
Quantum Field Theory Exer
ises week 7

Exer
ise 11 : de
ay rates, 
ross se
tions and rea
tion 
hannels

Read § 2.8.3 of the le
ture notes about CM kinemati
s and 
onsider the s
alar Yukawa theory.

(a) Cal
ulate the lowest-order de
ay width �

�! 

�

 

in the rest frame of the de
aying parti
le.

For whi
h masses is this de
ay possible?

(b) Consider the pro
ess  

�

 ! �� in the 
entre-of-mass frame.

{ Whi
h 
hannels 
ontribute to this pro
ess?

{ What do the 
orresponding diagrams say about the �-dependen
e?

{ For whi
h 
entre-of-mass energies 
an this pro
ess o

ur?

{ Cal
ulate the lowest-order di�erential 
ross se
tion

�

d�=d


�

CM

.

(
) Consider the pro
ess  

�

 !  

�

 in the 
entre-of-mass frame.

{ Whi
h 
hannels 
ontribute to this pro
ess?

{ What are the ranges of the Mandelstam variables?

{ For whi
h 
entre-of-mass energies 
an this pro
ess o

ur?

{ Cal
ulate the lowest-order di�erential 
ross se
tion.

{ Assume that m > 2M . Look at the energy dependen
e of both rea
tion 
hannels sepa-

rately. Do you noti
e something spe
ial in one of them?

{ Use the other rea
tion 
hannel to determine whether the Yukawa intera
tion between

 -parti
les and

�

 -parti
les is attra
tive or repulsive.

Hint: don't perform an expli
it 
al
ulation, just use the analogy with the 
al
ulation

that is presented on pages 54 and 55 of the le
ture notes.
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