Can anisotropic expansion of the spacetime
generate quantum interference in light
propagation?
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Let’s consider the Bianchi type | metric
ds® = dt® — b3 (t) [dx® + dy®] — b3(t)dz’

Maxwell equations in a curved spacetime without electromagnetic

sources are
YV, F* =0

where
Fuy = v/.LAl/ - VyAu = 8}LAV —_ al,A“
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After imposing the generalized Coulomb gauge Ag = 0 and

‘z:(‘tl) + gff‘f) + ‘2:'@3) = 0 let us expand fileds in normal modes:

Ai(t’ F) / o 3\/7 Z €ikaika ’k )eik'?_l_h'c'

a=1,2

and require the usual bosonic commutation rule in order to
quantize fields:

+ _
[m,avamﬁ} = 0g0as

+ s
[aw?a’ allﬁﬂ} = Ogi0as
All others =0
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In such a way, we obtain two different evolutions

) by by .
A+ (22 =2 A+ kPAL(t) =0
by b

Aji(t) + bf A(t) + K> Aj(t) = 0

respectively referring to the evolution along by direction and the
perpendicular one.
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Let us consider the generalized hamiltonian
H= (Eﬂataﬂ E :a".a »)
Z & =)k Hk+ Lk "1k "Lk
k

that collapse to the usual normal ordered one in of the Minkowski
spacetime (b; = by = 1).

In such a way, the one particle state and the two particle one are
respectively:

— + i +
| >= cosfa |0 > +e'“sin 93”/? |0 >

W >= (cos@a{rL + el sinHa;“”) (cosqﬁa;l + P sin an;“”) 0 >
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where ® = a — 3 and 0 = ¢.
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