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Abstract

Local quantum uncertainty (LQU) is one of the important measures for characterizing quantum
correlations and it plays an integral role in quantum information processing. In this paper, we
have studied the effect of dephasing parameters on LQU in the composite cavity optomechanical
system and the controlling of various parameters in the system on LQU of two atoms. The results
show that as the dephasing parameter increases, the LQU of two atoms decays with a greater de-
cay rate. But, this decay rate is much slower than that of the concurrence, it indicates that LQU is
more suitable for characterizing quantum correlations in composite cavity optomechanical sys-
tems than concurrence. By increasing the atom-cavityfield (with vibrating mirror) coupling and
the vibrating mirror-cavityfield coupling, as well as both increasing the atom-cavityfield (J-C mod-
el) coupling and the atom-cavityfield (with vibrating mirror) coupling, the quantum correlation of
two atoms can achieve the enhancement in the composite cavity optomechanical system. Further-
more, adjusting the atom-cavityfield (with vibrating mirror) coupling and the mirror-cavityfield
coupling can effectively control the period of LQU evolution with time.

Keywords

Local Quantum Uncertainty, Composite Cavity Optomechanical System, Phase-Damping, The
Controlling of Quantum Correlation

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

JR R AN E R (LQU) & RAE & 1 R — P B 2 B 7 X, & TE B K IE 1A AT Bk
MIfERI]. JE4ER, BRI LQU M 51 7 AR 8 . Girolami 5 A [2]7E Skew {5 B )i
EEARE T LQU FALE T xEk. Slaoui 25 N30T T 78 % A vk K & 1A R S ANE B L, i
AR E R XY BALH) LQU & RBAFME, 453K W] LQU 5 RiEE 1 Fisher /5 8 RAMBINAN, H
AN AN AT AR 98 R G E TR HR . AL SR N [418 TR R T R 48 LQU #E) 2)2 HRs BB, JFIER
HIEHT N R AR E T EEEANSIHF T LQU £E(1/2, 1)IRE HIE XY B & a2
fia%s, RIAE SR SR BRSO, EH LQU RAE RS & 7 RKEKEL Negativity 50 Quantum
discord B EAL#H . #H¥F T Quantum discord, LQU FETFH TR H 7 E L F 3%3 X FRAEFE I B KB IEE.,
MR R A T T EAES . BRILZ b, LQU I N 24K H et R4 E T iIn AR . HET &
G HE S R BER AR T IT 6] [7] [8].

F—J7, BT RGN CIIMEAER N LU= Z AR E TN, WA g, i
FHEW., WFESAHMELESH &S, CETZNHTETAE. ETRENENE TG BAMEH
ZAR[9]. RTT, IS NIEIRDA EE E 1 F RGN LQU B RERIFFERT . A3, il
WEIT 1 ARG BE JE M P 3855 v B2 G i 6 72 RS 1R] LQU S, X BRI I 6 1% R SN s 2
HELHL LQU &1 ORB AR R A E M E L.

DOI: 10.12677/mp.2022.123004 40 A B


https://doi.org/10.12677/mp.2022.123004
http://creativecommons.org/licenses/by/4.0/

A, ST

AT R AR RGN, W R TR s DT s
GG BEANA LG

2. RGHEE

FATEEH—A J-C BAMM— DR T2 REMRM RSO # 25, P ZREHR T 77
B E T RBDGIE A E PGB IR TOURE ., IF B2 8 S UGS IR 7l (1 Kerr JRZANERIN 556 T4 Stark
PEABRIN, W 1 Fe BB, EEIEET) R G B E# WUE AT AR N[10]:

e
|

. AVAVAVAVAVAVAVA

Figure 1. The schematic diagram of the composite cavity optomechanical system
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Figure 2. The effect of dephasing parameters on LQU of two atomsin the composite cavity optomechanical system,
where a=n/4, g =g,=1, and the dephasing parameters 1=0.3,0.6,0.9 correspond to the solid, dotted and dashed
lines respectively
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Figure 3. The effect of dephasing parameters on Concurrence of two atoms in the composite cavity optomechanical system,
where a=n/4, g =g, =1, the dephasing parameters A=0.3,0.6,0.9 correspond to the solid, dotted and dashed lines
respectively
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Figure 4. The controlling of the atom-cavityfield (J-C model) coupling g, and the atom-cavityfield (with vibrating mirror)
coupling g, on the LQU of two atoms in the composite cavity optomechanical system, where a=m/6, 1=03,
g =g,=1 and g =g,=2 correspond to the solid and dotted lines respectively
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Figure 5. The controlling of the atom-cavityfield (with vibrating mirror) coupling g, on the LQU of two atoms in the
composite cavity optomechanical system, where t=4.1, 1=0.5, a=n/12, g =1
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Figure 6. The controlling of the vibrating mirror-cavityfield coupling G on the LQU of two atoms in the composite cavity
optomechanical system, where t=4.1, 1=0.5, a=n/12, g =1
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Figure 7. The controlling of the atom-cavityfield (J-C model) coupling g, on the LQU of two atoms in the composite cavity
optomechanical system, where 1=4.1, 1=05, a=7/12, g,=1
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