[ Downloaded from opsi.ir on 2025-07-14 ]

tonics
Q0O S"c,'

\ : C g 3 RIRS

A ansisnsst s s |33

W Ol Seisish 5 )5lid 5 (switen S et 9 V\-“e"".
kK

Lige e oKl YA ola (60 YO b YY

Optic
),
O

N\

Sz buxo G 0 Lyeigd bojly 90 ol slacdl> (Suudd o250

)|)~..) olXisls ¢ P?’l‘c 0351 ¢ &;«3 u“-"-’

a3 alio (30 iS o0 (93 0l g (0glgS SbLI )l ¢ c0gilgS Slawlno (gakins 3 cwbiwl (Lidi (Suwd a0 a5kl 5 ouus
ol oulablel o Foa SO aSdlgo gblae lumxe O bwg a5 (SlglS 50 o)l 90 spil g (39988 (Sowd w20 (owyp
S 8l 1) (b litiog iUl yline 9 @il (S @ )d (Gilo jLidy BoFslo s 50 3 ylas g (399 (9T 3l ooliiasl b 0310 50 50
ool Cdl Hlad ulion (g ludo 4 yduwy 3 gt (S w230 A5 Wdd 0 (LS Lo Wlewlxe Lpulod o0 Ao pdy las adgl Il

A Camd 0 o ko 3o (Suuid w0 SLd;) I Gl lio izmed L WS (o0 Juo o oo 4y (ilxo jebay loj jepe bg
200,85 0 &yl 05l

S5 e bome (S o8 0 S5 Jle B ol 55 il -o3lganls

Entanglement of Two —Level Atoms and Photons in Left -Handed Materials
Sh. Amini, S. Rastgoo and M. M. Golshan
Physics Department, College of Sciences, Shiraz University

Abstract- Entanglement is well known to play a key role in the domains of quantum computing, quantum communication,
etc. In this paper, we consider a cavity, surrounded by left-handed materials, in which a two- level atom interacts with
photons. We employ von Neumann entropy, as a measure of entanglement, to describe the entanglement between atoms and
the quantized electromagnetic field, in the Markov approximation. Starting from a separable state, it is shown that the degree
of entanglement, as a function of time, varies from zero to a maximum and asymptotically diminishes. A comparison
between this behavior and that in the right-handed materials is also given.

Keywords: Two -level Atoms, Markov approximation, Entanglement, left-handed materials
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