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The Effect of Lifetime of Particles on the Casimir Energy

Madad Ali Valuyan*

Department of Mechanical Engineering, Semnan Branch, Islamic Azad University, Semnan, Iran
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Abstract:

In this paper we investigate the Casimir energy for systems with the lifetime of particles. We believe that all of the scales that naturally
appear in the formulation of the problem in terms of a lagrangian and the set of boundary conditions, as internal scales. We define all other
scales such as lifetime of particles as external scales. One of the first effects of these external scales is the restrictions could be apply on the
allowed modes in the zero point energy of a system. In this paper we show how these scales (for example the finite lifetime of particles)
produce restrictions on the allowed modes, which alter the Casimir energy. We compare our results with those reported in the literature,
which are invariably devoid of such scales, and show that the difference increases when the internal scales of the problem approach the
external scales. In order to describe above effects, we use the generic and simple example of a massive scalar field confined between two
points with Dirichlet boundary conditions in one spatial dimension.

Keywords:

Casimir Energy, Lifetime of Particle, Vacuum Polarization, Frequency

Ol 8 b bliing 2SI e 5 as alais 5551 S o oSl
ol oo ly paid SBgFiws g STd lae Sl oe b 5o
S 5l gsame puls o 45 plalen 00800 sy ol
B PN 10 W BV SRV FESTCN PRV I { RIRVIRR S EREN R
8,5 wibly> il lne SleudlS B e (0 )13 1 elgds (650 b yd S
O a8 e 1515 euilS 3 0l IS 51 (8L (6531 Egazma o2 5L Lol
B 5 s sanalive CueS o @ ymie M (65, g0 ool BT a5 ol
Sl Sy railS 650 L b & wd dalys b 5 5 o3l
O sl il (3L arlisl el dlie (soude Sote a5l ) uy LY]
VAOA Jlo 55 Y bl davsgs sy Jlos 05 Ly s oy ol Bomlice (sl

ORI CPTSIP IO g RC IS ER PRI | IO FRWEPER

5.Zero point energy
6. Dirac Field
7. M.]. Sparnaay

doddo -

SLalas)) 5l o5 S g Slo Sl o tlyie & zalS (5551 i

Do 5 ke 6o VAFA Jlo j3 7 eosls Lawgs | (D5 zlad) D
2 55l 93 G DS alS 6531 sl go o5 pshailen o)l Lo
" Jol i b0 jpa pas sv‘seé*e 7 S byb jea )90
Sl g i Ll olad 4 S (6550 (nl (3lS Al b 35
Aals po sl cosny |y L3l Gl o)ls alS (5555 55 (50 0575
oglsS ks 50 s Sl oy e la Shg Sl 5l (So eeslS
o Ll Lagi o S iokab 5 1S g5 (n 01 51 45 el T
Fooske s Son Gho wen b oged Sy |l oo 92 4 dwna

1. Vacuum polarization

2. H.B.G. Casimir

3. Non-trivial boundary condition
4. Quantum Field Theory
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