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The dynamics of entanglement of three two-level atoms initially in GHZ state system interacting with a Fock state field are  } &= {55
investigated by means of concurrence and linear entropy. The effect of photon number on the time evolution of
concurrence and linear entropy is analyzed. The results show that the phenomenon of sudden birth of entanglement
between two atoms trapped in a cavity occurs and the threshold time and maximum for the creation of the entanglement
can be controlled by the photon number. The measurement of the atom outside the cavity leads to the periodic evolution of
the concurrence and an increase of the photon number results in decreasing in the maximum of concurrence and
shortening of the evolution period of the time behavior of concurrence.

KEEW: JFRIE &M AgRAE BTEE

Entanglement Properties of Three Two-level Atoms System Interacting with a Fock State Field

Keywords: Concurrence Linear entropy Entanglement sudden birth Quantum information

W Fi H 1 2011-08-04 &[5l H ] 2012-01-01 W 45 it & A H

DOI: 10.3788/gzxb20124103.0348

HEATH -

5 A AR A 24 (N0.10647133) . VLI HARFHZEE5:(No.2009GQS0080) FITL I 4 B )T AHE I H (N0.GJJ11339, No.GJJ12137)
37

T IHAER

[P

225 3R«

[1] NIELSEN M A, CHUANG I L. Quantum computation and information
[M]. Cambridge: Cambridge University Press, 2000.

[2] TURCHETTE Q A, WOOD C S, KING B E, et al. Deterministic entanglement of two trapped ions
[J]. Physical Review Letters, 1998, 81(17): 3631-3634. eross™

[3] JULSGAARD B, KOZHEKIN A, POLZIK E S. Experimental long-lived entanglement of two macroscopic objects
[J]. Nature, 2001, 413(6854): 400-403. erosd™

[4] ASPECT A, GRANGIER P, ROGER G. Experimental tests of realistic local theories via bell's theorem
[J]. Physical Review Letters, 1981, 47(7): 460-463. crosd™

[5] STEFFEN M, ANSMANN M, RADOSLAW C, et al. Measurement of the entanglement of two superconducting qubits via



state tomography

[J]. Science, 2006, 313(5792): 1423-1425, eress™

[6] BOSE S, FUENTES-GURIDI I, KNIGHT P L, et al. Subsystem purity as an enforcer of entanglement
[J]. Physical Review Letters, 2001, 87(5): 050401-1-4, eresd™

[7] KIM M S, LEE J, AHN D, et al. Entanglement induced by a single-mode heat environment
[J]. Physical Review A, 2002, 65(4): 040101-1-4. erosd™!

[8] ZHOU L, SONG H S, LI C. Entanglement induced by a single-mode thermal field and the criteria for entanglement
[J]. J Opt, B: Quant Semiclass Opt, 2002, 4(6): 425-429. erosd™!

[9] FICEK Z, TANAS R. Delayed sudden birth of entanglement
[J]. Physical Review A, 2008, 77(5): 054301-1-4. erosd™!

[10] XIA Jian-ping, REN Xue-zao, CONG Hong-lu, et al. Quantum entanglement of the coherent state field interacting with a
A type three-level atom without rotating wave approximation

[J]. Acta Photonica Sinica, 2010, 39(9): 1621-1626. H @V, {F2%i, AR, 55, AEIEHOEML AR =R T 5 TS0
T4

[9]. 672530, 2010, 39(9): 1621-1626. crosd™

[11] JIANG Dao-lai, REN Xue-zao, CONG Hong-lu, et al. Entanglement properties of two entangled atoms without rotating
wave approximation
[J]. Acta Photonica Sinica, 2010, 39(9): 1636-1640. Z1K, {T2%, MWARE, 55, ARTEMHUTAL R P 24 20 5 1 1 24 gy o

[3]1. J6F 23R, 2010, 39(9): 1636-1640. erosd™!

[12] ZHANG Li-hui, LI Gao-xiang. Entanglement properties of two-atoms interacting with field in dissipative cavity
[J]. Acta Photonica Sinica, 2011, 40(4): 607-612. 5K 8, 25w, FEELE T BUR 1 5 63 (10 2] 28358 AL 1

[31. e T3]k, 2011, 40(4): 607-612. erosd™!

[13] GERRY C C, GHOSH H. Squeezing enhancement in the Jaynes-Cummings model via selective atomic measurements

[J]. Physics Letters A, 1997, 229(1): 17-22. erosd™!

[14] YANG Chui-ping, GUO Guang-can. Controllable emission properties of an atom inside a cavity by manipulating the
atom outside the cavity

[3]. Physics Letters A, 1999, 255(3): 129-132. tros™!

