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All connected correlation functions are uniquely determined by the Schwinger
functional
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with (Feynman) graphical representation:
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In a renormaliseable theory, the divergences that arise when removing the
regulator can be absorbed in an (infinite) renormalisation of the fields, the
masses and the coupling constant, g of the classical action. For instance in a
scalar phinr4 theory the first and the second diagram in the second line
contribute to renormalisation of coupling constant and mass respectively.

For now let us just note that, in order to understand the issues of
renormalisation, it is sufficient to focus on the loops in the respective
diagramms. For instance, for the diagram in




the relevant information is already contained in the sub diagramms contained in
the dotted circles. The global structure of the diagram in provides no new
information for renormalisation since the «tree-level « composition of these sub-

diagrammms gives no further infinities. As such the Schwinger functional contains
redundant information as far as renormalisation is concerned.

There is a generating functional /7 for just these type of proper diagram given by
the Legendre transform of the Schwinger functional,
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here, J is implicitly determined by
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in analogy with p and g in Lagrangian mechanics, Analogously,
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