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Fig. 1 The influence of the coupling strength to entanglement

3.2 RFEmMNEZBREEERNRITE
2 WAl IE T 2 R A B AR A R - DT

] ) AAT R Horh Q/wo =1, g/wy = 0. 02,0=
/12, B (a) ~ (d) DU 5~ 18] n] LA 3 i1 ] 2 20



94

FEAE R+ 4 AR B AT BA T T A 2 5 Y 2 5

1639

I J) 93 Bt A i3 AR RE A P ) g 5o 7 2 e [ I i
T[] 1 2] 2 156 5 {9 A R B A R A 388 oo A5 ) T
58 . fH J2& . Concurrence [ B A RE Bl 5 18 1% 7E 1T 4 n
5 110 6 PR A 3 i Can & 2(e) , Higr AC, (D =C, (1) —

Ci,(0)) L 2Ce) AT LE R BEE 9 K, AC:,
(O WAL HBOE T 0. R T BUm J50 7507 19 2 48
ARG LB RS HLJEL T ) 1) 24 98K 23 8 2o 5 18] 1Y
(I GELE

0.5 0.5 0.500
0.4 04t 0.495
- . ~ 0.490
= 03 3::1 03t =
= S © 0485
02 021 0.480
0.1 : : : : 0.1 0.475
0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5
gt gt gt
(a) g/w,=0.02,1/cw;=0 (b) g/w,=0.02,5/0,=0.1 (¢) glw,=0.02,1/w=0.5
0.500
0.498
0
~ 0496 0.1
© 0494 0.2
0.492 03
0.490
1 2 3 4 5
gt
(d) glw,=0.02,n/w,=1 (e) glw,=0.02
B2 WA EAER R FE 2 BN
Fig. 2 The influence of dipole-dipole interaction to entanglement
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Entanglement Properties of Two Entangled Atoms Without Rotating
Wave Approximation

JIANG Dao-lai, REN Xue-zao, CONG Hong-lu, LIAO Xu
(School of Science, Southwest University of Science and Technology, Mianyang,Sichuan 621010, China)

Abstract: Applying the method of coherent-state orthogonalization expansion, the influnences of dipole-
dipole interaction and the coupling strength on the entanglement between two atoms of the Tavis-
Cummings model without rotating wave approximation ( without-RWA) are studied. Compared with the
rotating wave approximation(RWA), it is found that the entanglement of the without-RWA agree with
that of RWA when the coupling strength is weak. In the strong coupling regime, the sudden death
phenomena occurs. The results also show that the stronger the atom-field coupling strength is, the longer
the state stays in the disentangled separable state, which means that the length of the time interval for the
distanglement depends on the atom-field coupling strength. When the dipole-dipole interacton is taken into
account, the entanglement of the two atoms will be enhanced with the increace of dipole-dipole interaction.
Key words: Without rotating wave approximation; Sudden death; Tavis-Cumming Model; Dipole-dipole
interaction
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