
Correlation functions vs vacuum expectation values
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Let us take the limit T- e*(+4) in
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where (In)) CI is a basis consisting of

Hamiltonian eigenstates #(n) = En ln).

Let us assume that In) with label NO is

the unque ground state, the vacuum state 107.

Then
,
for no , En>Eo and

-iT(En-Er) - :ITIEn-Ed
yo as IT)+O= e

Thus
, as long as 797107 *0 and Co19i) * 0,

the term n= m = 0 is dominant
,
and

the other terms are exponentially small,





Remarks (i) In a potential theory , L= -VIS)
,
with

UKle as 191-0
,
there is a unique ground state 10) and

19107#0 for any 9 . Thus we may take any 9 : a 97,

say , 9 : =97 =0 , or 91=97 = a minimum of (19).

(ii) In general , there can be more than one ground states

102] (5=1 , 2, 3 , --) and/or an appropriate boundary

condition needs to be specified at =T and ti = -
T

.

Showing the dependence on the boundary condition as

a superscript , we have
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(iii) We
may

consider
,
not just topty , but all 5, -- i ts

to lie on Git1R and then take the limit Exo after

the computation. Then
,

the LHS (before EX 0) can be

regarded as the correlation function of a slightly Wick







Free field theories





Wick contractions



e.g. real scalar field in d dimensions









canonical Commutation relation is
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Looking at H
,
we see that the system is just the sum

of copies of harmonic oscillators. This motivates us to take
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e.g. A part of gauge fixed Maxwell theory
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Consider this part

Selat=(rese (e Fr + 10 .A))

= Jose sent Apes (-Gu+Indu-dndu) Anle)
&

The boundary condition at El @
= : A- A

must allow this partial integration.
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Exercise












