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Electronic properties at the nanoscale

� If the charge carriers are confined, the BANDS of t he solid converge to 
Atom-like Energy States
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� Bulk semiconductor
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� Nanocrystal semiconductor
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� The optical properties of NPs are size-dependent



Emanuela Rossitto � emanuela.rossitto@cea.fr ColloNa group � LTM-CNRS 4

Applications

Li C-P. et al Small 2, 359  (2006)

Biological Labels

Light Emitting Diodes

Mueller A.H., Klimov V.I., Nano Lett. 5 , 1039 (2005) 

C.Ingrosso et al, Adv. Funct. Mater. 17, 2009 (2007)
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W.U.Huynh, J.J.Dittmer, A.P.Alivisatos, Science 295, 2425 (2002)
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State of the art : nanoelectronic devices based on semiconductor 
nanoparticles

Klein et al., NATURE, 389, 699-701, 1997

CdSe Quantum dots � = 5.5 nm

� Surface Functionalization

� Observation of Coulomb blockade à 4.2K

M. Drndic et al. (NanoLetters, 2006, 6, 11, 2585)

CdSe Nanorods 3.4 nmx 38 nm

� Electric-field driven assembly

0.1-1.1µm

� Observation of a preferential orientation under
electric field



Emanuela Rossitto � emanuela.rossitto@cea.fr ColloNa group � LTM-CNRS 6

Objectives

� Synthesis and characterization of size- and shape-controlled monodisperse nanocrystals

� Developing nanofabrication skills

� Assembly of the NCs on predefined substrates
� Performing transport meausurements
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� Critical parameters for the NC shape determination:
� the Surface Energy Effect
� the role of surface selective capping molecules
� the choice of the NC growth regime

T = 360°C
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Morphology and optical properties of CdSe nanorods

9x15nm9x15nm nanoricesnanorices

8x80nm8x80nm nanorodsnanorods

3x20nm3x20nm nanorodsnanorods

UV-vis Absorption Photoluminescence
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Fabrication of micro/nano electrodes

1µm1µm

Two types of architectures under study:

� Interdigitated electrodes
Gap: 2µm

� Tip-like electrodes
Gap: 1µm-0.9µm

� Angular electrodes
Gap: 350 nm

� Angular electrodes
Gap: 320 nm
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Conclusions

� Synthesis of CdSe nanorods and CdSe@CdS nanorods

� Assembly between interdigitated electrodes by a syner gic action of electric field and 
UV-excitation

� Spectroscopic studies post-assembly

� Dynamics of nanorods by Photoluminescence Spectrosco py

� Polarization Spectroscopy

Perspectives
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