
 

4.6 Operator Methods

Time ordering
Recall that the derivation of the

path integral expression involved the

crucial step
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Hamiltonian H is function H Q P
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it't

H QCH PCH

adopt a standard farm where all Qs

appear to
the left of all P's

example given term PaQP.CH
rewrite as QuPa Pc i SabP

substituting into C1 we see

that Qaffls can be replaced
with a



Then proceeding as in 81
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with pa integrated from as to

For a finite time interval to

calculate q t 9 it with tat we

write
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inserting eq 2 gives
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exp i ftp.a 9 a Pr na HC9iP dt

where 9 9 9 1 9

Taking the limit N as gives
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integrating out p then gives the

path integral with the Legendre
trf replaced by the Lagrangian L

Operator insertions

Consider now general operators
OCP t Q a where we order all

Ps in such operators to the left
of all Qs

inserting into 1 gives



g c do O PG Q t 9 t

t.TL 9 itlexpfiH QK PCH dt lpie

xLpitlO PCt QCHl9it

t.TT expf iH qip dt iECq'a 9 paGp.q
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this allows us to calculate the

matrix element of a product
Petal Q ta OB P tB Q to

of operators with tastes by

inserting the G operators between

the appropriate states in eq 3

and use 4

For example if ta falls between
Tk and tr.tl then insert PFA Q A

between qm.it il and 19 1 tk

this is only possible for
ta B










