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1. introduction

Uantum cascade lasers (QCLs) have Beeome powerful, versatile and desirable Jight saurces, emitting in 2 wide
range from the mid-infrared to the lerahertz spectral region. Thercfore, such lasers are suitable for many applications
in science, medicine and industry. In spite of the developmunts during the last 20 years in this lively field Thene s
sl toom For [urther improvement in terms af materials, material combinations, and growth. In addition, varioe
cavity concepts have been developed, partly exploited, and might open braader applications and novel markels. Tiis
11k tends 10 caver both aspects. growth sad processing of QUCLs.

2, Matertal Growth

in the first part of the talk, symmetrie (THz) quantum cancade laser active regions are introduced and used 1o study
material and growih nelated effects on the deviee performance |15, Material relaied differences will be covphasized:
InGaAs-hased heterostructures provide the advaniage of a higher optical gain but require thinner barriers, which
Jead To 3 higher sensitivity 10 growth or matertal induced imperfections. While interface raughness scottering is
shown Lo be the dominanl mechanism in InCinAxiGaasSh based devices [31 GaAvAIGaAs QU1 are mainky
inMuenced by dopant diffusion during cpitaxial growth {2). This concept therefore delivers valuable feedback,
complimentary o X-ray diffeaction or ransmission eleciron microscepy, lo allow furtber optimization ol nchive
region design and epitaxial grawth [4].

3. Provessing

In the sceond part of the ik, as an example for advanced processing, Ring Cavity QULs will be introduced, Surluce
and subsirate cmining nings show hglhter slope-eficiencies, Jower thresholds and appros. 20 times nparrower
cmission beams compared o equivatent Fabry-Pirot devices. In addition, such rings can be arranged Lo arays
presenting an on-chig specirometer 15, ©]. Conventional Ring-QCLs show azimuthal polarization chareeteristics and
cxhibit an intensity minimum in the far Deki center Further processing. introducing phase shufts in the rings. allows
1o create Tar fields with central intersity maxima |7]. Using substrate emussion and on-chip meta- material fabricated
dirceily onto the substrate below the laser the divergence of the emission beam can be further decrcased and the
peak intensity can be increased 18]. In these rings the simulianeous comtrol ol the polanzation and the divergence of
the cmilted beam by advanced provessing is possible,
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