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	                                                       Lesson Planning Template

	Unit: Quantum Physics   Subject Title: Bose-Einstein Condensates     Time: 60 Minutes

	Course/Grade: Senior High School Physics  

Lesson Type: Interactive Lecture Demonstration using a Computer Simulation

	Students should already be familiar with the following: 

· Wave-particle duality
· Atomic Structure 

· Momentum and Energy 
· Double Slit-experiment  

· Heisenberg’s Uncertainty Principle and superposition


	Students will know and able to do:

· Demonstrate a basic understanding of Bose-Einstein Condensates
· Describe and predict the behaviour of atoms when there is a temperature change
· Have an understanding of how Bose-Einstein Condensates, Temperature, Absolute zero, the Big Bang, Atomic spectra, Lasers, Doppler shift, Magnetic fields, and the Heisenberg’s Uncertainty Principle are interconnected.  


	Key Words:

· Bose-Einstein Condensates 

· Temperature

· Absolute zero

· Big Bang

· Atomic spectra

· Lasers

· Doppler shift

· Magnetic fields 
· Heisenberg’s Uncertainty Principle.


	Materials/Resources:

· Computer lab with internet connection (256 MB RAM) or data projector
· Whiteboards
· Markers

· Dry Erase Markers 


	Assessment Evidence:

· Worksheets 
· Class discussions


	Methodology: 

60 minutes:

Place students into small work groups for computer use. They are to go to the Physics 2000 site and on the left hand side, under “Atomic Lab” click on the “Bose-Einstein Condensates”. 

It addition to Bose-Einstein condensates it explains and uses the following concepts: temperature, absolute zero, Big Bang, atomic spectra, lasers, Doppler shift, magnetic fields and Heisenberg’s Uncertainty Principle. This is a great way to tie together many standard concepts covered in your curriculum, while having your students learn some truly modern physics.

The lesson on the site is completely self-explanatory and can be used as is. I have put together a worksheet, which follows the lesson and has the students work with their new knowledge. Most of the questions, lend themselves to small group discussions with whiteboards. Questions 6, 9 and especially 13, lend themselves well to competitions using the simulations. 



