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per of cosmological problems, a
conditions are imposed on the operatc
fields

dary conditions modify the spectrum of quantu
uations of fields

xpectation values of physical observables are changed

Casimir effect

ift depends on the bulk and boundary geometries and
the boundary conditions




ler the influence of the cosmolc
on on the local characteristics of the

ackground geometry is the Milne Universe
Boundary geometry consists of a spherical shell

Scalar field operator obeys the Robin boundary condition
the spherical shell

he two-point Wightman function and the vacuum
xpectation values (VEVs) of the field squared and
e energy-momentum tensor are evaluated







yeometry consists of a sphere of re

oundary conditions (BC) on it
(A— (J)Bﬁr)go(x)‘rzro ~0,

5, =1,8,=-1

yecial cases are Neumann and Dirichlet BCs

A=O,¢B:1 AzlfB:O
quation of motion

(V,V*+m’ +ER)p(x) =0

Minimal coupling — £=0
D-1
4D

Conformal coupling —> & =




1.0.9)= 228 y(n,;

e set of quantum numbers specifying the modes
expressed in terms of Bessel functions or Hankel functions

X, (mt) dJ_, (mt)+d,J, (mt) e ! 2le i(zl) (mt) + e’ 2w2H i(zz)

£(D-D/2 £(D-D/2 £(D-D/2

/n (u) - expressed in terms of associated Legendre functions of
the first and second kinds

ZzzluI/Z(u) b })IZ ;{/2(u)+b le 1/2(l/t),l/l 3 COSh r
33, @) - hyperspherical harmonics of degree




e relations between the coefficien

5;»BOP(x)| =0 = b,
bl

J‘de\/E(DO_ (x)ét(DZv (X) = 566' — bl

Of' O-fOf " @©=-it""




Jr

O —_— Xiz (Mt) = —62”/2Hi(zz)(

2

formal vacuum
=0 ——> X, (mn=d,J_ (m0),|d] =




)
Cl

@) & 20+n
(sinh rsinh r')?"*" = nS,

Cl"/ *(cos 0)

dexsinh( |0 (u+ix +1/2)" X, (mo)[ X, (m')] P24, )Py

rior reglon of the sphere, conformal vacuum
(tt )(1 g/ 21 +tn —iumw nl2
= Z e ""C/""(cos 0)

2(51nh rsinh r')"?* = nS,
u d J (mt)J (mt)+J_ (mt)J (mt
Id X— 1/2( O) P l/z(u) 1/2( ) x( ) —x( ) —x( ) x(
[ P 1/2(u0) sm( 7zx)

xterior region of the sphere, conformal vacuum

(tt )(1_D)/2 2[ +n —i,un' nl/2
') = E C""“(cos @
( ) 2(smh rsinh r)?"*7 = nS, i )

J (mt)J_ (mt')+J_ (mit)

o O, () sin( 7zx)

Idx () xQ,)Q,,(u')




Summation over zx
0,u, = cosh r,

formula
—l T o0

Hih(z, )= j dx sinh( 7zx)h(x)

Mcos[ﬂ(x 1Y h(xe

Px—1/2(bt0) T

)=zl (u+iz+1/2)U(u—iz+1/2)P_1,,w)P_1,, (") X, (mt)|
——u

. u .
u) — ijf( ) cos[ﬂ(,u —1iz )]
0, Piz-12(u)
erior region =2 Integration by z




o AH
_iﬂ”Dl I dxx gf;m (1) [P;ll/z

0 Pi12(uy)

F(x)=x="—"=——--

Px12(u,)

Xterior region

——u — U
Px—1/2(u0) < Qx_l/z(uo)

P;ll/z (u) < Qf—uz (1)






U
—u
D+2 Ze"””D IdXx Qo112 (o) u® —1¢

x[4D(& - &) + 1 -4&)0,

Sity sin(

]Jx(m

: i _’””Djdx 0, 0)F (wpt,, )] T (mi

SDfD+1 1=0 ,  Sin( 7zx) Px 1/2(u0)

D-2
25 —(Dé— 2 jt@t —m’t?

(6=l ~1)p2 + Duo, |+ x>+ D(D- 1N - &,)




)
, z

Td * Qx o U O)F(t Wip G
y  sin() pf 1/2(u0)

e—i,ufrDl]id X Qx y2(Up) 2

Etu)lp,. 1/2(u)] J (mi)
s sin(m) p 1/2(u0)

| o D-2 1/, 5
(Z—éjt at+((D—l) a jtat+z(u —1)au

| (D—l)éj-l—%ju@u —x’ +l+nD _l(l+n)

4 4 u-1 ~6§(D-1)

e {io-e-2:2p 1< [2-t0



1), =(1), ==(12),

Covariant conservation equation
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function and the vacuum expectation values
of the energy-momentum tensor (EMT) are
of a spherical shell on background of the Milne Un
Robin boundary condition on the sphere.

diabatic and conformal vacuum states are considered, and the corres
ode functions are found

ere 1S a nonzero energy flux along the radial direction (the off-
ponent of the VEV of the EMT)

sending on the coefficients in the Robin BC, sphere-induced part in tk
ity can be either positive or negative







