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Since the first demonstration of noise-like-pulse (NLP) operation in the ring cavity of an Er: doped fiber oscillator, there has been tremendous interests in this special regime of pulsed fiber lasers. Different cavity configurations and active media were employed to achieve NLPs with controllable characteristics. NLPs are relatively long (sub-ns) wave packets, which exhibit a fine inner structure of sub-ps pulses with randomly varying amplitude and duration. The properties of such kind of pulses include: 1) a very large optical bandwidth (usually of several tens of nm); 2) a double-scaled autocorrelation trace with a sub-ps peak riding a wide sub-ns pedestal; 3) low temporal coherence. Moreover, it was demonstrated experimentally that narrow peak in the autocorrelation trace of NLPs could be maintained even after the pulses propagated through a long dispersive medium. This unique property of noise-like pulses contrasts drastically with the propagation characteristics of transform-limited pulses of similar bandwidth. Light sources with such narrow autocorrelation trace and broadband spectrum which can propagate for a long distance should be very useful in such areas as optical metrology, e.g., optical coherent tomography or lidar, where short coherence lengths are essential and ultimately required. Also, it was found that amplified noise-like pulses could be successfully used for SC (supercontinuum) generation. 
In this talk, we describe our recent work on generation and amplification of medium- and high-energy noise-like pulses with Yb-doped fibers. We also demonstrate supercontinuum (SC) generation techniques where NLPs serve as the pump. Theoretical aspects as long as discussions about physical mechanisms which make NLPs distinguishable from regular mode-locked pulses are also included.  SC pumped by NLPs has been employed successfully in optical coherence tomography (OCT) systems. The advantages of such approach as well as the promising features of NLPs for other applications will be discussed.
Acknowledgments

Drs. Alexey Zaytsev, Yi-Jing You, Chih-Hsuan Lin are main contributors of this work. Some of the OCT experiments reported are conducted in Prof. Pin Xue's lab, Tsing Hua University, Beijing. This work was supported in part by grants of the Ministry of Science and Technology, Taiwan and by the National Tsing Hua University, through the Pursuit of Academic Top Universities, Ministry of Education,Taiwan. C. L. Pan is also supported by U.S. Air Force Office of Scientific Research FA2386-13-1-4086. 

Reference

[1]
A. K. Zaytsev, C. H. Lin, Y. J. You, F. H. Tsai, C. L. Wang and C. L. Pan, “Controllable noise-like operation regime in Yb:doped dispersion-mapped fiber ring laser,” Laser Phys. Lett., 10(4), art. 045104 (2013)

[2]
Alexey Zaytsev, Chih-Hsuan Lin, Yi-Jing You, Chia-Chun Chung, Chi-Luen Wang, and Ci-Ling Pan, “Supercontinuum generation by noise-like pulses transmitted through normally dispersive standard single-mode fibers,” Optics Express, 21(13), 16056-16062,  (2013). 

[3]
Yi-Jing You, Chengming Wang, Yi-Lun Lin, Alexey Zaytsev, Ping Xue and Ci-Ling Pan*, “Ultrahigh-resolution optical coherence tomography at 1.3 μm central wavelength by using a supercontinuum source pumped by noise-like pulses,” Laser Phys. Lett., Vol. 13, No. 2, art. 025101, February 2016.

[4]
Ci-Ling Pan, Alexey Zaytsev, Yi-Jing You and Chih-Hsuan Lin, “Fiber-laser-generated Noise-like Pulses and Their Applications,” Chapter 10, pp. 211-243,in FIBER LASER, ed. Mukul Paul, InTech, Rijeka, Croatia, 2016, ISBN: 978-953-51-4615-5.

[image: image1.wmf]Biography:  Ci-Ling Pan is a Tsing Hua Chair Professor of Physics and Photonics, National Tsing Hua University (NTHU), Hsinchu, Taiwan. He taught at National Chiao Tung University (NCTU) (1981-2009) and held visiting professorship at Osaka University (2004) and Chinese University of Hong Kong (CUHK) (2008), previously. Prof. Pan’s fields of study fall mainly in laser science and engineering as well as photonics. Recent research highlights include pioneering the field of liquid crystal laser and THz photonics, femtosecond-laser recrystallization and activation of Silicon, two-color phase controlled laser ablation of PMMA, Yb-fiber-based noise-like lasers and supercontinuum sources as  well  as  novel  THz  generators  and detectors. The latter were used in diverse applications such as diagnostics of technologically important materials for photovoltaics, assessing burn trauma and optical-network-compatible W-band (100 GHz or 0.1 THz) wireless communication Link at a data rate beyond 20 Gbit/s. Prof. Pan is a Fellow of APS, IEEE, OSA, PSROC and SPIE, an Academian of the Asia-Pacific Academy of Materials. He is a Traveling Lecturer of OSA (2008 to date), a Distinguished Lecturer of the IEEE Electron Device Society (2015 to date), a member of Commission C17 (Quantum Electronics) of IUPAP (2011-2014) and Commission D (Electronics and Photonics) of URSI (2013 to date). Prof. Pan has published more than 250 refereed journal papers to date. He also holds 20 Taiwan patents and 13 US patents.

�








