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PT EXPANSION FOR THE N POINT GREEN FUNCTION

Wehaveestablished that a scatteringmatrix Sj involving n particles in
the initial on final states is related to the n point Greenfunction
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where allmomenta are pointing intothegraph Foroutstatesset pi o pi then

Wenow want to compute Colt Ica Ican R perturbatively using free
theory Statesand freetheory vacuum The main distinction is that

for full theory H Ir 0 whereas in freetheory Ho107 0

Now assume that 107 can beexpanded in fulltheoryFockspace
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converges as too then usingnormalization 42127 7 we moreover get
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t
a stateevolved from t to toi by
freefieldevolutionoperator

I particlestate offull theory at t
evolved to to as l particle state

Wecanthenwrite thenominator with no interactions
in the th s ofequation 6 as
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This applies forany orderingof to which means it appliesalso to

the T ordered product
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Hereaepused first T c toilet used the fact that Ult til isT ordered
operator and finally relied on timeordering to split Ult T correctly
around and between
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