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TECHNICAL ABSTRACT   
The (AlGaIn)(AsSb) semiconductor materials system has been shown to be ideally suited to realize optically 

pumped Semiconductor Disk Lasers (SDL), also known as Vertical External Cavity Surface Emitting Lasers 
(VECSELs), for the 2-3 µm wavelength range [1,2].  

For a 2 µm emitting single-chip SDL with a ternary GaInSb quantum well active region, employing a linear planar-
concave resonator geometry, a maximum continuous wave (cw) output power of 4.2 W at 20°C heatsink temperature (6 
W at 0°C) has been achieved. Standard fiber-coupled 980 nm diode lasers have been used for optical barrier pumping. 
Employing a W-shaped resonator with two optically pumped gain chips acting as planar folding mirrors, a maximum cw 
output power of 5.5 W has been achieved at a heatsink temperature of 20°C, increasing to 10.4 W when reducing the 
heatsink temperature to -10°C.  

The resonator versatility of a SDL also allows the insertion of additional optical elements into the optical cavity for 
wavelength selection and linewidth control. Employing a V-shaped folded cavity with the gain chip acting as the planar 
end mirror, single-mode operation has been achieved with a linewidth <100 kHz at 1 W optical output power without 
active stabilization of the laser cavity [3]. The linewidth could be further reduced to just 10 kHz when actively 
stabilizing the SDL cavity to a reference cavity using the “side-of-fringe” locking scheme [4]. Both linewidth data are 
for a lasing wavelength of 2.05 µm.  
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Fig. 1: Schematic of a dual-chip SDL with a W-cavity configuration (a) and output power-vs.-absorbed pump 
power characteristics in cw operation of a 2.0 µm dual-chip SDL, barrier pumped at 980 nm, for heatsink temperatures 
of 20°C, 10°C and -10°C (b).  

 
 

 

 

Fig. 2. Schematic of the folded-cavity single-mode SDL module (a); heterodyne beat-note measurement setup 
(inset) and measured beat-note frequency spectrum (black dots) at 1 W cw output power of the free-running narrow-
linewidth SDL module (b). From the Voigt fit (red line) a linewidth of the individual SDLs of 60 kHz is deduced.  
 


