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Abstract 

We demonstrate that appropriately designed doped multi-mode fibers provide robust single mode 

output when used within a fiber laser cavity. Using a novel large mode area fiber we demonstrate 

record single mode (M2 <1.2) pulse energies of> 0.5mJ from a Q-switched fiber laser and even 

higher pulse energies (as high as 0.85mJ) with slightly compromised spatial mode quality (M2 

<2.0). The approach offers significant scope for extending the range of single mode output powers 

and energies achievable from fiber laser/amplifier systems. 

Q-switched fiber lasers offer a simple and robust means for the generation of high energy, 

nanosecond pulses at eye-safe wavelengths around 1550nm suitable for a number of indus

trial, sensing and nonlinear optics applications [1-4]. For many of these single transverse 

mode (SM) operation is a critical requirement. Q-switched fiber lasers based on conventional 

single-mode erbium doped fiber are limited to ""lOµJ pulse energies due to rapid energy loss 

in the form of amplified spontaneous emission (ASE). This energy loss is a direct result 

of the high gain efficiencies of such fibers which have been optimized as amplifiers for the 

communications industry [5]. This implies a tightly confined optical mode, which limits the 
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