
(c) For the case at hand with the given boundary conditions, a Fey-
mann Green’s function is given by

GF (x, x′) =
∑

k

∫

dk0 exp(ik(x− x′))/k2

where k runs over the allowed set of modes from the mode expan-
sion. Show that this is equal to a sum over images

GF (x, x′) =
∞
∑

n=−∞

(−1)nGF (x+ nL, x′)0

of the Green’s function for flat space.

(d) Show that the Hamiltonian density in terms of the field φ is given
by

H(x, t) =
1

2
[φ̇(x, t)2 + φ,x(x, t)2]

(e) Consider a point splitting Hamiltonian given by

H(x, t)ǫ =
1

2
[φ̇(x, t)φ̇(x+ ǫ, t) + φ,x(x, t)φ,x(x+ ǫ, t)]

Calculate
< 0|H(x, t)ǫ|0 >

both for the theory in infinite space and in the theory with bound-
ary conditions.

(f) Show that the difference between the two results gives a finite
result in the limit

lim
ǫ→0

([Hǫ]box − [Hǫ]flat)

What is the final value?

3. Consider a scalar field theory for a real scalar field φ of mass m in
four dimensions. Calculate the following correlations in terms of the
Feynman propagator GF (x, x′)

< 0|T (: φ2(x) :: φ2(x′) :)|0 >

< 0|T (: φ3(x) :: φ2(x′) :)|0 >

< 0|T (: φ3(x) :: φ3(x′) :)|0 >
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