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Overview
In the second part of this lesson, students will learn about coupling oscillations. Through a variety of demonstration stations, students will circulate throughout the room to learn a little bit more about coupled oscillating systems. Coupled oscillations are the backbone to this new idea of how to compute and process information. This second part of the lesson will be the answer to the first part that explained how computers currently work and how they are reaching the end of their useful life.

	
	Material

	Objectives
	· Introduce coupled oscillators through a few different demonstrations 
· Develop an idea of how different oscillators actually couple
· Determine what type of coupled oscillating system may be the best for a computing application

	Introduction
	To open the class we will start with a short discussion on our understanding of oscillators. I will group students into four groups and give each group a different type of oscillator
· LC Circuit
· Pendulum
· Wave on a String
· Mass on a Spring
Each group will work to answer the following questions:
1. What causes the oscillations/How do they start??
2. How is energy lost during the oscillations?
3. Is this system able to be scaled down?
Students will then give a quick 2 minute “Chalk talk” on how their oscillator functions

	Development
	Just like transistors influence each other to make a computation, we need to have the same happen with oscillators. We will watch a short video on what causes coupled oscillations and how energy can be transferred between oscillators based on the coupling constant.

	Activity
	Around the room I will have different coupled oscillator demonstrations setup for students to walk around and examine
· Wilberforce Pendulum
· Coupled Newton’s Cradle
· LC Circuit w/Oscilloscope
· Metronomes
· Single Mass Pendulums bound a spring
Students will be broken into groups and they will circulate around the room to these different examples of coupled oscillations. At each station they will be taking notes about how the pendulum functions and try to answer the following questions.
1. How much energy is required to start the oscillation?
2. Is the oscillation damped? What causes the damping
3. Could this oscillator be scaled down for use inside of a device as small as a phone?
4. What is transferred during the coupling of the oscillation?


	Summary
	By the end of the class students should be able to determine which of the coupled oscillators would be the best fit for a computing application. Students should be able to explain why it would be the best fit and they should cite the following reasons
· Scalable
· Low energy consumption
· Lowest damping factor
· Has the best transfer of energy




	
Materials
	
Resources
	
Notes

	Wilberforce pendulum
LC circuit
Oscilloscope
Metronomes
Coupled Newtons Cradle
Single mass coupled pendulums
	
	[bookmark: _GoBack]This lesson could be done without the actual demonstrations, but you would need to find video explanations of each type of oscillator
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