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Abstract:
High power fiber lasers are used in laser material processing such 

as laser welding, cutting, drilling etc. for wide range of applications. 
Diode lasers are very cost effective and efficient pump sources for fiber 
lasers. They consist of arrays of diode lasers which generate hundreds 
of watts of power, that is are coupled into the fibers using alignment 
optics, all of which are assembled in a compact package. GaAs based 
broad area lasers at 980nm are used as the pumps. The key requirements 
for laser material processing applications are high power and low Beam 
parameter product (BPP). A typical broad area laser (BAL) has length 
of at least 5mm and width of 100um, generating 14W power at 15A and 
BPP of 3.77. Due to the large stripe width, the laser is multimode and 
the FF profile has numerous peaks. In our current study, we designed, 
processed and tested an array of narrow stripe lasers with varying 
gaps, whose total output aperture is equal to width of BAL, to obtain 
lower BPP, while still maintaining the power. The narrow stripe lasers 
are 4um wide at the rear facet and the width is adiabatically increased 
up to 20um at the front facet to maintain single mode operation and a 
Gaussian FF profile. The narrow stripe laser array of same dimensions as 
BAL generates 11W power at 15A and BPP of 3.0. We are able to match 
the power of our BAL to narrow stripe laser array with more number of 
emitters. Due to the Gaussian FF profile, the power in NA and coupling 
efficiency into the fiber is expected to be better than the BAL. Another 
advantage of the narrow stripe laser array is the device is functional even 
after one or more lasers in the array die or have low power. 
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