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Evaluation of entropy in multi-partite systems under local quantum noise

channels
Mahdiye, Shamsi Javazm'; Mohammad Kazem, Tavassoly 2

! Atomic and Molecular Group, Faculty of Physics, Yazd University
2The Laboratory of Quantum Information Processing, Yazd University

Abstract- In the quantum information processing due to the unavoidable interaction of quantum systems with the
environment, the decoherence phenomenon is occurred which leads to the reduction and finally decaying of quantum
(nonclassical) properties. Quantum correlations are one of the fundamental quantum properties. In this paper, we
study a qutrit-qutrit system which is initially prepared in a maximally entanglement state by solving analytically a
master equation for noisy channels, i.e., dephasing and trip-flip. With the help of the entropy as a measure of
entanglement, we show that in the transmission through the dephasing channel the entanglement is more preserved
than the trip-flip channel.

Keywords: Quantum correlation, Noisy channels, Entropy, Decoherence.

\YY

] e WWW.LOPSILIT osg ;0 098 (po yiwd 4o byl ab allae


http://opsi.ir/article-1-1349-fa.html

[ Downloaded from opsi.ir on 2026-01-08 ]

VYA poge VEY

odlS slo e iy @ abl, ol 0 FP G EN o
Wi By A cy 58 09) ladgs slaJUIS 4 axls

02,10 45 (5 9k

YEMEN =Y FPRS =1,
i i

2950 dnlixe ;5 abal) |
S=->24In(2), )

el 4Bl Joo5 S le polie olpg A oS

-Slee By A CupsS s, sslly slasg JUIS sl

F2=1,®M,, F2 =1, ®N,,
F2=1,8T, ,E}=M, ®I,,
EA=N,®l, ,E}=T,®l,, ®)

:M)‘“’&r‘?,r‘*"-m

10 0
M, =0 (1-Y,)" 0o |
o 0  (1-v)"
0 0 0 0
N, =0 (Y,)” of,T = 0o |
0 0 00 (v,)"

oo Y =l-exp(—tq;) s i =ALB o
5 A CupaS il Sl cois 4 Qg s 0y o

Qs B
oS s g3y JUS Lo |, wloles Sloj o5 51
-0 Ok 2 B b dhwg 4 dnle ol ax

10940

Olnl Sigigd (5,9l 5 (cwiiges (il a8 aetd 9 Sigigd g Sl il )8 aeges g o

doddio -
slanlp Lol aasls (lyie 4 coslsS slo Siwpn
IR Az )50 Jleas p3l 4 wiz )0 (egiilyS Sl
G (ogileS (Sapays ol (nl po el i8S
DT w5 o Wl cogilsS slo Stased 10 (oot jlonn
oslsS (Satinnys 6 pSeiluil sla)lnl 5l (S 955
Dged (S ojlail g anlre Slul a1y ol lgs o a5 il
Sl Satea,s by Jooo amale dllis (nl 5l Saa
5 oAl Al S lgie 4 o e -Co g ailele SO
5 53l slades Sla LS 51 a5 canl  Saisen s i
J975 (bl Wslee 5l jslane (s 9,08 0 cokd-an
b G 098 o ooliiul (sladgs sla JUIS (sl aslolus
wdel Cews @ aul Jgw JB> wsle 5l solaul
bbb o S arslme albols ol sl | (s
aS 39l o o8l lid o 090 (sladg JUI g0 anslis
Pedee Laix i (SaSen ;s 3Bl JUB Hea> 5o
wble Soainn;d Gy Jed iJae By -
ladg S JU p5l i Cu i gus—Ca ignS

> ogilyS (Saben;e Selod oy n sl
Jocde ) CopaS-coias able olaul egmleS
oS o0 S 5o pj Al

W)=1/3(00)+ L) +[2.2).
el 5 Sy90 & ol SBlie SRz Sla a5

p(0)=1/3(0,0)+|1,1)+|2,2))

((0,0[+(1,1]+(2,2)). ™

0 xdse by G JUS she 5l () cd S
albols Joo5 (gulal dolee b JBs Sloe Sl Jo=
25 IS8 4 GuglyS sl Slos s 4T 090 00 oy

Lf-0] sgi oo anig

3 3
Pae(1)=D2DF EP(O)ESNFP

j=li-l

] e WWW.LOPSILIT osg ;0 4098 (g s 4o byl ab allae


http://opsi.ir/article-1-1349-fa.html

[ Downloaded from opsi.ir on 2026-01-08 ]

VYA poge VEY

—gA=0
0.36/ -~ qA=0.5
= gA=1.0| .

