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      Coherent mid-infrared (MIR) optical emitters are extremely useful for high-sensitive gas analysis. For such devices, 
the lead salt compounds are very well suited because of their favorable optically direct band structure and low non-
radiative Auger recombination rates [1]. In particular, their wide wavelength tunability makes IV-VI lasers attractive for 
spectroscopy application. Up to now, however, continuous-wave operation was limited to 135 K for VCSELs [2] and 
223 K for edge emitters [3]. In this work, we realized optically pumped microdisk lasers with PbTe/PbSrTe quantum 
well as active regions. Similar to our previews work [4,5] we varied the single PbTe quantum well thickness, and 
compared the result with microdisk lasers based on PbSe quantum wells. The maxium cw-mode laser operation 
temperature of PbTe/PbSrTe microdisk lasers are around 100K lower than the PbSe/PbSrSe microdisk  (see Fig . 1). 
 
      The laser structures are grown by molecular beam epitaxy onto (111) - orientated BaF2 substrates. The highest 
operation temperatures were reached for PbTe microdisks with a diameter of 15 µm, consisting of a 26 nm PbTe single 
QW active region cladded by 500 nm thick Pb0.95Sr0.05Te barrier and spacer layers. Measurements of the microdisk cw 
laser emission at 155 K shows a single narrow line at 4.3 µm with a spectral width of <4 nm limited by our spectrometer 
resolution (Fig. 1a). The emitted intensity of the laser line versus pump power exhibits a clear threshold of Pth = 16.5 
mW at 156 K (Fig. 1b). By changing the temperature, the quantum well gain spectrum shifts in wavelength due to the 
change in the band gap of the active region and thus, the microdisk laser emission switches to other resonator modes 
with a mode spacing of about 65 nm. Overall, cw lasing is observed over a  wavelength range from 4985 nm at 75 K to 
4306 nm at 156 K with a wavelength shift of 4.5 nm/K. By slightly changing the pump power (see Fig. 3) the single 
mode emission can be slightly tuned, but at a certain threshold  mode hopping to an adjacent microdisk modes occurs. 
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Fig. 1: Highest cw laser emission temperature of PbSe/PbSrSe (triangles) and PbTe/PbSeTe (squares) single quantum 
well microdisk lasers plotted as a function of the quantum well thickness. 

 
Fig. 2: Right hand side: CW-laser emission spectra of a PbTe/PbSrTe QW microdisk with 26 nm well thickness 
measured at 156K as a function of pump power. The insert shows the SEM image of the 15 µm microdisk structure. Left 
hand side: Output power in dependence of pump power. The linear fit indicates a threshold of Pth= 16.5 mW at 156K. 

 

 
Fig.3 CW microdisk laser emission spectra recorded at different pump power showing emission at different microdisk 
modes. 


