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Design and Fabrication of 5 KW Fiber Laser Using Array Beam Combining

Hossein Fathi, Ebrahim Aghayari, Ali Hamedani Gholshan, Seyed Naser Tabatabaei Jafari, Kamran Hejaz, Majid
Lafouti, Vahid Vatani, Mohammad Sadegh Zabihi, Seyed Hassan Nabavi.

Iranian National Center for Laser Science and Technology (INLC), Tehran, Iran.

Abstract- Design and fabrication of a 5 kW fiber laser is reported. Manufacturing this laser is accomplished by means of lens
array combining technique of five all-fiber lasers with power more than 1 kW, at 1080 nm wavelength. Right angle prisms are
used for laser beam combination. Five output beam of lasers are coupled into a fiber with 200pum core diameter and NA=0.22.
This made possible by design and fabrication of a module containing 5-degrees of freedom positioners to hold prisms and
alignment of laser beams. The final output beam quality factor M? is measured 19.2 and 26.4 along the x- and y-axis respectively
and the combining power efficiency is about 97%.

Keywords: Fiber Laser, Array Beam Combining.
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