Quantum Polarization: Part 3

Polarized Photons
      Name __________________

1) Does a polarizing filter act like a sieve, separating particles with different properties or does it act like a grid orienting crayons? Discuss.

2) Four entangled photons head toward two vertical polarizers. If four make it through on the left, how many make it through on the right?






3) Next, we will orient the right detector at 30( to vertical. Four photons made it through the 0( detector on the left. What would you expect to see on the right?

a)



b)


c) 


d) 





4) What percentage agreement do you expect? 

a) 0%


b) 25%


c) 75%


d) 100%

5) Next, suppose we put the left detector at -30( and the right one at 0(. What will be the percentage agreement?

a) 0%


b) 25%


c) 75%


d) 100%

6) Next, we will combine the two experiments and put the left detector at -30( and the right at 30(. Which of the two scenarios below is/are possible?



a) left only

b) right only

c) both


d) neither

7) How much agreement is expected?

a) 25%


b) 50%


c) 75% 

d) 100%

8) According to quantum mechanics, how many photons should disagree?

a) 0%


b) 25%


c) 50% 

d) 75%

Extension Questions

9) Does a polarizing filter act like a sieve, separating particles with different properties or does it act like a grid orienting crayons? Answer according to

a) Bohr 


b) Einstein 

c) most physicists before 1983 


d) after 1983

10) For how large a separation has entanglement been demonstrated?

Answer in detail on another page.

11) In your own words, explain why these results are so strange.

12) How is entanglement related to superconductors, superfluidity and quantum computers?
13) Do the analysis for a rotation angle of 45( instead of 30(. Why are these results not as clear?

14) Do the analysis for 0(. What are these results inconclusive?

15) These results look like they violate Special Relativity. It seems as if information is travelling faster than light. Imagine that you send one glove to Akai in Tokyo and the other to Boris in Moscow. When Akai opens the package and sees the left glove, she knows that Boris must have the right glove. Has information been transferred from Tokyo to Oslo? What if instead of gloves, these were entangled photons. Can they use this to transfer information between each other? 
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