[ Downloaded from opsi.ir on 2026-02-24 ]

9 Sl el ST ey 9 Cannn
oSS Greasil g oLl Soges
Ol Seigisd (5,58 5 (g

s oSl Ty
ol s %MJ
VWAV pags -1 ) Shiraz University

055ls5 55,155 e ,laz b 5o (Sillogyl sbraibolu 51 (6 pFo e
sl B oo g (ganld jlige
O3 ¢y oL (ST jud 0uSLiGS ( Jed g0 g (05l 09,

mktavassoly@yazd.ac.ir

m.ghasemi@stu.yazd.ac.ir

O ol (SS9 31 0l 59 2310 100 (095195 51T Sy (39,5 w58 jgbiio a4y o 51 593 (G5l A 11 93 (e Sk Sl & Wlie (il 5o — oSy
gailond (10880 (A consY 1) S0 b LT oS oo pman 85 Caounn B 5l 41 BT oot (il i (501 513) (oilsS 0,5 duw 33,5319 b 1y o o1 90
yamdn 33 (Y ) g (¥ .Y) slopndl o oS g1 03055 w2l 8 U iyl iloui g jLwoslol ouusipd yd Gacdl 13 (A Y) g (8 ) «(F ¥) (Y ) glbcis
4 Sl STgls S0 50 (B F) slandl ot S od 2 S5lw 212 b 398 (0 Slml (A «8) 9 (F ) laedl (ot (Sauidipd 50« Sillogiy] slaailol
(Mo o b (Silogiyl oo (S Sk b (3500 9b (o8 (o 32 (52955 T A% b (e o830 ol o0 S d (A ) Glagil (o om0 Glacdl>
38 (Slogin! wo wolm i l331 59—bigo (A ) 3 (F ) slonil o29,55T wrglis 090 ls ez go T Ghal331 Lol 2,515 (A ) sl (9,57 2 65T

g oo (A 1) 5 (A ) (F ) il coms (Soid o yd ©lid 0590 ]33] g0 Wi T35 Jolyo colod

RalS =0l Joe ¢ SilSagnl slaailolis o cagiilsS 5,185 ( Saninn,s Jobs —e3ls als

Using the optomechanical systems in the quantum repeater schemes

Mahnaz Ghasemi and Mohammad Kazem Tavassoly

Atomic and Molecular Group, Faculty of Physics, Yazd University, Yazd

Abstract- In this paper, we produce entanglement between two distant three-level atoms in order to prepare a
quantum repeater. In this protocol, the distance between two target atoms is divided to four parts by inserting
three quantum nodes (inserting six atoms) between them. The atoms have been labeled by (1, 2, ... 8) and the pairs
(1, 2), (3, 4), (5, 6) and (7, 8) have been prepared in entangled states. At first, by performing interaction between
atoms (2, 3) and (6, 7) in the presence of optomechanical systems, entanglement is generated between atoms (1, 4)
and (5, 8). Finally, we achieve the entangled states between atoms (1, 8) by performing interaction between atoms
(4, 5) in an optical cavity. The entanglement is evaluated via entropy. The optomechanical coupling strength to the
field mode has no effect on entropy of atoms (1, 8), but the time periods of entropy of atoms (1, 4) and (5, 8) are
decreased by increasing this coupling strength. Increasing the frequency of optomechanical mode leads to an
increase in the time periods of entanglement between atoms (1, 4), (5, 8) and (1, 8) in all stages of the process.
Keywords: Entanglement Swapping, Quantum Repeater, Optomechanical Systems, Tavis-Cummings Model.
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