
161. 
Accession number:20113614296656 
Title:Adsorbate-localized versus substrate-mediated excitation mechanisms for generation of 
coherent Cs-Cu stretching vibration at Cu(111) 
Authors:Watanabe, Kazuya (1); Matsumoto, Yoshiyasu (1); Yasuike, Tomokazu (2); Nobusada, 
Katsuyuki (2) 
Author affiliation:(1) Department of Chemistry, Graduate School of Science, Kyoto University, 
Kyoto 606-8502, Japan; (2) Institute for Molecular Science, Graduate University for Advanced 
Studies (SOKENDAI), Myodaiji, Okazaki, Aichi 444-8585, Japan; (3) PRESTO, JST, 4-1-8 
Honcho Kawaguchi, Saitama, Japan 
Corresponding author:Matsumoto, Y.(matsumoto@kuchem.kyoto-u.ac.jp) 
Source title:Journal of Physical Chemistry A 
Abbreviated source title:J Phys Chem A 
Volume:115 
Issue:34 
Issue date:September 1, 2011 
Publication year:2011 
Pages:9528-9535 
Language:English 
ISSN:10895639 
E-ISSN:15205215 
CODEN:JPCAFH 
Document type:Journal article (JA) 
Publisher:American Chemical Society, 2540 Olentangy River Road, P.O. Box 3337, Columbus, 
OH 43210-3337, United States 
Abstract: Coherent Cs–Cu stretching vibration at a Cu(111) surface covered with a full monolayer 
of Cs is observed by using time-resolved second harmonic generation spectroscopy, and its 
generation mechanisms and dynamics are simulated theoretically. While the irradiation with 
ultrafast pulses at both 400 and 800 nm generate the coherent Cs–Cu stretching vibration at a 
frequency of 1.8 THz (60 cm–1), they lead to two distinctively different features: the initial phase 
and the pump fluence dependence of the initial amplitude of coherent oscillation. At 400 nm 
excitation, the coherent oscillation is nearly cosine-like with respect to the pump pulse and the 
initial amplitude increases linearly with pump fluence. In contrast, at 800 nm excitation, the 
coherent oscillation is sine-like and the amplitude is saturated at high fluence. These features are 
successfully simulated by assuming that the coherent vibration is generated by two different 
electronic transitions: substrate d-band excitation at 400 nm and the quasi-resonant excitation 
between adsorbate-localized bands at 800 nm, i.e., possibly from an alkali-induced quantum well 
state to an unoccupied state originating in Cs 5d bands or the third image potential state. 
 
 


