220.

Accession number:20113314232648

Title:Carrier dynamics in semiconductors studied with time-resolved terahertz spectroscopy
Authors:Ulbricht, Ronald (1); Hendry, Euan (2); Shan, Jie (3); Heinz, Tony F. (4); Bonn, Mischa
1)

Author affiliation:(1) Fundamental Research on Matter (FOM), Institute for Atomic and Molecular
Physics (AMOLF), Science Park 104, 1098 XG Amsterdam, Netherlands; (2) Exeter University,
School of Physics, Stocker Road, Exeter EX4 4QL, Devon, United Kingdom; (3) Case Western
Reserve University, Department of Physics, 10900 Euclid Avenue, Cleveland, OH 44106, United
States; (4) Columbia University, Departments of Physics and Electrical Engineering, New York,
NY 10027, United States

Corresponding author:Ulbricht, R.

Source title:Reviews of Modern Physics

Abbreviated source title:Rev. Mod. Phys.

Volume:83

Issue:2

Issue date:June 3, 2011

Publication year:2011

Pages:543-586

Language:English

ISSN:00346861

E-ISSN:15390756

Document type:Journal article (JA)

Publisher:American Physical Society, One Physics Ellipse, College Park, MD 20740-3844, United
States

Abstract: Time-resolved, pulsed terahertz spectroscopy has developed into a powerful tool to study
charge carrier dynamics in semiconductors and semiconductor structures over the past decades.
Covering the energy range from a few to about 100 meV, terahertz radiation is sensitive to the
response of charge quasiparticles, e.g., free carriers, polarons, and excitons. The distinct spectral
signatures of these different quasiparticles in the THz range allow their discrimination and
characterization using pulsed THz radiation. This frequency region is also well suited for the study
of phonon resonances and intraband transitions in low-dimensional systems. Moreover, using a
pump-probe scheme, it is possible to monitor the nonequilibrium time evolution of carriers and
low-energy excitations with sub-ps time resolution. Being an all-optical technique, terahertz
time-domain spectroscopy is contact-free and noninvasive and hence suited to probe the
conductivity of, particularly, nanostructured materials that are difficult or impossible to access
with other methods. The latest developments in the application of terahertz time-domain
spectroscopy to bulk and nanostructured semiconductors are reviewed.
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