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Producing and swapping of the entanglement of coherent states
towards the quantum repeater protocol

Mahnaz, Ghasemi, Mohammad Kazem, Tavassoly

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

Abstract- In this paper we consider the entangled coherent states production using beam splitter as well as the
entanglement swapping via the Bell state measurement method. We consider four locations A, B, C and D with
specified distance. At first, the entangled states for locations (A, B) and (C, D) have been produced separately by using
beam splitter. Finally, the entanglement from the entangled states (A, B) and (C, D) is swapped to the pair (A, D) using

Bell state measurement method. The locations can be easily generalized to 2N locations where N = 3,4,... and so one
can introduce this model as a quantum repeater.

Keywords: Entanglement Swapping, Quantum Repeater, Bell State Measurement Method, Quasi Bell States.
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1. Entanglement production
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2. Entanglement swapping

3. Last entanglement swapping

2% ens W) o peans iaglsT 5SS Y S
Sautipn,s (Jgl aag jo ol N =34, &5 coxdse
abidl> 0 5 adel slizl o gin eadS 5l eolanwl L
e S rpSojlal b G 05800 0033 (agiileS
o Sis ol o 20 T =1 ol 4 i )y slacdls

Dgb oo 5180 oled 9 adgl Cuadge g0

' Quasi-Bell (qB) state

Al gy B WWWLOPSIIFN coles jo a8 coul jlael slls 5,50 50 allie oyl


https://www.opsi.ir/article-1-1679-en.html

[ Downloaded from www.opsi.ir on 2026-06-19 |

Oyl Sg9d (5558 5 (cwdigs (S ed 3l 5 ) Seigisd 5 Sel Guil S razmiyg Conn
WAV Goge V-4 ‘Ql)'il Gl ol oRails

SxSprye Jobs sl J ol S gl
0,5 oslatul
o @rSoslal b wog pdglaz SaSy 5l S Cosdge
(be had > S 1 eolanal L) (L <l

PRRST R PV U R VT PV SR LA | Ep

Sslie hars sl b an]s ol wad sasien,s
Olpee &8 sl Gl @l (uizes Wb o)
N =34,...
oo clog,Soslail Jlosl b 5 ol ppans el
@wb&wdb&}‘ﬁ&$5bdb
ol s ol casdse oo b 20T =1 sl
Ly Joe (pl euiles oo a5 sy oo Hla5 40 0 5 eauiSien )0
e so55lsS 1SS sl sl Gloslszrb (lse 4
0inR,d sted sl o] Ly a5 oS
Sgd Jiie Yok Jolgd (rm wiily oo

& Candge 2V Slaw 4 |, lacasise

Lz yo

[1] N. Sangouard, C. Simon, N. Gisin, J. Laurat, R. Tualle-Brouri
and P. Grangier, "Quantum repeaters with entangled coherent
states." J. Opt. Soc. Am. B 27, 6 (2010).

[2] H. J. Briegel, D. Wolfgang, J. Cirac and P. Zoller, "Quantum
repeaters: the role of imperfect local operations in gquantum
communication.” Phys. Rev. Lett. 81, 5932 (1998).

[3] M. Ghasemi and M. K. Tavassoly, “Quantum repeater protocol
in mixed single-and two-mode Tavis-Cummings models." EPL
(Europhysics Letters) 123, 2 (2018).

[4] Q. H. Liao, G. Y. Fang, Y. Y. Wang, M. A. Ahmad and S. Liu,
"Entanglement swapping in two independent Jaynes-Cummings
models." Eur. Phys. J. D 61, 475 (2011).

[5] M. Ghasemi, M. K. Tavassoly and A. Nourmandipour,
"Dissipative entanglement swapping in the presence of detuning
and Kerr medium: Bell state measurement method." Eur. Phys.
J. Plus 132, 12 (2017).

[6] Y. Ming, W. Song and Z-L Cao, "Entanglement concentration
for unknown atomic entangled states via entanglement
swapping." Phys. Rev. A 71, 3 (2005).

[7] R. Pakniat, M. K. Tavassoly and M. H. Zandi, "A novel scheme
of hybrid entanglement swapping and teleportation using cavity
QED in the small and large detuning regimes and quasi-Bell
state measurement method." Chin. Phys. B 25, 10 (2016).

[8] S. Agarwal,
(2013).

[91 R. Pakniat, M. H. Zandi and M. K. Tavassoly, "On the
entanglement swapping by using the beam splitter.” Eur. Phys.
J. Plus 132, 1 (2017).

“Quantum Optics” Cambridge University Press

[10] C. Gerry and P. L. Knight, “Introductory quantum optics”
Cambridge University Press (2005).

[11] O. Hirota, "Error Free Quantum Reading by Quasi Bell State of
Entangled Coherent States.” Quantum Meas. Quantum Metrol.
4,1 (2017).

\Y

) Oyge & band Sl ST e

‘qB,>BC -
1

mqﬁ>s—ﬂ>c——ﬂ>sﬂ>c)

sy bocde S pSeslal Jlesl sl

")

4D 5 A Glacasdae wss Sl ‘l//_>AB ®‘W"> D

QAY;

_a>
2/,

)0 (5],
r V2

%)

\/E D .

Cola, L (YY) 5 (V) 0 oad oy ard slacdl>

i g o oS ol 58 L Sl Skl
sl calls 4 axg b ailads Jols aiiws

1),

2V a1y beaise Glge O)) 5 () (A s
Jleel L g ols pons el N =34,...
o ) ISaze ol Sy Jlse slags 5ol
bl Comige 5 ol 2N T =1 olaw 4 (V0) b
@ pyY (V5D Dleesgs) oged oaninn o 1) 2lel s
Bl gl O dad s 51 as cul 53
(CD) 5 (AB) sasion,s sloclls 51 Sazipn,s
Jow e 5l am w098 bl (A D) pilas >
o 5l cdle S Seplal Jlesl sl b 5
O daes o) facs ol
oolitnl (oletl 5 (ol Cumdse 93 (o (Srben)d

05....:

A Cosdgo

sbwl sy

oaiipe,s gladl adyg dlie pl o b Gos
Lty opl )0 a5 050 o2 5l 590 CumBn 90 (r (wgded
Jols clie g S GBS S o b elys
adg 5l am el ces Gas l 4 g eaddlSs

Célo, 5l gp S abiwy a4 (SauSpe)o

Al gy B WWWLOPSIIFN coles jo a8 coul jlael slls 5,50 50 allie oyl


https://www.opsi.ir/article-1-1679-en.html
http://www.tcpdf.org

