umbra.umbra.umbra.

� A partial or blurry 
shadow is called an 
penumbra.penumbra.penumbra.penumbra.

� Forms because 
light from other 
sources overlaps 
the shadow.

� Solar Eclipse

� Lunar Eclipse
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� Polarization Polarization Polarization Polarization is the aligning of vibrations in a 
transverse wave, usually by filtering out the 
waves of other directions.

� Remember that EM waves travel on 2 planes.

� If light is polarized depends on the source’s 
vibrations.


