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Since 2009 graphene is becoming more and more popular as a material for the ultrafast 

nonlinear optical modulators, working in a wide spectral range– so called “saturable absorbers” [1,2]. 

These elements introduced into the laser cavity allow transformation of a continuous wave (cw) output 

laser radiation into a train of sub-picosecond pulses.  An important advantage of graphene is a 

possibility to realize a mode-locking regime in a much wider spectral range (at least from 1um to 12 

um), than the range covered by single-wall carbon nanotubes [3-6]. 

 

In this work we review our new data on synthesis [7,8], characterization [9] and application of 

graphene sheets for realization of the mode-locking regime with an output pulse duration of 200 fs in  Er 

fiber laser (with a working wavelength of 1.55 um). The average output power was about 2.3 MW. The 

repetition rate was 34.2 MHz. A unique potential of graphene for formation of the saturable absorbers 

for a mid-IR range (~5-6 um (CO laser) and ~ 10 um (CO2 laser)) is also discussed.  

The work was supported by RAS research programs and RFBR projects-10-02-00792 and 11-02-

92121. 

References 

[1] Bao L.J., Zhang H., Wang Yu et al., Adv. Func. Materials 2009, 19, 3077. 

[2] Sun  Z., Hasan T., Torrisi F., Popa D. et al., ACS Nano  2010,4,803. 

[3]  Il’ichev N.N., Obraztsova  E.D., Garnov S.V. et al., Quantum Electronics 2004, 34, 572 

[4] .Garnov S.V., S.A. Solokhin, E.D. Obraztsova et al., Las. Phys. Lett. 2007,  4, 648. 

[5] Solodyankin M.A., Obraztsova E.D., Lobach A.S. et al., Opt. Lett. 2008, 33,1336. 

[6] A.V. Tausenev, E.D. Obraztsova, A.S. Lobach et al., Appl. Phys. Lett. 2008, 92, 171113 . 

[7] Rybin M.G., Pozharov A.S. and Obraztsova E.D., Phys.Stat. Solidi C, 2010, 7, 2785. 

[8] M. G. Rybin, P. K. Kolmychek, E. D. Obraztsova et al., J. Nanoelectron. Optoelectron. 4(2) 

(2009) 239. 

[9] Obraztsov  P.A., Rybin M.G., Turnina A.V. et al. , NanoLetters, 2011,11,1540. 

mailto:elobr@mail.ru

