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Scattering vs absorption









How small is still bulk?





Size-dependence of extinction of Al 
nanoparticles (calculations)

C. Bohren and D. Huffman, “Absorption and scattering of light by small particles”, Wiley, 1983
(later on referred to as “B&H”)



Size-dependence of absorption of Au 
nanoparticles







Polarization of particles is not just dipolar, but superposition of multipolar modes







Surface Plasmon-assisted  Spectroscopy

Surface enhanced IR

Surface enhanced raman

Largest enhancement factor

1014

Tsang, et.al., Phys. Rev. Lett., 1980, 45, 201. 

Technique

104

104Second harmonic generation 

Sum frequency generation 104

Baldelli, et.al., J. Chem.Phys., 2000, 113, 5432. 

Chen, et.al., Phys. Rev. Lett., 1981, 46, 145. 

SEIRA

SERS

SESHG

SESFG

Nie and Emery, Science, 1997, 275, 1102. 

Surface enhanced fluorescence
~100







• Recording medium: thin polymer film 
with Au nanorods
• Recording: utilize enhanced 
absorption due to plasmon resonance 
to selectively reshape nanorods (at 
which point the resonant wavelength 
shifts)
• Use wavelength and polarization 
multiplexing (3 + 2)
• Readout with 2-photon PL













Mode propagation













• Au bowtie “nanoantenna” arrays: get 
enhancement in 2-photon PL due to 
enhanced E-field due to plasmon 
coupling
• to see large effects, need the 
spacings of <50 nm
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