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Abstract; Colloidal semiconductor nanocrystals(NCs) in particular nanorods. further the het
erostructured nanocrystals have created tremendous interest to date due to their unique opti-
cal properties,such as efficient and tunable light emission via size control as well as the sim-
ple fabrication. CdSe/CdS dot-in—rods is one of the most typical specimen, whose absorptions
depend on the nanorod shell while the emitting wavelength is determined by the core size. In
this letter,acoustic vibrations(5-50 cm ') of CdSe quantum dots,CdSe/CdS core-shell quan-
tum dots with giant shell, CdS nanorods and CdSe/CdS dot-in—rods that consist of a CdSe

core and a rod-shaped CdS shell are studied by non-resonant Raman spectroscopy. The pho-
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non modes in the ULF region can be clearly assigned by their polarization behavior and

Lamb’s theory to extensional and breathing modes of the NCs. The electronic Raman scatter-

ing is observed in rods and dotin-rods in the meanwhile. Furthermore, in dotin-rods the

dominant RBM is red-shifted with respect to bare nanorods,which can be analyzed quantita-

tively in terms of local reduction of sound velocity. Finite element simulations using Comsol

software reveal the intricate distribution of strain induced by the acoustic vibrations.and par-

ticularly the localization of the RBM in the core region in core-shell architectures. The locali-

zation of the acoustic phonons in certain regions of the rod influences their resonant frequen-

cy»which together with their spatial overlap with the electron and hole wave functions can be

expected to affect coupling to band edge excitons,and therefore impact their light emitting

properties.

Key words: CdSe/CdS dot-in—rods; radial breathing mode; localization; finite element simula-

tions; modified Lamb’s law
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Fig. 3 The nonresonant Raman spectra of CdS nanorods and CdSe/CdS dot-in-rods with 5. 7 nm core excited by 785 nm and the
corresponding calculations of the deformation induced by the acoustic Raman phonons. (a), (b) represent the ultralow-
frequency Raman spectrum of CdS nanorods and the vibrations of acoustic phonons while(b)and(d)are those of CdSe/
CdS dot-in-rods. Deformation magnitude is shown for one maximum of the oscillation and is exaggerated for clarity;blue
color corresponds to zero and red to maximum deformation. The thin black lines sketch the outer shape of the NC at
rest. The calculated frequency of the modes is stated for each mode. (e) Unpolarized Raman spectra of dot-in-rods with
4.7 nm diameter and different core sizes. The vertical dashed line is a guide to the eye marking the center position of the
RBM peak at the upper panel. The dashed line presents the Raman background. (f) Experimental longitudinal sound ve-
locity c./s in the Zone A of the dotin-rods versus 7° (open circles). The inset illustrates the geometrical parameters and

highlights the Zone A with length Z by grey color
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