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“NANO ANTENNA”
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SQUEEZING OUT 3D MOLECULAR INFORMATION



USING NANO-ANTENNAE AS CHIRALITY PROBES
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CD EXPERIMENTS



A TAXONOMY OF CHIROPTICAL SYSTEMS

Baumberg et al. Adv. Mater. 2013 



NEW PHYSICS IN A CHIRAL PLASMONIC DIMER
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RDF PROJECT OVERVIEW

CHIRAL NANO STRUCTURES & MOLECULESEXPERIMENTS 

➤ Circular dichroism  
individual aggregates 

➤ Raman and fluorescence  
enhanced signals 

THEORY 

➤ Optimisation  
geometry, super-chiral fields 

➤ T-matrix framework  
fast, accurate, insightful

20 nm

COUPLED DIPOLE & MULTIPOLE THEORY

self-reaction



COUPLED DIPOLE APPROXIMATION
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DIFFRACTIVE ARRAYS OF NANORODS
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OPTIMISING OPTICAL ACTIVITY
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Dark-Field Spectroscopy
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DREAM 1: PROBING INDIVIDUAL CHIRAL CLUSTERS?
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DREAM 2: SUPERCHIRAL FIELDS?



CONCLUSIONS

‣ Rich new physics to explore with chiral plasmonics 

‣ Enhanced chiroptical spectroscopies – the new SERS? 

‣ Experiments & theory – get in touch!

THANKS 

‣ Luis Liz-Marzán’s group (Spain), Bill Barnes’ group (UK) 

‣ Eric Le Ru’s group (VUW)



SUPPLEMENTARY INFO



LATTICE SUMS IN ELECTROMAGNETISM…

λ a

a3
G

−500

0

500

1000

0.5 2 2 1 1.5

Re(G)
Im(G)

F. J. García de Abajo 
Rev. Mod. Phys. 79, 1267 (2007)



MATRIX LAYOUT
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RADIATIVE CORRECTION & SELF-REACTION



(RELATED TOPIC) DISCRETE DIPOLE APPROXIMATION
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PROJECT WEST FORD  
(1961–1963)

• 500 000 000 copper needles  

• Nature 192 (1961); Science 134, (1961) 
Adv. Space Res. 35, (2005) … 

• Ignited some debate (astronomers…) 
 
“At various times, apprehension has been 
expressed concerning several possible 
deleterious effects which might result from 
such a dipole belt”


