
282 
Accession number:20115114619330 
Title:Size-dependent electron transfer from PbSe quantum dots to SnO2 monitored by picosecond 
terahertz spectroscopy 
Authors:Cánovas, Enrique (1); Moll, Puck (1); Jensen, Sren A. (1); Gao, Yunan (2); Houtepen, 
Arjan J. (2); Siebbeles, Laurens D. A. (2); Kinge, Sachin (4); Bonn, M. (1)  
Author affiliation:(1) FOM Institute for Atomic and Molecular Physics, Science Park 104, 1098 
XG Amsterdam, Netherlands; (2) Chemical Engineering, Delft University of Technology, 
Julianalaan 136, 2628 BL Delft, Netherlands; (3) Kavli Institute of Nanoscience, Delft University 
of Technology, Lorentzweg 1, 2628 CJ Delft, Netherlands; (4) Materials Research and 
Development, Toyota Europe, Hoge Wei 33, B-1930. Zaventem, Belgium; (5) Max Planck 
Institute for Polymer Research, Ackermannweg 10, 55128 Mainz, Germany  
Corresponding author:Cánovas, E.(canovas@amolf.nl) 
Source title:Nano Letters 
Abbreviated source title:Nano Lett. 
Volume:11 
Issue:12 
Issue date:December 14, 2011 
Publication year:2011 
Pages:5234-5239 
Language:English 
ISSN:15306984 
E-ISSN:15306992 
Document type:Journal article (JA) 
Publisher:American Chemical Society, 2540 Olentangy River Road, P.O. Box 3337, Columbus, 
OH 43210-3337, United States 
Abstract:We report the direct and unambiguous determination of electron transfer rates and 
efficiencies from PbSe quantum dots (QDs) to mesoporous SnO 2 films. We monitor the 
time-dependent electron density within the oxide with picosecond time resolution using Terahertz 
spectroscopy, following optical excitation of the QDs using a femtosecond laser pulse. QD-oxide 
electron transfer occurs with efficiencies of ∼2% in our samples under 800 nm pumping with a 
marked dependence on QD size, ranging from ∼100 ps injection times for the smallest, ∼2 nm 
diameter QDs, to ∼1 ns time scale for ∼7 nm QDs. The size-dependent electron transfer rates are 
modeled within the framework of Marcus theory and the implications of the results for device 
design are discussed. 
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