240

Accession number:20114914583125

Title:Probing structure and phase-transitions in molecular crystals by terahertz time-domain
spectroscopy

Authors:Franz, Morten (1); Fischer, Bernd M. (4); Walther, Markus (1)

Author affiliation:(1) Department of Molecular and Optical Physics, University of Freiburg,
Stefan-Meier-Strasse 19, 79104 Freiburg, Germany; (2) Freiburg Materials Research Center
(FMF), University of Freiburg, Stefan-Meier-Strasse 21, 79104 Freiburg, Germany; (3)
Kiepenheuer Institute for Solar Physics, University of Freiburg, Schoneckstr.6, 79104 Freiburg,
Germany; (4) French-German Research Institute of Saint Louis, 5 rue du Général Cassagnou,
68301 Saint Louis Cedex, France

Corresponding author:Walther, M.(walther@physik.uni-freiburg.de)

Source title:Journal of Molecular Structure

Abbreviated source title:J. Mol. Struct.

\Volume:1006

Issue:1-3

Issue date:December 14, 2011

Publication year:2011

Pages:34-40

Language:English

ISSN:00222860

CODEN:JMOSB4

Document type:Journal article (JA)

Publisher:Elsevier, P.O. Box 211, Amsterdam, 1000 AE, Netherlands

Abstract:Since the introduction of ultra-fast laser techniques for the generation and detection of
broadband terahertz pulses, terahertz time-domain spectroscopy has become a versatile tool for
vibrational spectroscopy of molecular systems in the far-infrared. Due to their highly collective
and delocalized character vibrational modes in this part of the spectrum are highly sensitive to
molecular structure and arrangement within a molecular crystal. Here we utilize this sensitivity to
differentiate between the enantiopure amino acid I-cysteine and its racemic crystalline dl-form.
Using terahertz time-domain spectroscopy we are able to observe temperature induced solid-state
phase transitions in polycrystalline dl-cysteine, as well as in polycrystalline benzoic acid. The
dynamics of the transitions is studied by tracing the temperature dependency of spectral features
that are assigned to certain conformational phases.
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