ICDS
2014

AUBTIN
LIETY S P 1Y

REGISTRATION
PROGRAM

TRAVEL

ABSTRACTS

COMMITTEES

SPONSORS & EXHIBITORS
FAQS

CONNECT

About ICPS

ICPS 2014 is the prem:er forum (o
reporling all the aspects of semicondutior
physics induding electronic and transport
properties.

LATEST NEWS

ICPS 2014 LAYOUT
The 1CPS 2014 conference will be held on the
4th Figar of the Austin Convention Center.

Click here to see the lavout of the 4ih Floor,

SATELLITE CONFERENCES

3-8 AUGUST 2014

DEFECTS IN SEMICONDUCTORS
Defiects in Semiconduciors: Power,
Efficiency, and Funttionality
Waltham, Massachusetts, USA

HME-21

21st International Conference on High
Magnetic Flelds in Sem:iconduttor Physics
Panama City Beach, Florida, USA

HPSP-16

16th International Conference on High
Pressure In Semiconductor Fhyslcs
Mexico City, Mexico

1CSNN

Interpational Conference on Superiattices,
Nanostructures and Nanodevices
Savannah, Georgia, USA

onsored by

1UPAP

ol 5

vV
rgonne

Forn Sponsor

.

Frearers "'I
BERKELEY LAB

Longharn Sponsor

E t—3
Longhorn Sponsor

)

Armadillo Sponsor

=

Smorerane Tresle

Armadillo Sponsor

Endorsed by

Presented by



Focused Emission Beams from Ring Quantum Cascade Lasers
R. Szedlak, C. Schwarzer, T. Zederbauer, H. Delz, A. M. Andrews, W. Schrenk, and G. Strasser

Institute for Solid State Electronics, Vienna University of Technology,
Floragasse 7, 1040 Vienna, Austria

Quantum cascade lasers (QCLs) have become powerful, versatile and desirable light sources,
emitting in a widc range from the mid-infrared to the terahertz spectral region. Therefore, such
lasers are suitable for many applications in science, medicine and industry, Compared to
conventional Fabry-Pérot devices, ring QCLs convince with an enhanced performance in terms of
output power and lasing threshold. Moreover, they exhibit much more focused emission beams
with a 20 times smaller full width at half maximum. We present an approach for further decreasing
the divergence of this emission beam. At the same time the light emission at greater angles of
radiation will be eliminated. Due to their second order distributed feedback grating, ring QCLs
show surface and substrate emission. Our approach uses the substrate emission and is based on an
on-chip metamaterial fabricated directly onto the substrate below the laser. The metamaterial layer
is a few micrometers thick and consists of several sub-wavelength holes. They form a refractive
index gradient, which behaves like a collimation lens. With this on-chip focusing element the
measured peak intensity in the center of the far field amounts to more than 600 percent of the initial
value, while the overall output power is not changing. In addition, the peak-to-average intensity
doubles with the metamaterial substrate. Qur focusing principle also works using pi-phase shift
ring QCLs in order to simultaneously control the polarization and divergence of the emitted beam.
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