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Abstract: It is significant that how to improve the property of quantum entanglement dynamics b BTk
evolution by controlling the happening of entanglement sudden death. Initially entangled atoms interact .
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with Jaynes-Cummings (J-C) model and Nonlinear Jaynes-Cummings (N-J-C) model respectively. Using
the method of concurrence we researched the effect of nonlinearity and coupling of atom-field in N-J-C b A=A g

model and the effect of detuning. The purpose is to find how to avoid the happening of entanglement b J-C iz
sudden death. It shows that the phenomenon of entanglement sudden death appears in J-C model, b N-J-C A7

however the meaningful result is that entanglement sudden death vanishes in N-J-C model by using the

ear L - i - o ARAFE AR
effect of nonlinearity and detuning in a certain condition. And in addition, it can almost make the atoms
entanglement degree reach to the original values. PubMed

Keywords: Quantum optics controlling of entanglement sudden death concurrence J-C model N-J-
C model

WREE BRI HE WA A H
DOI:
FLTH :

5 AR FI45E 4 (61178012, 11147019)

HIRAE 2 A (1975-) , IIZRIKN, i, PR, BN E e R E R,
YE# Ml -

{F # Email: dsjsd@126.com

22 3CHK -

[1] Jaynes E T, F W Cummings, Comparison of quantum and semiclassical radiation theories with
application to the beam maser [J].Proc. IEEE, 1963, 51(1): 89-109. [2] Buck B and Sukumar C V.
Exactly soluble model of atom-phonon coupling showing periodic decay and revival [J].Phys. Lett. A,
1981, 81(2-3): 132-135. [3] Buzek V. Jaynes-Cummings model with intensity-dependent coupling
interacting with Holstein-Primakoff SU (1, 1) coherent state [J].Phys. Rev. A. 1989, 39(6): 3196-3199.
[4] Gerry C C. Two-photon Jaynes-Cummings model interacting with the squeezed vacuum [J].Phys.
Rev. A. 1988, 37(7): 2683-2686. [5] Werner M J and Risken H. Quasiprobability distributions for the
cavity-damped Jaynes-Cummings model with an additional Kerr medium[J]. Phys. Rev. A. 1991, 44(7):
4623-4632. [6] Gora P and Jedrzejek C. Nonlinear Jaynes-Cummings model [J].Phys. Rev. A. 1992, 45
(9): 6816-6828. [7] Joshi A and Puri R R. Dynamical evolution of the two-photon Jaynes-Cummings
model in a Kerr-like medium [J].Phys. Rev. A. 1992, 45(7): 5056-5060. [8] Dicke R H. Coherence in
Spontaneous Radiation Processes [J]. Phys. Rev. 1954, 93(1): 99-110. [9] Tavis M and Cummings F W.
Exact Solution for an N-Molecule-Radiation-Field Hamiltonian [J].Phys. Rev. 1968, 170(2): 379-384. [10]
Vogel W and de Matos Filho. Nonlinear Jaynes-Cummings dynamics of a trapped ion [J].Phys. Rev. A.



1995, 52(5): 4214-4217. [11] Liu J and Wang Y. Motion-quantized Jaynes-Cummings models with an
arbitrary intensity-dependent medium [J].Phys. Rev. A. 1996, 54(3): 2326-2333. [12] Wootters W K.
Entanglement of Formation of an Arbitrary State of Two Qubits [J]. Phys. Rev. Lett.1998, 80(10): 2245-
2248. [13] Yu T and Eberly J H. Sudden Death of Entanglement [J].Science.2009, 323(5914): 598-601.
[14] Wang X and Sanders B C. Multipartite entangled coherent states [J]. Phys. Rev. A.2001, 65 (1):
012303-012309. [15] A/ AL KA SRE MRS FEQED R M1 1A P AL R E . & 7 i 12

