
LECTU
RE 2:   Calculation of Q

ED
 Cross Sections and D

ecay Rates 
                                                      (Review Part I)  

      O
verview: 

                           -Experim
ental considerations

                           -Transition rates  
                                               
                           -Spinless electron-m

uon scattering 

                           -Cross section and decay rate calculations 
                                                                                   
                         (M

ostly follows H
alzen and M

artin.  I recom
m

end Burgess and
                                 M

oore for a m
ore thorough and rigourous treatm

ent)                    
                              
                    
   



W
hat do we m

easure and what do we need to calculate?

  -W
e want to determ

ine various properties of particles and their
   interactions.  

  -A
 com

m
on technique is to collide particles at a very high rate and

    at very high energies.  W
e then look at the products of these

    collisions.  A
 few notes:

                                    
                 -W

hat we end up observing are the long-lived decay products
                   of what was initially produced in the collision

                 -There can be a lot of decay products and we need to
                  determ

ine how to relate these to what we initially
                   produced

                 -The probablility of producing what we are interested in



W
hat do we m

easure?  (see ppt slides)

W
hat do we want to calculate?

    -we want to determ
ine a quantity related to the probablility

      of producing certain final states that is independent of the
      rate of the collisions.  This quantity should not involve tim

e. 

Let's start from
 here:












































