Bose-Einstein Condensates




Name _________________

Go to http://www.colorado.edu/physics/2000/index.pl 

Temperature

1) Compare temperature and heat. Refer to the simulation and an example from a kitchen.

2) What is absolute zero and why is it more significant than zero Centigrade or Fahrenheit? 

What is BEC?

3) How do the energies of the atoms in the gas compare to the energies of electrons in an atom?

4) Describe what happens to the atoms in the simulation when you slowly lower the temperature.
Laser Cooling

5) Describe how a laser can heat an atom or cool an atom. Include diagrams to make it clear.

6) How many atoms can you stop at one time? Describe what you had to do.

Tuning the Laser
7) Explain why the laser light has to be a particular colour? Refer to atomic spectra.

Doppler Shift

8) Describe how the Doppler shift makes this laser cooling both easier and harder.

Optical Molasses

9) How many atoms can you stop at one time? How did you do this?

10)  How are magnetic fields used and why are they necessary?

Magnetic Trapping

11) How are magnetic fields used differently here and why are they necessary?

Evaporative Cooling

12) Get a BEC as fast as you can on the simulation. How much time did it take? How did you do this? What is the problem with this technique?

13) What is the most atoms you can get in a BEC in 120 seconds? How did you do it?

What does a BEC look like?

14) A BEC is supposed to have all the atoms in one spot. Why is there a spread to this spot?

What is BEC good for?

15) What is BEC good for? Compare it to lasers.

