What is Light?
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Description automatically generated]Isaac Newton theorized that light was made up of tiny particles like atoms, which travel all directions from the source of light.  This “Particle Model” clearly explained how shadows worked and why light would reflect off shiny objects (light particles bouncing off the object and in the other direction). 




Thought experiment #1:  If you roll marbles from two corners of a box so that their trajectory crossed paths (x pattern) what would happen with some of the marbles?  



[bookmark: _GoBack]Does this happen with light?  Test it with flashlights or lasers.



Thought experiment #2:  If you roll marbles through a small slit (openning) in a barrier diagram how would the marbles hit on the opposite wall?


                                                                 





How does light appear on an opposite wall when passed through a small slit?  What do you think this means?









Research how noise cancelling headphones work and Young’s double slit experiment.  How does that technology, the results of Young’s double slit experiment, and the result of light passing through a single slit NOT support light being a particle.  So, what do you think light is?







Photoelectric Effect


NAME:  	 	Div.:  			Date:  				


[image: ]In 1887, Heinrich Hertz discovered that under certain conditions light could expell electrons from a variety of metals.  This was called the photoelectric effect.  One mystery to the photoelectric effect was the fact that a dim blue light could expell electrons, but not a incredibly bright red light.  



Thought Experiment:
If you cook something at 20 degrees celcius versus 40 degrees celcius will the food still cook?




Thought Experiment:
A hose has a blockage at the nossle.  What will eventually happen?





Thought Experiment:
a) [image: ]



b) 



c) 




Research:
Explain why only some light produces the photoelectric effect, and what the photoelectric effect proves about light.
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Figure 5.2 A ray is an imaginary
line showing the direction in which
light i travelling.
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Figure 5.6 Ray diagrams can show how shadows are cast
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Figure 316 Einstein's Thought Experiment

Einstein reaiized that the wave model of ight could not explain the photoelectric effect,
¥ lght nteracts with the metal ke a wave, waves of red ight should eventualy "ple up"
‘enough energy to give off electrons. But this doesnt happen. So some ather difference
between red and blue Ight must cause the effect. Hor Is how Einsteln reasoned,

1. The photoelectric
effect can only be
explained Ifight acts.
fike 3 partcie when It
interacts with matter

Light does not
interact with
matter as a
floving stream,
ke water from
afaucel

Ught interacts
with matter

a5 packets or
distinct particles,
Iike water in ice
cubes,

2. Einstein called the
packets or particles of
eneray photons. Each
photon must carry
an exact amount of
energy that s enough
10 make the metal
give off electrons.
Otherwise, nothing
will happen when the.
photons trike the.
metal

Red Light: Photons of red light do
not cany enough energy to make the
metal give off electrons.
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Blue Light: Photons of blue ight do
carry enough energy 1o make the
metal give of lectrons.
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3. Photons must carry
more energy as
the frequency of
electiomagnetic
radiation increases
and wavelength
decreases.

Red Light: Red light has a lower
frequency and a longer wavelength.
Photons ofred light cary less energy.

Blue Light: Blue light has a higher
frequency and a shorter wavelength
Photons of blue light carry more
energy.
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Thought Experiment

A thought experiment is an experiment that is carried out in your head.

1. Complete the thought experiment below before you read Concept 4.
Your friend challenges you to try to make a bowling ball start rolling by
rolling other balls toward it. What would happen in the following situations?
) You roll table-tennis balls toward the bowling ball. You can use as many

table-tennis balls as you want. Can you make the bowling ball roll?
b) Repeat the thought experiment with tennis balls. What will happen?
©) You can choose any other type of ball you want. What type of ball
would you choose to roll at the bowling ball to make it start rolling?
Explain why you made the choice that you made.




