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Dysprosium-doped silica fiber as saturable absorber for a mid-IR Q-switched all-fiber laser

The silica-based fibers for this project were manufactured at Institut de Physique de Nice. The fibers (cladding diam. = 220 µm, core diam. = 15 µm and NA = 0.12) were drawn from a preform manufactured by Modified Chemical Vapor Deposition (MCVD) and the recently home-developed "gradual solution doping method" [3].

Dy 3+ -doped fiber

Pulsed fiber lasers emitting in the mid-infrared are particularly interesting for biomedical applications, remote sensing and material processing due to the strong absorption of water at 2.94 µm and polymers around 3.4 µm, and strong fundamental ro-vibrational resonances of atmospheric pollutants such as methane and carbon dioxide [2].

However, as of now, most of the pulsed fiber lasers operating at those wavelengths fail to meet the robustness, reliability and efficiency required for field applications due to the lack of fiberized components.

Context Experimental results

We demonstrate a new fiber-based saturable absorber using a dysprosium-doped silica fiber for robust mid-IR Q-switched all-fiber lasers [1].

Highlight

• Characterize the saturable absorption and recovery time of the Dy 3+ -doped silica fiber

• Study the effect of lowering even more the LR-FBG's reflectivity.

• Find a way to shorten even more the recovery time of the saturable absorber (estimated to be around 400ns from simulations)
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The laser cavity is bounded by 2 fiber Bragg gratings (FBG) written through the coating of the fiber. All different fibers are spliced together to achieve this all-fiber design.

Q-switched all-fiber laser setup 
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 1 Fig.1 Dy 3+ -doped silica fiber dopants' concentration
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 5 Fig.5 Laser emission spectrum compared to the FBGs' transmission spectra