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Nonlinear fiber optics and optical solitons 
 
 Nonlinear fiber optics 
Uzunov, I. M., Pulov V., Vector solitary waves in strongly birefringent fibers with parallel Raman gain, 
Physics Letters A: vol 372/15, pp. 2730-2733, 2008. 
Pulov V., Uzunov I. M., E. Chakarov, V. Lyutskanov, Lie group symmetry reduction of two coupled nonlinear 
Schrodinger equations, Bulgarian Journal of Physics, vol. 34, pp. 241-251, 2007. 
Pulov, V.I., Uzunov I.M., Chacarov, E.J., Solutions and laws of conservations to coupled nonlinear 
Schrodinger equations. Lie group analysis, Physical Review E, vol. 57, pp. 3468-3477, 1998. 
Uzunov, I.M., Exact solutions for a full time dependent model describing four photon parametric processes, 
Optical and Quantum Electronics, vol. 24, pp. 1401-1410, 1992. 
Kostov, N.A., Uzunov, I.M., New kinds of periodical waves in birefringent optical fibres, Optics 
Communications, vol. 89, pp. 389-392, 1992. 
Uzunov, I.M., Symbiotic stationary periodical waves through four- photon parametric processes, Optics 
Communications, vol. 83, pp. 108-11, 1991. 
Uzunov, I.M., Stationary periodical waves in optical fibres, Optics Communications, vol. 79, pp. 23-25, 
1990. 
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 Applications of nonlinear fiber optics 

 Optical fiber communication systems 

o Optical amplification 
Uzunov I.M., Dissipative finite degrees of freedom dynamical system and description of optical system with 
saturable amplification, saturable losses and filtering, accepted for publication in Optics Communications, v. 
283, pp.1528-1536, 2010. 
Uzunov I.M., Solitary nonlinear waves in the presence of saturated gain and optical filtering, Proc. of SPIE, 
vol. 6604,14 th International School on Quantum electronics: lasers and Applications, edit. P.A. Atanasov, 
T.N. Dreishuch, S.V. Gateva, L.M. Kovachev 6604 1J, 2007.  
Arabadjiev T., and Uzunov, I.M., Frequency characteristics of stationary optical pulses in lightwave 
communication systems with periodical gain created by semiconductor amplifiers, Optical and Fiber 
Technology, vol.10, pp. 171-186, 2004. 
Golles, M., Uzunov I.M., Lederer F., Robust solitary waves in fibre transmission lines with semiconductor 
optical amplifiers, Journal of Optical Society of America B, vol. 16, pp. 689-694, 1999. 
Wald, M., Uzunov, I.M., Lederer, F., Wabnitz, S., Optimization of soliton transmissions in dispersion 
managed fiber links, Optics Communications, vol. 145, pp. 48-52, 1998. 
Uzunov, I.M., Golles, M., Lederer, F., Enhanced sideband instability in soliton transmission lines with 
semiconductor optical amplifiers, Optics Letters, vol. 22, pp. 1406-1408, 1997. 
Malomed, B.A., Uzunov, I.M., Golles, M., Lederer, F., An improved perturbation theory for bandwidth-limited 
amplification of optical solitons near the zero-dispersion point, Physical Review E, 55, pp.3777-3780, 1997.  
Uzunov, I.M., Muschall, R., Golles, M., Lederer, F., Wabnitz, S., Effect of nonlinear gain and filtering on 
soliton interaction, Optics Communications, vol. 118, pp. 577-580, 1995. 

o High-bit rate communication systems  
Marinov, K., Uzunov, I.M., Freitas, M., Klein, J., Suppression of intrachannel nonlinearities in 40 Gb/s 
WDM transmission systems”, Optical Amplifiers and Their Applications Topical Meeting, OSA,  Otaru, Japan, 
Technical Digest, paper MD05, pp. 76-78, 2003. 
Coskun T.H., Uzunov, I.M., Klein,J., Automated optimization tools help to design gain flattened broadband 
Raman amplifiers, WDM solutions, March-April, pp. 18- 20, 2003. 
Uzunov, I.M., Coskun, T.H., Klein, J., Mirtchev, T., Comparison of RZ and NRZ, modulation formats for 10 
Gb/s and 40 Gb/s in SMF”, Technical Proceedings of NFOEC, USA, pp.1276-1285, 2002. 
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 Optical couplers 
Uzunov I.M., Stochastic motion in continuous nonlinear dynamical system that describes optical switching, 
International Conference on Ultrafast and Nonlinear Optics, edited by S. Saltiel, A. Dreischuch and I. 
Christov, Proc. of SPIE, vol. 7501, 75010S-1, 2009. 
Uzunov, I.M., Muschall, R., Golles, M., Kivshar, Yu.S., Malomed, B., Lederer, F., Pulse switching in 
nonlinear fibre directional couplers, Physical Review E, vol. 51, pp.2527-2537, 1995. 
Diankov, G.L., Uzunov, I.M., Lederer, F., Effect of third-order dispersion on pulse dynamics in nonlinear 
directional coupler, Electronics Letters, vol. 30, pp. 155-156, 1994. 
Lederer, F., Uzunov, I.M., Pulse switching in nonlinear fiber directional couplers, "Nonlinear Guided Wave 
Phenomena", Technical Digest, v.15, Cambridge, England, paper MD9, pp.108-111, 1993. 

