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Theoretical analysis and improved cavitiy design of a 10 GHz harmonically
mode-locked Er-doped fiber laser

Yoo Seung Lee!, Young Min Jhon, Dong Hwan Kim, Chi Woong Jang, Woon Jo Cho, and Seok Lee

Photonics Research Cenfer. KIST Seoul 136-721, KOREA
TE-mail: yooseung @hanmail net

Kyu Man Cho
Dept. of Physwes, Sogang Urnwversity, Seoul 121-747, KOREA

(Received July 15. 2000, Revised manuscript received October 4, 2000)

A harmonically mode-locked fiber ring laser cavity was theoretically analyzed. The measured characlenistics of a 10 GHz
erbium-doped fiber ring [aser were used as a basis of the theoretical analysis. From the nonlinear Schroedinger equation of an
actively mode-locked erbinn-doped fiber laser. the effects of the components inside the laser cavity have been analyzed including
nonlinear effects from group-velocity dispersion (GVD) and self-phase modulation (SPM). Usmg the analysis. we have designed a
laser cavity with minimum pulsewidth and chirp by changing the intracavity optical intensity and the bandwidth of the filter. Tn the
new design, the chirp is reduced by 2 times and the pulsewidth by 2-4 times. compared to the laser used in the experiment.
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