
PHY449 Week 7:

-manRulesModel)
Calculating amplitudes itif? -> Fegrum Rules!

Diagrammatic Perturbation

Theory!

· itif determined by interaction Lagrangian 2 and obviously

this is outside the scope of thiscourse...
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⑭LES:

1.Notation:

Label incoming/outgoing momenta P., P2, ..., Pr

Label internal momenta 41,72, ...,83.

2. Coupling Vertices:

For each vertex, include a factor of

(-iy)(2 i)4g"Iki), where y is the constant



specifying the strength of the interaction and the K:'

are the 4-momenta (Por G,) flowing in or outof that

Vertex.

3. Propagators.

For each internal line of momentum y, include

the field contraction propagator:
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4.Unspecified Internal Momenta

Integrate over each internal 4-momentum (I not

fixed by energy-momentum conservation) with a weight

-closed loops

(d -internal (propagator)
moments (the better, with

S-fets, shows the momentum

value passing through the

internal line.



5. Closed Fermion Loops:

For each closed fermion loop, include a (-1) factor.

6. Incoming. Outgoing Particles:

[Fermions]

Assemble incoming fermion spinors, vertexoperators,

propagators, and outgoing fermion spinors in order

along each fermion line to make a well-

formed matrixelement. In particular:

· Multiply from the leftby UP,s.) for each

outgoing fermion with momentum P. and spin S-.

·Multiply from the rightby MLK, s.) for each

incoming fermion with momentum - and spin S.

· Multiply from the right by v(P,si) for each

outgoing antifermion with momentum ofand spin St.

· Multiply from the left by v(k+,S1) for each

incoming antifermion with momentum K. and Spin St.



[Photons, Vector Bosons]

For photons and vector bosons, construct well-formed

vector products by saturating (contracting) any free vector

polarization indices in on current operators 2M by:

· Multiply by 1for each outgoing particle with

polarization index M.

· Multiply by En for each incoming particle with

polarization index m.

These rules should be sufficient for this class, however

there are many additional rules which we mustaccount

for when we do renormalization/electroweak theory/closed boson

bubbles/etc.

Lorentzinvariance of an amplitude it,is required

and hence enforced by the Feynman roles.



Consider the scattering example AA-BB:

Two possible arrangements are possible for momentum transfer

within the propagator, and we must accountfor both via

a sum:
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and we musthave st: for identical particles BB.


