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Abstract: We study the generation of coherence of a nonallowed transition by a Raman scattering process in
a three-level system. We present analytical and numerical solutions of the density-matrix equations in steady
state. We study the conditions for maximizing the coherence. We find that, when the system is far off
resonance and the fields and the coupling are not too strong, the problem of coherence in the three-level
system reduces to that in an effective two-level model, and the maximal coherence generated in steady state
is limited by the steady-state two-level-model value ?1/(2??2). We show that when the amplitudes of the
fields are sufficiently high that the system is far beyond the strong-coupling regime, the coherence of the
nonallowed transition can reach its stationary maximum value -1/2. We study the difference between the
wave-vector shifts of the two fields, and examine the possibility of stationary induced transparency and
matched pulses. ?? 1999 The American Physical Society. 
Index Keywords: Lasers; Magnetic susceptibility; Problem solving; Quantum theory; Resonance; Wave
interference; Electric dipole; Laser fields; Maximal coherence; Quantum coherence; Raman scattering 
 
Year: 1999 
Source title: Physical Review A - Atomic, Molecular, and Optical Physics 
Volume: 59 
Issue: 3 
Art. No.: 2458 
Page : 2458-2467 
Cited by: 4 
Link: Scorpus Link 
Correspondence Address: Le Kien, F.; Dept. of Appl. Physics and Chemistry, Institute for Laser Science,
University of Electro-Communications, Chofu, Tokyo 182-8585, Japan 
ISSN: 10502947 
CODEN: PLRAA 
DOI: 10.1103/PhysRevA.59.2458 
Language of Original Document: English 
Abbreviated Source Title: Physical Review A - Atomic, Molecular, and Optical Physics 
Document Type: Article 
Source: Scopus 
Authors with affiliations: 

Le Kien, F., Dept. of Appl. Physics and Chemistry, Institute for Laser Science, University of Electro-Communications, Chofu,

http://www.scopus.com/inward/record.url?eid=2-s2.0-18344376510&partnerID=40&md5=13fa3acab8d741c91f47f48ea1add7f2


2.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Tokyo 182-8585, Japan, Department of Physics, University of Hanoi, Hanoi, Viet Nam 

Hakuta, K., CREST, Japan Sci. and Technol. Corporation, Kawaguchi, Saitama 332, Japan 

References: 
Alzetta, G., Gozzini, A., Moi, L., Orriols, G., (1976) Nuovo Cimento B, 36, p. 5 

Alzetta, G., Moi, L., Orriols, G., (1979) Nuovo Cimento B, 52, p. 209 

Gray, H.R., Whitley, R.M., Stroud Jr., C.R., (1978) Opt. Lett., 3, p. 218 

Boller, K.-J., Imago?lu, A., Harris, S.E., (1991) Phys. Rev. Lett., 66, p. 2593 

Field, J.E., Hahn, K.H., Harris, S.E., (1991) Phys. Rev. Lett., 67, p. 3062 

Aspect, A., Arimondo, E., Kaiser, R., Vansteenkiste, N., Cohen-Tannoudji, C., (1988) Phys. Rev. Lett., 61, p. 826 

(1989) J. Opt. Soc. Am., 36, p. 2112 

Kocharovskaya, O.A., Khanin, Y.I., (1988) Pis'ma Zh. ??ksp. Teor. Fiz., 48, p. 581 

(1988) JETP Lett., 48, p. 630 

Harris, S.E., (1989) Phys. Rev. Lett., 62, p. 1033 

Scully, M.O., Zhu, S.-Y., Gavrielides, A., (1989) Phys. Rev. Lett., 62, p. 2813 

Scully, M.O., (1991) Phys. Rev. Lett., 67, p. 1855 

Harris, S.E., (1993) Phys. Rev. Lett., 70, p. 552 

Harris, S.E., (1994) Phys. Rev. Lett., 72, p. 52 

Harris, S.E., Field, J.E., Imamo?lu, A., (1990) Phys. Rev. Lett., 64, p. 1107 

Hakuta, K., Marmet, L., Stoicheff, B.P., (1991) Phys. Rev. Lett., 66, p. 596 

Zhang, G.Z., Hakuta, K., Stoicheff, B.P., (1993) Phys. Rev. Lett., 71, p. 3099 

Jain, M., Yin, G.Y., Field, J.E., Harris, S.E., (1993) Opt. Lett., 18, p. 998 

Hemmer, P.R., Katz, D.P., Donoghue, J., Cronin-Golomb, M., Shahriar, M.S., Kumar, P., (1995) Opt. Lett., 20, p. 982 

Kocharovskaya, O., Mandel, P., (1990) Phys. Rev. A, 42, p. 523 

Eberly, J.H., Rahman, A., Grobe, R., (1996) Phys. Rev. Lett., 76, p. 3687 

Grobe, R., Hioe, F.T., Eberly, J.H., (1994) Phys. Rev. Lett., 73, p. 3183 

Jain, M., Xia, H., Yin, G.Y., Merriam, A.J., Harris, S.E., (1996) Phys. Rev. Lett., 77, p. 4326 

Harris, S.E., Jain, M., (1997) Opt. Lett., 22, p. 636 

Harris, S.E., Yin, G.Y., Jain, M., Xia, H., Merriam, A.J., (1997) Philos. Trans. R. Soc. London, Ser. A, 355, p. 2291 

Fleischhauer, M., Keitel, C.H., Scully, M.O., Su, C., Ulrich, B.T., Zhu, S.-Y., (1992) Phys. Rev. A, 46, p. 1468 

Wilson-Gordon, A.D., Friedmann, H., (1992) Opt. Commun., 94, p. 238 

Rathe, U., Fleischhauer, M., Zhu, S.-Y., H??nsch, T.W., Scully, M.O., (1993) Phys. Rev. A, 47, p. 4994 

Kasapi, A., Yin, G.Y., Jain, M., Harris, S.E., (1996) Phys. Rev. A, 53, p. 4547 


