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We present an investigation of tapered QCLs with taper angles between 0° and 3°. Tapered 

cavities benefit from bigger active zone volume, preserving the beam quality of the 

fundamental transverse mode [1]. The QCL was based on the InAs/AlSb material system 

emitting around 14-15 μm [2], where BTEX compounds exhibit strong absorption, making 

such laser source interesting for sensing applications. The active zone is composed of an 

InAs/AlSb superlattice sandwiched between undoped InAs spacers and highly-doped InAs 

cladding layers. The wafer grown by MBE on an InAs substrate was processed into deep 

mesa ridge lasers using optical photolithography and wet chemical etching. E-beam 

lithography and dry etching were employed to pattern Bragg gratings on top of the ridge 

waveguide, for single longitudinal mode operation. A gold layer was deposited to provide 

electrical contact.  

In Fig. 1(a) a scanning-electron microscope image of the tapered devices is shown. The 

devices were tested and compared in terms of electrical and optical properties, and in terms 

of spectral purity. Single-longitudinal mode operation was obtained, with a side-mode 

suppression ratio (SMSR) greater than 15 dB. In Fig. 1(b), emission spectra of a straight 

QCL, measured at different temperatures in CW operation, are portrayed. In Fig. 1(c) 

voltage-light-current characteristics of the tapered devices are shown. Tapers with wider 

angles provide a greater power output. The different improvement of the slope efficiency is 

observed, which can be justified by the higher collection efficiency of the system towards 

higher taper angle devices. The larger front facet of tapered lasers reduces the divergence 

angle along the slow axis, allowing to collect more light. The far-field intensity profiles were 

measured in order to determine the beam divergence and estimate the devices brightness. 

 

 

Figure 1. (a) Electron microscope image of the DFB - tapered QCLs. (b) Representative straight single 

mode DFB CW-spectra, with a SMSR greater than 15 dB. (c) Voltage-Light-Current curves for 

tapered devices, from 0° to 3° taper angles. 
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