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Abstract

In this paper, we investigate the entanglement of tetrapartite GHZ state by using the von Neumann
entropy in noninertial frames. We assume that the observers are in an environment without any
noise and we study the entanglement when 1~4 observers are accelerated with respect to others.
It is found that the von Neumann entropy of the system increases with the increasing acceleration
parameter.
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Figure 1. Curve: The S (PA,BcD) as a function of the parameters r

L BEREIES (P ) BEMESH 1 TR

[GHZ), s e = 5 TSN, 1), 1) 1), 00),
+sinr, cost, |1)AI |1>A1| |0)B[ |O)B” |00).,
+cosr,sin rb|0)AI |O)AII |1>BI |1>BII |00).,
+COST, CoST, | 0)AI |0>AlI |0)BI |0)BII |00)p
+[1),,10),, 105, 005, [12)c, |

Horbr, A, 0 3R W g Alice A1 Bob HUBNE S5, SR LI fSE, O LRSI A HEE
S BARAE | X3, T 1 XS W R TE R o X 1 X3Sk, AT LA 3

Pascp = %[sinz r, sin’ 1,|1100)(1100| +sin’ r, cos” r,|1000)(1000|
+cos’ r,sin’ 1, |0100)(0100] + cos? r, cos® r,|0000) {0000
+cosr, cos, (|0000)(1111|+ [1111)(0000] ) +|1111)(1111]
BT RIAE ST R 2R XD A RGP o 5 — R H B B BOW S Alice AT Bob
RS EARE, My =r=r, Ba LEOXTHREERN
pAlBlCD:%[sin4 r|1100)(1100] +sin” r cos” r|1000)(1000]
+sin’ rcos” r|0100)(0100] + cos* r|0000)(0000|
+c0s” |0000)(1111] +[1111)(1111] +cos’ r[1111)(0000|

T, BATAT DS BT RS R R R A

DOI: 10.12677/pm.2020.104033 257 i


https://doi.org/10.12677/pm.2020.104033

BhifEE

2. ~nch
$(Paeeo) = _%{Z(COSZ r—cos*r)log, [M
+

+

=)

cos’ r —2cosr +1j
2

(cos’ r—2cos’r + 1)Iog{

4
(cos*r+1)log, (%Hlﬂ

5 A LR BB 5 Alice MBob I INIE S HAMIF, Bl r, =, AT @)MEG)A LT T AT

U R R BN
40
40
40

24

_ cos’r,cos’ 1, s
2 2

_cos’r, cos’r,cos’ K,

S22

_cos’r,  cos’r,cos’ T,

2 2

_cos’r,cos’r, cos’r, cos’r, .
2 2 2

1

2

AV =0,j=5,16

MAAT @), BATTEHDIEK R H=FEI RS INESHr, BURFIRIE0.5. X FIX =Fgil, Al
TR T L GERE AN SR B . B EI2AT 50, IR S (o co ) B IS K 89 T
$&hm, RV AB, 5 ABCD [ fILHEREIZHRHE . 1 EI26K @) M (b) AT ki, EATTHI B A A2 1.5488. 7E[5]
20(c), =2k ihZe A A R — N, o ME €, HA PGS DN S B R KT g -

1.6

1.4 1

1.2 ¢

0.8 1

SABCD

0.6

04 r

027

0.4 0.5 0.6 0.7
ra(rb)

@

0.1 0.2 0.3 0.8

DOI: 10.12677/pm.2020.104033 258 i


https://doi.org/10.12677/pm.2020.104033

Bt

SaBcD

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

©
Figure 2. Curve: (a) The S(pA,BICD) as function of the acceleration parameters r, (r,); (b) The

S(pA,BICD) as function of the acceleration parameters r, and r,; (c) The S(pA,BICD) as a

a

function of acceleration parameter r, for some given r,
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Figure 3. Curve: (a) the S(pyac0) as function of the acceleration parameters r;
(b) the S(psc0) as function of the acceleration parameters 1, (r,) and . ; (c)
S(PA{BICID) as a function of acceleration parameter r, and r, for r, =0.5
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Figure 4. Curve: the S (pA{BIC[D] ) as a function of the parameters r
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