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Interaction of light with metals: Plasmons
(charge density waves)
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Surface plasmon modes in nanometals
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Surface Enhanced Raman Scattering

Electromagnetic Mechanism (EM) The Chemical Effect
Metal Adsorbate
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Jeanmarie & Van Duyne, J. Electroanal. Chem. 1977, 84, 1 _
Albrecht & Creighton, J. Am. Chem. Soc. 1977, 99, 5215 Otto et al., Surf. Sci. Lett., 1980, 92, A50
Moskovits, J. Chem. Phys. 1978, 69, 4159
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Numerical solutions for the 3D electromagnetic problem

V. Myroshnichenko et al., Chem. Soc. Rev. 2008, 37, 1792
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Colloidal synthesis of nano-Au

M. Faraday, "Experimental relations of gold
(and other metals) to light”,

Philos. Trans. Roy. Soc. London 1857, 147, 145-181. B. V. Eniisttin and J. Turkevich,
J. Am. Chem. Soc. 1963, 85, 3317

http://mrsec.wisc.edu/Edetc/nanolab/gold/



Growth of Au spheres and optical effects
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Aqueous seeded growth of gold nanorods
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Optical response of Au nanorods
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Probing the anisotropic response of Au rods
|

Au nanorods in PVA
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Seeded growth in N,N-dimethylformamide (DMF)
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Size tuning and optical effects

J. Nelayah et al., Nature Phys. 2007, 3, 348
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Chemlcal sharpening of Au nanorods
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Modellmg the optica response
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Au@PNIPAM core-shell particles

, NIPAM, BIS
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Au@PNIPAM: thermal sensitivity
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CONCLUSIONS

 Morphology control
— Understand crystallographic structure
— Rectivity of different faces
— Surface capping agents
— Anisotropic reactivity

e Optical response
— Fine tuning
— Anisotropy effects
— Electric field enhancement
— Modelling
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