[15] ZHOU Yuan, ZHANG Ying-jie, XIA Yun-jie. Remote control of quantum statistical properties of light field
[J]. Acta Optica Sinica, 2007, 27(6): 1122-1128. i, k34, B oA, wREEHDes & F 8t
[3]. Je22¢dk, 2007, 27(6): 1122-1128.

[16] LU Dao-ming. Remote control entanglement properties of two-atom inside cavities
[J]. Acta Photonica Sinica, 2010, 39(11): 2088-2092. 53 B, ZuRE4a I J5 11 21 Z54%

[9]. St 7244, 2010, 39(11): 2088-2092, tros™

[17] MOYA-CESSA H, KNIGHT P L, ROSENHOUSE-DANTSKER A. Photon amplification in a two-photon lossless micromaser
[J]. Physical Review A, 1994, 50(2): 1814-1821. erosd™

[18] GARRAWAY B M, SHERMAN B, MOYA-CESSA H, et al. Generation and detection of nonclassical field states by
conditional measurements following two-photon resonant interactions

[J]. Physical Review A, 1994, 49(1): 535-547. eresd™

[19] WOOTTERS W K. Entanglement of formation of an arbitrary state of two qubits
[J]. Physical Review Letters, 1998, 80(10): 2245-2248. eross™!



[20] YU T, EBERLY J H. Evolution from entanglement to decoherence of bipartite mixed "X" states
[J]. Quantum Information and Computation, 2007, 7(5-6): 459-468.

[21] EL-ORANY F A A. Relationship between the linear entropy, the von Neumann entropy and the atomic Wehrl entropy for
the Jaynes-Cummings model. 2007, Preprint quant-ph/07054373.

[22] MUNRO W J, JAMES D F V, WHITE A G, et al. Maximizing the entanglement of two mixed qubits
[J]. Physical Review A, 2001, 64(3): 030302-1-4. erosd™!

[23] BERRY D W, SANDERS B C. Bounds on general entropy measures
[J]. Journal of Physics A: Mathematical and General, 2003, 36(49): 12255-12265. erosd™!

[24] YU T, EBERLY J H. Finite-time disentanglement via spontaneous emission

[J]. Physical Review Letters, 2004, 93(14): 140404-1-4. crosd™!

ESLES Praa

1. BOBHe; e 7 IR SO T A A W A S RS AN B T R AR [3]. D%, 2006,35(5): 776-779

2. B3 HeRi i Ramantl AR RTBALE R 2 72 QS [3]. J6 1444k, 2007,36(6): 1152-1155

3. BEAEAL; ATV DORT. ORI R A PR KA IR B T AR [9]. 6T A4, 2006,35(5): 780-782

4. PR AR I B G T R R - RGP IR R[], J6 TR, 2004,33(4): 385-388

5. B ST B AT A T 905 DAL MBI L], b7 %4, 2008,37(5): 1038-1045

6. ZFUHE IR, B UK FET /R T A g M Bel AN B R B 75 B0 B[], J6 7444k, 2011,40(2): 307-310

7. BRIEEE HRW TR RUR T gEA ], ObT44R, 2008,37(1): 188-191

8. FRaruk xIEfe Bt &8t JGreenberger-Horne-Zeilingerd i 751 S 2 40 #2 I (KGR B LS X IEASHR[I]. Do T 54K,
2008,37(1): 192-196

9. XETx MEE ZHIE YR 5 R Bel &L 415 1M BA/EH YN E T[], Y6724, 2008,37(3): 594-599

10. HH B A B MR T RS TIERAL L T R3], 6 T34, 2008,37(4): 825-828

11. THE MET ZHYE. Stark B 12 485 B S L0 2 m]. Je 144k, 2008,37(4): 833-837

12, BEN] AEEM X TR =R RS R IE R LR T R ). b 7R, 2009,38(12): 3185-3187

13. FRUE BAIE KA 5T SR RO AR T 5 aRaman il AR A RN MR 1. D674, 2010,39(4): 734-738
14. HBZEE, A% YRS 9T LDPCH AR AE BAL MR = T HAREAE 77 R [9]. J6 T4k, 2011,40(12): 1809-1814

15. ARl AR AT TR T @m+ 1) R G AR R ok T A R TR SRS ] TR, .0 0-0

SRS GRERCASESEAT ST A B, WAERRE EARTERI A EIVFIE N AEARR AT AL.)

R || kA | |

st | wire [ 3660

Copyright 2008 by J: T-2#4K




