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The Casimir effect - basics

The emergence of attractive force F(d) between two conducting

metallic plates in vacuum.
Predicted in 1948 H. Casimir, Indag. Math. 10, 1948.

Measured in 1997 S.K. Lamoreaux, Phys. Rev. Lett. 78, 1997.
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Peculiar properties of Casimir vacuum

The problem of spherical geometry
\ AE ~ 40.09%

t
-
AE  7?hc ( .
2~ 72003 ‘ - -
F(d)  =°hc S s
12~ 240d+ 4 - )
4od PRI puciiations 0. Kenneth, I. Klich T. Boyer, 1968
©Wikipedia Phys.Rev.Lett 97, 16,2006  Phys. Rev. 174,No.5

Casimir effect in chiral medium

chiral material
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Restructuring of vacuum between plates in compact QED

Compact QED as model of confinement
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Two spatial dimensions
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New mass scale in SU(2)-gluodynamics in 2 spatial dimensions

Numerical approach
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Analytic approach
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Casimir boundary conditions on the lattice

The action
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Glueton - new mass scale in SU(3) gluodynamics in 3 + 1 dims
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3 3

ﬂLS<Z(P,-A )s— 2 (P,--)s> Mo++ = 3.41(2)\/o  =1.65(3) GeV
i=1 i<j=1 _

Pyjj = 3Retr Uy jj Vo = 485(6) MeV = [0.407(5) fm] ™

2 2 A.Athenodorou, M.Teper, JHEP 2020,N0.11

2(NZ — 1)m2; S Ko(2nmgR)

n=1

D. Karabali, V.P. Nair, Phys. Rev. D 98, 2018
M. Cougo-Pinto et al., Lett. in Math. Phys. 31, No. 4, 1994 8/1


https://doi.org/10.1007/JHEP11(2020)172
https://doi.org/10.1103/physrevd.98.105009
https://doi.org/10.1007/bf00762794

Quarkiton - the boundary state of quark and mirror
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Quarkiton - the boundary state of quark and mirror

Polyakov loop as probe color charge
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+ The new mass scale in the SU(3)-gluodynamics with Casimir
boundary conditions is found. It is interpeted as
non-pertubative colorless state of gluon and its image in
chromometallic mirror. The new particle is called glueton and
has mass mg; = 1.0(1)\/o = 0.49(5) GeV, that is several times
less than mass of ground-state o+ glueball,

Mo++ = 3.405(21)y/0 = 1.653(26) GeV (Phys. Rev. D 108, 014515, 2023);

« The strong evidence in support of existence of analogues state
for quarks (quarkiton) is raised - the Cornell potential
excellently decribes the interaction of probe color charge and
the mirror;

« The ratio of masses of glueton to o™ glueball is the same as
ratio of quarkiton’s string tension to the string tension in the
absence of the plate at given temperature and equal to
0.294(11) 11/ 11
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