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ANTENNA-BASED INTERACTIONS
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ANTENNA

A DEVICE TO CATCH ELECTROMAGNETIC WAVES

Before 1900: Aerial

First written usage: Manuel Rodriguez Garcia (French Patent, 1900)



OPTICAL ANTENNA

A DEVICE TO CONVERT OPTICAL RADIATION

INTO LOCALIZED ENERGY, AND VICE VERSA.



OPTICAL ANTENNAS IN NATURE

PHOTOSYNTHESIS: COLLECTIVE RESPONSE OF CHLOROPHYLL MOLECULES



PROBLEM STATEMENT

(molecule, ion, quantum dot, ..)

receiver/transmitter

antenna

radiation

-> coupled system of 3 entities



OPTICAL HALF-WAVE ANTENNA
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EFFECTIVE WAVELENGTH SCALING

PRL98, 266802 (2007)800
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OPTICAL YAGI-UDA ANTENNA

QuickTimeÊ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.

T. Taminiau et al., Opt. Exp.16, 16858 (2008)



NANOSCALE CHEMICAL IMAGING
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EXAMPLES

ASA Tablet: Toothpaste:

Source: WITec



NEAR-FIELD OPTICAL SPECTROSCOPY

Ultramicroscopy71, 21 (1998).



The History of Near-field Optics, Rep. Prog. Opt.(2007).



BOTTOM-UP SYNTHESIS

OF OPTICAL ANTENNAS

P. Bharadwaj



PRL 90, 95503 (2003)
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NEAR-FIELD  RAMAN  

SCATTERING

N. AndersonA. Hartschuh G. Cancado



3D CONFINEMENT OF SIGNAL
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LOCAL ENVIRONMENT

PRL  90, 95503 (2003)

Topography Raman scattering
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RBM (259cm-1)

(n,m) = (8,5) : dt ~ 0.9nm
Tint = 210ms / pixel1.0 um x 1.0 um

D IFM (835cm-1)

LOCALIZATION  OF  DEFECTS

JACS 127, 2533 (2005)



STRUCTURAL  DEFECTS

Topography: Confocal  Raman:

Structural Variations (defects, branching, .. ) hidden in confocal imaging !

Near-field Raman:

Nano Lett. 6, 744 (2006)



SERPENTINE NANOTUBES
(E. Joselevich)


