
800 
Accession Number 
  12236547 
Author 
  Yu-Chieh Wen.  Jia-Hong Sun.  Tsung-Tsong Wu.  Dais C.  Griitzmacher D.  Chi-Kuang 
Sun. 
Author Unabbreviated 
  Dais Christian; Griitzmacher Detlev 
Author/Editor Affiliation 
  Dais C. Griitzmacher D. : Laboratory for Micro- and Nanotechnology, Paul Scherrer Institut, 
Villigen 5282, Switzerland 
  Jia-Hong Sun. Tsung-Tsong Wu. : Institute of Applied Mechanics, National Taiwan University, 
Taipei 10617, Taiwan 
  Yu-Chieh Wen. Chi-Kuang Sun. : Department of Electrical Engineering, National Taiwan 
University, Taipei 10617, Taiwan 
Title 
  Investigations of Phononic Bandgap in a 3D Quantum-Dot Crystal 
Source 
  Chinese Journal of Physics, vol.49, no.1, Feb. 2011, 77-83. Publisher: Physical Society of the 
Republic of China, Taiwan. 
Abstract 
  We theoretically study the phononic band-gap effect of an artificial nanocrystal composed of 
three-dimensionally (3D) ordered quantum dots. The calculated phonon dispersion indicates the 
existence of high-order longitudinal acoustic modes propagating along the growth direction due to 
the low aspect ratio of the unit cell. The observed phononic band gaps in the sub-THz frequency 
range result in high acoustic reflectivity of the nanocrystal at the band-gap frequencies. In addition 
to the phononic band gaps, the acoustic transmission spectrum reveals remarkable scattering loss 
at several specific frequencies, which could suggest the coupling between the longitudinal 
acoustic phonons and confined modes of isolated quantum dots. Our investigation provides a 
theoretical insight into the lattice dynamics of the quantum-dot crystal, complementary to the 
recent femtosecond ultrasonic experiment [Appl. Phys. Lett, 96, 123113 (2010)]. (12 References). 
 


