2) Quantum Assignments
· Assignments must have sources referenced. They should not include any copied diagrams. 
· Choose assignments that fit your interests and abilities - it will feel less like meaningless work.
· You are encouraged to suggest changes to these assignments or completely new ones. 
· The assignments should take around two hours of work. 
Engineering
1) How and why are Engineers Without Borders using LED’s and solar panels?
2) How do electron microscopes (TEM, SEM and STM) differ from each other and light microscopes?
3) Superconductivity is a quantum effect. http://www.break.com/index/best-science-video-youll-see-today-quantum-levitation-2189956 How is a superconductor different from a regular conductor? How is it similar to a laser? What are super conductors used for?

4) Solar panels are quantum devices that can provide electrical energy without carbon dioxide emissions. What country gets the largest percentage of its electrical energy from solar power? Why is the rest of the world so far behind? What is limiting the use of solar power? Where is it most useful?
Experiments
5) Assignment: Write up the LED experiment in proper report format. See page 768.
Creative
6) Read or watch a piece of fiction that refers to or uses quantum physics. Review it as entertainment and for correct physics. (Provide a link or copy of the science fiction.)
7) Go to Dr. Quantum http://www.youtube.com/watch?v=DfPeprQ7oGc. Describe and explain what it gets wrong about the double slit experiment.
8) Go to Veratasium: Is this what quantum mechanics looks like?  https://www.youtube.com/watch?v=WIyTZDHuarQ&feature=youtu.be Discuss how this physical model does or does not provide support for the Pilot Wave interpretation.
History/Biology
9) Planck, Einstein, de Broglie and Schrodinger were key to the early development of quantum physics. However, each of them became very critical of the way it developed. Choose one of these people and describe their contribution and their criticisms of quantum physics.  

10) Max Planck coined the term quantum physics during his Nobel winning work on blackbody radiation over 100 years ago. What did he mean by quantum? What does this term mean to physicists now? What do people usually mean by quantum?
Computer Simulations
11) Go to PhET http://phet.colorado.edu/en/simulation/discharge-lamps Find the simplest set of energy levels that will give you one line for each of the six colours of the rainbow and the fewest invisible lines. Show it to the teacher and explain how you did it.

12) Make another quantum game like quantum Tic-Tac-Toe. How does it show the key quantum concepts?
More Physics

13) Watch the video http://vega.org.uk/video/programme/45 from 40 to 60 minutes and discuss with Ms. Tevlin what quantum thin film interference is like.
14) Go to Physics 2000 and learn about Bose-Einstein Condensates - found under The Atomic Lab. http://www.colorado.edu/physics/2000/index.pl?Type=TOC How is a BEC similar to and different from a laser. Summarize what you have learnt orally or in written form. 
15) Superfluidity is a quantum effect http://www.youtube.com/watch?v=2Z6UJbwxBZI  http://www.youtube.com/watch?v=9FudzqfpLLs  Compare superfluidity to superconduction. How is it useful?
16) What is quantum cryptography and why is it so important?
17) What is quantum teleportation? How is it different from the teleportation in Star Trek?
18)  Watch Frames of Essence: Building the Cubits and You don’t know How Quantum Computer work! https://www.youtube.com/user/frameofessence/featured. Find another short video explanation of quantum computing and discuss which is better and why. (This can be done in person or written.)

