Abstract Submitted
for the MAR15 Meeting of
The American Physical Society

Plasmon-induced Hot Carriers in Metallic Nanoparticles! JUN
LIU, ALEJANDRO MANJAVACAS, VIKRAM KULKARNI, PETER NORDLAN-
DER, Rice Univ, LANP TEAM — Plasmon-induced hot carrier formation is attract-
ing an increasing research interest due to its potential for applications in photocatal-
ysis, photodetection and solar energy harvesting. Here [1] we develop a theoretical
model for the plasmon-induced hot carrier process and apply it to spherical silver
nanoparticles and nanoshells. We show that the inclusion of many-body interactions
has only a minor influence on the results. Using the model we calculate the rate of
hot carrier generation, finding that it closely follows the spectral profile of the plas-
mon. Our analysis reveals that particle size and hot carrier lifetime play a central
role in determining both the production rate and the energy distribution of the hot
carriers. We characterize the efficiency of the hot carrier generation process by intro-
ducing a figure of merit that measures the number of high energy carriers generated
per plasmon. Furthermore, we analyze the spatial distribution and directionality of
these excitations. [1] A. Manjavacas, J. G. Liu, V. Kulkarni, P. Nordlander ACS
Nano (2014)

LA. M. acknowledges financial support from the Welch foundation through the J.
Evans Attwell-Welch Postdoctoral Fellowship Program of the Smalley Institute of
Rice University (Grant No. L-C-004).

Jun Liu
Rice Univ

Date submitted: 14 Nov 2014 Electronic form version 1.4