 Optical solitons 

 Higher-order effects and optical solitons 
Golles, M., Uzunov, I.M., Lederer, F., Break up of N-soliton bound states due to intrapulse Raman 
scattering and third-order of dispersion. An eigenvalue analysis, Physics Letters A, vol. 231/3-4, pp.195-
200, 1997. 
Uzunov, I.M., Gerdjikov, V.S., Self-frequency shift of dark solitons in optical fibres, Physical Review A, vol. 
47, pp. 1582-1585, 1993. 
Uzunov, I.M., Comparison between character of the influence of the nonlinear dispersion and intrapulse 
Raman scattering on the stationary waves, Journal of Modern Optics, vol. 38, pp. 1911-1918, 1991. 
Uzunov, I.M., Influence of intrapulse Raman scattering on the modulational instability in optical fibres, Optical 
and Quantum Electronics, vol. 22, pp. 529-533, 1990. 

 Soliton interactions  
Gerdjikov, V.S., Uzunov I.M., Adiabatic and non-soliton interactions in nonlinear optics, Physica D, vol. 152-
153, pp. 355-362, 2001. 
Gerdjikov, V.S., Evstatiev, E.J., Kaup, D.J., Diankov, G.L., Uzunov, I.M., Stability and quasi-equdistant 
propagation of NLS soliton trains, Physics Letters A, vol. 241, pp. 323-328, 1998. 
Gerdjikov, V.S., Uzunov, I.M., Evstatiev, E.G., Diankov, G.L., The nonlinear Schrodinger equation and N-
soliton interaction. Generalization of Karpman-Solov'ev approach, Physical Review E, vol. 55:, pp. 6039-
6060, 1997. 
Gerdjikov, V.S., Kaup, D.J., Uzunov, I.M., Evstatiev, E.G., The asymptotic behaviour of N-soliton trains of 
the NLSE, Physical Review Letters, vol. 77, pp. 3943-3946, 1996. 
Uzunov, I.M., Gerdjikov, V.S., Golles, M., Lederer, F., On the description of N-soliton interaction in optical 
fibres, Optics Communications, vol. 125, pp. 237-242, 1996. 
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Uzunov, I.M., Golles, M., Lederer, F., Stabilization of soliton trains in optical fibres in the presence of third- 
order dispersion, Journal of Optical Society of America B, vol. 12, pp.1164-1166, 1995. 
Uzunov, I.M., Golles, M., Lederer, F., Soliton interaction near the zero-dispersion wavelength, Physical 
Review E, vol. 52, pp.1059-1071, 1995.  
Uzunov, I.M., Stoev, V.D., Tzoleva T.I., N-soliton interaction in trains of unequal soliton pulses in optical 
fibres, Optics Letters, vol. 20, pp. 1417-1419, 1992. 
Uzunov, I.M., Mitev, V.M., Kovachev, L.M., Propagation of one soliton pulses successions in monomode 
optical fibres, Optics Communications, vol. 70, pp. 389-392, 1989. 

 Statistical nonlinear optics 
Arabadjiev, T., Uzunov, I. M., Initial stochastic modulation and break up of soliton bound states in optical 
fibers, Optical and Quantum Electronics, vol. 39, pp. 169-180, 2007. 
Uzunov, I.M., Amplitude fluctuations of partially coherent pulse laser radiation in homogeneous media with 
thermal nonlinearity, Bulgarian Journal of Physics, vol. 16, pp. 333-338, 1989. 
Gochelashvily, K.S., Starodumov, A.N. and Uzunov, I.M., Focused beam distortions by stimulated scattering 
in weakly absorbing atmosphere, Optics of Atmosphere, 1:99-105, 1988. 
Gochelashvily, K.S., Starodumov, A. N., Uzunov, I.M., An evolution of initial distortions of wave beams in a 
nonlinear medium, Kvantovaia Elektronika, vol. 14, pp. 199-20, 1987. 
A.N. Starodumov, A.N., Uzunov, I.M., Parametric amplification of fluctuations in turbulent media with thermal 
nonlinearity, Soviet Physics Lebedev Institute Reports, N 11, pp.64-65, 1986. 
 


