Lagrangian L=T -V (Nonrelativistic mechanics)

Action S= j L dt

e® Classical path ... minimises action Feynman lectures

® Quantum mechanics ... sum over all paths with amplitude o< elS/h

Lagrangian invariant under all the symmetries of nature

-makes it easy to construct viable theories
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Euler Lagrange equs
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Associate with the various terms in the Lagrangian a set of propagators
and vertex factors

® The propagators determined by terms quadratic in the fields, using the Euler
Lagrange equations.

® The remaining terms in the Lagrangian are associated with interaction vertices.
The Feynman vertex factor is just given by the coefficient of the corresponding
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Fundamental experimental objects

I'(a, —>bb,..b)

o(aa, —>bb,.

Units “barn”

(Natural Units

Decay width = 1/lifetime

bn) Cross section

1barn=10* fm’

1mb =10"fm* "milli"
1ub =10"*fm* "micro"
1nb =107 fm* "nano"
1pb =10"°fm* " pico"
1fb =10"fm* " fempto"

1GeV ~* = 0.39mb)

(Dimension 1/T=M)

Dimension L2=M-2
(



Fundamental experimental objects
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Fundamental experimental objects

I'(a, > bb,..h) Decay width = 1/lifetime ~ (Dimension 1/T=M)

O'(aia2 — blbzbn) Cross section (Dimension L?=M-?)
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Momenta of final state forms phase space

N\

Transition rate x Number of*final states

Cross section =
Initial flux

For a single particle the number of final states in volume V with momenta
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Fundamental experimental objects

I'(a, > bb,..b) Decay width = 1/lifetime

O'(ala2 — blbzbn) Cross section
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The transition rate
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Transition rate x Number of final states

Cross section =
Initial flux
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