0.34/""9A=1.5,

03 ii

0.28 /
o 1 2 3 4,5 6 71 8 9
By slly g JUE Cod o geS-Ce 5eS
bz polie 0, o 3L (ol lais) g =05
oz b3 yloged) Oy =05 (g s Jloged) 0, =0
—hs loged) 0 =15 g (Crx abais Jloges) (, =1.0
iekd-an JUB (o

By A CopssS 90 63y eubi-anw Gladg JUS ol

ol baes ) 5 all, Glhe gl S sla Klee
LF-0] 0o lo 5,50 cnl o a5 glis

12
Mi:@—EY. L,

3 1 1
1 »(0 0 1
N, :(éYij 1 0 0},
010
1 »(0 10
T, :(éYij 0 0 I}, ®)
1 00

-2 Y zl—exp(—tqi) 9 I=ALB ol o a8
5 A CupaS ilsp Sl ey a Og g Op o

S B
Joe cold-an JU g 1) abln Sl Jeoo 51
25 S5 Sl dwy @ a0l Al (oS

D9 o0 Ol

Olnl Sigigd (5,9l 5 (cwiiges (il a8 aetd 9 Sigigd g Sl il )8 aeges g o

1/3 000 42 000 A

0 000 O 00O O

0 000 0O 00O O

0 000 0O 00O O

py= 4 00 0 1/3 00 0 7
0 000 0O 00O O

0 000 0 000O0 O

0 000 0 000 O

A 000 7 00 0 1/3
)

A =%exp(—%t (9A +qB )j s

1
n :gexp[—t (aA +aB ) ].
Sy 4 Aol ol g5l (F) ala, 5l osliul b >
580 ol aal) Billae (oloj 5l (26

n 1 2 w2 1
St)=-In| =—=(84°+ +=
®) {2 2( n°) 3}

n 1 2 22 1
———(8A4°+ +—|. A
X{Z 2( n°) 3} »

albols ©lp 1y Gloy a5 29,580 Joges (V) S
nolie slp 3Uly sladys JUI cod o fguS-ca fsS
Ol Hloged e o lis Qg ol Jlase 5 0, i
21 sl Gley Js oz ogte VL) el gt
aisS Hlad 0 oo lid (om sl adgl sl
S5sn E955 o ke il (93l ilag b loged 5l as
b lde ol po 5 Al ll pley S L

S50
038 | —qA=0 e T IR R
--gA=0.5 e et
03" qa=1.0 O e
025 |--oA=1S| Tt et
02
0.15}

0.1
P
0.05| &+,

Yva

] e WWW.LOPSILIT osg ;0 4098 (g s 4o byl ab allae


http://opsi.ir/article-1-1349-fa.html

[ Downloaded from opsi.ir on 2026-01-08 ]

WA o VEIY Olnl Sigish (5)5kd 5 (qwaipe (il S (et 9 Sdgisd 9 Syl (il S Geges 5 Con

0.368 —

0.366 P
® 0.364- P

0.362}

o iz s 4 s s 1 s
ables sy Gly a8l losed () S5
By el gy JIE s st oe ieS
s polie O, 9 w3l (el laie) Qg =05

Ls Joged) Gy =05 (s L loses) 0, =0

Op =15 5 ez ahi Jbse) 0, =1.0 «(x
Aol Al | (e alais s l5ge0)

ezl

[1] Yu, G. “Entanglement swapping for distant bose-
einstein condensates”, International Journal of
Theoretical Physics, 51, p. 2954 (2012).

[2] Yang, Y. and Wen, Q. “Quasi-Secure quantum
dialogue using single photons”, Science in China
Series G, Physics, Mechanics and Astronomy, 50, p.
558. (2007).

[3] Doustimotlagh, N. Guo, J. L. and Wang, S.
“Quantum correlations in qutrit-qutrit systems under
local quantum noise channels”, International Journal
of Theoretical Physics, 54, p. 1784. (2015).

[4] An, J. H. and Zhang, W. M. “Non-Markovian
entanglement dynamics of noisy continuous-variable
quantum channels”, Physical Review A, 76, p.
042127. (2007).

[5] An, J. H., Feng, M. and Zhang, W. M. ‘“Non-
Markovian decoherence dynamics of entangled
coherent states”,Quantum Information &
Computation, 9, p. 317. (2009).

p(t) =

O O R R O o o R o
O QR 00 o o R o o
o Q oo o R o o
O O R R 0O o o R o
O O R R O o o R o

WO O Oy O 0O o™
WO O Oy O 0O O™
O R 0O oo {R oo
WO OOy O 0O o™

C__

o
o
&

o= %[1—exp(—t (9A +qB ))J

ﬂ:%+§exp[—t (9A +gB )]

SHgo A L’:"jJ""T 49 A.Lv‘) )‘ oolaw! L> alolow L)"‘ 6‘)"

wloe Cawd 4y S84 ol ol b

S()=-38In(3p). OY)

alols lp 1) gl w5551 Hloges (V) S
Slp cebdan ladg U cod Co igS-Ca SsS
Joged s oo lid (g <ol Hlade 5 () @l polie
w955 S U9 (o s VL) Sy s (ol
obes e oo LS (o slaple)) adsl slapley 5o 1,
Eors yro ke I g9l aslay baloges 5l aS aisS
Slde 4 Coled 5o g a8l l Bl ploy IS L g 35d o0

] e WWW.LOPSILIT osg ;0 4098 (g s 4o byl ab allae


http://opsi.ir/article-1-1349-fa.html
http://www.tcpdf.org