& ,2013,30(2): 186-191.(Evolutional quantum entanglement character of a classical strongly driven
cavity QED system.Chinese Journal of Quantum Electronics ,2013,30(2): 186-191) [16] S5 Z={gfg [%Rr
WK RO S - SO AR AR R LA ,2012,29(2): 165-170. (SHI Peng, LI
Jian-jian, CHEN Li-bo, GU Yong-jian .Dynamics of interaction between single photons and cavity-quantum
dot system.Chinese Journal of Quantum Electronics ,2012,29(2): 165-170) [17] F&%, =&, 2 Kerr
S IR I JE = R T A A R S T TRk ,2011,28(4): 434-438. (WANG Jianrong, LAI
Yunzhong, LI Kun .Influence of detuning on entanglement evolution of cascade three-level atom in Kerr
medium.Chinese Journal of Quantum Electronics ,2011,28(4): 434-438) [18] {7 M1 7% 4R
WG AR T A4 B T HL T 2ER,2011,28(4): 407-413. ( HE Daiguo, DONG Yuli, FANG Jianxing,
QIAN Li, HU Jie .Entangled coherent states: generation.Chinese Journal of Quantum Electronics ,2011,28
(4): 407-413) [19] WA JrEE% £k A ZEAEISIREA T Dzialoshinskii-Moriyatt B 1 H 6 2= g Hh 2l i
Ry BT L 7243 ,2011,28(3): 329-334. ( HU Ji, FANG lJian-Xin, QIAN Li, HE Dai-Guo .Thermal
entanglement of Ising Model with Dzyaloshinskii-Moriya interaction in an inhomogeneous magnetic
field*.Chinese Journal of Quantum Electronics ,2011,28(3): 329-334) [20] {00 ¥4 /RK il £ T
Tavis-Cummingst A iz g Jit 75 Z IOl TR & 7298 &2 7 7% ,2010,27(5): 580-585.

( BAO Li Sachuerfu WU Shumei .Quantum entanglement of the binomial field interacting with the moving
atoms in the multiphoton Tavis-Cummings model.Chinese Journal of Quantum Electronics ,2010,27(5):
580-585) [21] EH M HWa® Mokl Kerr M AEISUQ, DTS =R T I & T2 1. & 7 72
#k ,2009,26(5): 577-584. ( WANG Qing-Shi, GUO Yun-Xiang, LAl Yun-Zhong .Quantum entanglement of
two-mode SU(1,1) coherent states with three-level atoms in a Kerr-like-medium.Chinese Journal of
Quantum Electronics ,2009,26(5): 577-584)

2 o g 2K A0S 8

1. W Frhgs kM. mQE b Stark B N X 5 IR 741 45 s i [J]. T HL T-2%4R, 2009,26(3): 313-319

2. ARHE. VI = BEG st L RO A AR 2N A T I A LA A T ORI D] =7 744, 2009,26(3): 320-
326

3. T M4 0O Iz AR S RE SR TR IE T 7 IR AE[I]. W T 244k, 2009,26(3): 327-332
4. T B-ME AR WA B HAE TR TRV I]. 27 B4R, 2009,26(3): 333-337

5. WIF®R 48 DB R BRIER. 4L BRI A m SO R[], BT T2, 2009,26(3): 338-341

6. FRAh JHuk FEEE BRI R En iR AR T e A E A BURE D] BT TR, 2009,26(4):
405-412

7. RSB REE R FINE AR R T AL T[], T, 2009,26(4): 442-445

8. MK St i SN A M RLCHF I FL B 1) i T R AE BL B T IR TikiE [J]. T T2%3)k, 2009,26
(4): 451-455

9. BWURHBEASE L5 E R AEXFRE 7 AR s & AL T 75 T2 3], 5T H T 244R, 2009,26(4):
477-481

10. WIET Wik WML AR FEHFPSEE TSWAP I THI T R[], 7 HF2#4), 2009,26(5): 555-559

11. R B B0 2E TBBMO2 MY W= T %8 0 K Rl )7 £ [3]. =1 F543), 2009,26(5): 560-
564

12. FEAEM SO0 R AR KA PA ST MR T Z L35 3], &7 TR, 2009,26(5): 565-569
13. FRES /R e BUHABERRL BT IR SRS ], 1153, 2009,26(5): 570-576

14. BEAKLL WHRE XUIEAE BEHGZE . — B BUER S kerr /v B — 4506 1 AL 3R ME B B0 [9]. & 7 7243,
2009,26(6): 703-707

15. B FAME R R R). MBI 2 S m A Y R ] BT R, 2009,26(6): 675-680

Copyright by & T H 7224



