
Quantum Field Theory Exer
ises week 6

Exer
ise 7 : Feynman rules for the s
alar Yukawa theory + arrow 
onvention

Take the Lagrangian for the s
alar Yukawa theory:
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with � 2 R and  2 C .

(a) Whi
h term in the Lagrangian gives rise to an intera
tion?

(b) Cal
ulate up to �rst order in g :
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indi
ating the Feynman propagator for the  �eld by
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Hint: use that h0jT
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ording to exer
ise 5(b).

(
) Write the answer in part (b) in terms of Feynman diagrams. Use a solid line for the

 propagators and a dotted line for the � propagators. Use the following extra drawing


onvention: draw an arrow on  propagators, representing the dire
tion of parti
le-number


ow. Hen
e, the  -parti
les are de�ned to 
ow along the arrow, whereas  -antiparti
les 
ow

against it!

Explain in this 
ontext why the operator
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orresponds to an arrow that 
ows into

the external/internal point x, whereas

^

 

y
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(x) 
orresponds to an arrow that 
ows out of the

external/internal point x.

(d) { Extra
t the Feynman rules in position spa
e.

{ Why do we not have to worry about symmetry fa
tors?

(e) Translate these Feynman rules to the momentum representation.

Exer
ise 8 : More on the arrow 
onvention for parti
les and antiparti
les

In exer
ises 5 and 7 you have seen various aspe
ts of parti
le 
ow (arrows) in the s
alar Yukawa

theory, pertaining to internal/external points as well as propagators. Use these aspe
ts to explain

why the arrows in the asso
iated Feynman diagrams link up to form a 
ontinuous 
ow.

What 
onservation law is a
tually 
ausing this phenomenon?
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