Superconductors – A Lower Sixth Research Project

Research, using various sources of both text book material and the internet, semiconductors and ensure you answer the following questions:

1. What is meant by superconductivity?
2. What is meant by superconducting transition temperature?

3. Give examples of metals that show superconductivity?  Do all metals display it?  What do the transition temperatures of superconducting metals have in common?

4. Give 2 examples of special materials that are ‘high temperature superconductors’.  What are their transition temperatures?  What is the advantage of a higher transition temperature? How can liquid nitrogen, which has a boiling point of 
-1960C, be useful when using these materials in their superconducting state?

5. Explain briefly how superconducting magnets are used in:

a.  Particle accelerators
b.  Tokamaks

c.  Magnetic Resonance Imaging Machines (MRI scanners)

In the future, how might superconductors be used in large motors and generators?

6. Why is it that, above transition temperature, collisions between free electrons and ions in a metal lead to an increase in temperature of the metal?
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