
121 
Accession number:20123515375329 
Title:Investigation of coherent acoustic phonons in terahertz quantum cascade laser structures 
using femtosecond pump-probe spectroscopy 
Authors:Bruchhausen, Axel (1); Lloyd-Hughes, James (2); Hettich, Mike (1); Gebs, Raphael (1); 
Grossmann, Martin (1); Ristow, Oliver (1); Bartels, Albrecht (1); Fischer, Milan (3); Beck, Mattias 
(3); Scalari, Giacomo (3); Faist, J&#233;r&#244;me (3); Rudra, Alok (4); Gallo, Pascal (4); 
Kapon, Eli (4); Dekorsy, Thomas (1)  
Author affiliation:(1) Department of Physics, Center for Applied Photonics, University of 
Konstanz, D-78457, Germany; (2) Department of Physics, Clarendon Laboratory, University of 
Oxford, Parks Road, Oxford OX1 3PU, United Kingdom; (3) Institute of Quantum Electronics, 
ETH Zurich, CH-8093 Zurich, Switzerland; (4) Laboratory of Physics of Nanostructures, Ecole 
Polytechnique Federale de Lausanne (EPFL), Switzerland; (5) IB, CAB (CNEA), CONICET, 
Bariloche, Argentina  
Corresponding author:Bruchhausen, A.(Axel.Bruchhausen@uni-konstanz.de) 
Source title:Journal of Applied Physics 
Abbreviated source title:J Appl Phys 
Volume:112 
Issue:3 
Issue date:August 2012 
Publication year:2012 
Article number:033517 
Language:English 
ISSN:00218979 
CODEN:JAPIAU 
Document type:Journal article (JA) 
Publisher:American Institute of Physics, 2 Huntington Quadrangle, Suite N101, Melville, NY 
11747-4502, United States 
Abstract:The dynamics of acoustic vibrations in terahertz quantum cascade laser structures 
(THz-QCLs) is studied by means of femtosecond pump-probe spectroscopy. The phonon modes 
are characterized by the folding of the acoustic dispersion into an effective reduced Brillouin zone. 
An accurate identification of this dispersion allows the sample structure and periodicity to be 
determined with high precision on the order of 0.1%. By temperature tuning the energy of the 
electronic levels of the system and performing wavelength dependent measurements, we are able 
to study the impulsive resonant generation and detection of coherent acoustic phonon modes. 
These results are supported by simulations of the electronic system that well explain the 
experimental observations. The effects of interface (IF) roughness on coherent acoustic phonon 
spectra are clearly observed for equal nominal THz-QCL structures but with different interface 
qualities. &copy; 2012 American Institute of Physics. 
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