ASTRONOMY 5

Cosmology and Galaxies

Spring 2007

QUIZ #12, May 25, 2007

Your name: ____________________________________

Please fill in the blanks:

For each one of the following, mark T for phenomena that are created by (or are closely related to) the Uncertainty Principle and F for phenomena that are not (2 pts altogether): 

(1) The creation of virtual particle-antiparticle pairs.                                          _________

(2) Uncertainty in distances to galaxies.                                                              _________

(3) The active vacuum.                                                                                        _________

(4) The creation of force-carrier bosons that carry forces between                     _________

      particles.

(5) Uncertainty in the age of the Universe.                                                          _________

(6) Uncertainty Principle III says that the product (m  (  (t  =  h / (4(c2).

What does this equation mean in words?  Be sure to include the meaning of 

the symbols “(m”  and “(t.”  If you have trouble, try question (8) first.

(7) According to Uncertainty Principle III, virtual electron-positron pairs         _________

have a typical lifetime of  3 ( 10-22 sec (Lecture 16).  What is the lifetime 

of virtual matter-antimatter pairs consisting of particles that are 1 million 

times more massive than electrons?  Think: shorter or longer?  Then think:

by what factor?  This may help you find the answer more quickly.

(8) To understand the Grand Unified Force, we must:                                        _________


(a) Explain how forces can change strength at different energies.


(b) Explain how we can create force-carrier bosons that somehow 

                 mix the properties of gluons (from the strong force) and the 

                W,Z,photons (from the electro-weak force).


(c) Change leptons into quarks and vice versa.


(d) All of the above.


(e) a and b.










