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ANTENNA-BASED INTERACTIONS
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LED photovoltaics spectroscopy

Nature 455, 887 (2008).




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

-> coupled system of 3 entities
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OPTICAL HALF-WAVE ANTENNA
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EFFECTIVE WAVELENGTH SCALING
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OPTICAL YAGI-UDA ANTENNA

ui ckTi meE and a
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are needed to see this picture.
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NANOSCALE CHEMICAL IMAGING
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NEAR-FIELD OPTICAL SPECTROSCOPY

AX > d (diffraction unlimited)

Ultramicroscopy71, 21 (1998).
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The History of Neafield Optics Rep. Prog. Op{2007).



BOTTOM-UP SYNTHESIS
OF OPTICAL ANTENNAS

21 .5 nm
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NEAR-FIELD RAMAN

SCATTERING
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3D CONFINEMENT OF SIGNAL

PRL90, 95503 (2003)
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LOCAL ENVIRONMENT
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v=2615cm’! 590 nm

Topography Raman scattering

PRL 90, 95503 (2003)
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LOCALIZATION OF DEFECTS

RBM (259cm1) IFM (835cm1)

(n,m) = (8’5) : d~ Ognm 10 um X 10 um Tint = Zloms / plXeI



STRUCTURAL DEFECTS

Topography: Confocal Raman: Near-field Raman:

500nm
_

Nano Lett6, 744 (2006)

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



SERPENTINE NANOTUBES

(E. Joselevich)




