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The research on the Q-switched photonic crystal fiber

laser

Abstract: The discovery of photonic crystal indicates a ratioh of transmission and control of
photonic and electromagnetic wave. Photonic cryfiitelr( PCF) which is made by the principle of
photonic crystal experience a rapid developmemegearch field due to its special advantage. On the
basis of PCF and Q-switched technology, the Q-fwidcphotonic crystal fiber laser has advantages of
large mode, high heat-resistant ability comparirith weneral fiber laser. The output of Q-switched
photonic crystal fiber laser obtain pulse lasethwitgh power, high energy and good quality beam.
Besides, Q-switched photonic crystal fiber lases laacompacting configuration and competitive
advantage to other pulse fiber laser.

In this thesis, there are two parts for the regeafd@-switched photonic crystal fiber laser. le th
first part, some conceptions, theory basis and ateristics of the related technologies will be
described, and the author will also describe theeld@ment and research production of these
technologies, which conclude photonic crystal, phat crystal fiber, photonic crystal fiber laserdan
Q-switched photonic crystal fiber laser. The secpad is about the experiment content. At first, a
Q-switched photonic crystal fiber laser was demmast, using a 1.95 m-long large mode area
ytterbium-doped double clad photonic crystal fieead a AOM. Average power of 2.5 W, the 320 W
peak power, pulse duration and energy of 120 ns38ciiuJ have been obtained with single-transverse



mode beam quality. Then, the experience data aedgrhenon will be analyzed with the discussion of
the phenomenon of multi-pulses in a period emengéalw repetition rates and short modulation width
of Q switch. Secondly, the experiment will be optied with the Q-switched PCFL configuration and
the selection of fiber by using a 1 m rod-type pidt crystal fiber. Then, the experience obtain a
maximum average power of 14.5 W, the minimum pdigeation of 20 ns and single pulse energy of
0.78 mJ for the Q-switched lasewith the 20 kW peak power. Finally, the thesis gmat the pulse
duration, energy, power spectrum characteristic.
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