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Figure S1: The calculated scattering and absorption cross section 
spectra vs. wavelength for a 5 nm nano-gap width for different 
particle sizes.
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Figure S2: The calculated field enhancements associated with a 
5 nm nano-gap using a particle size of 60 nm (a) 118 nm (b) and 
200 nm (b) and a 100 nm extended silver film. The x-y field 
enhancements were taken from the centre of the nano-gap.



3

0 600 1200 1800
104

105

106

<
G
>

Raman shift (cm-1)

 118nm NA = 1
 118nm NA = 0.55
 60nm NA = 0.55
 200nm NA = 0.55

Figure S3: The calculated effective figure of merit  for a 5 nm nano-gap of different particle )(G
size 60 nm, 118 nm and 200 nm as a function of Raman shift. In each case the Raman shift is 
calculated relative to the nano-gap wavelength peak maximum. 
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Figure S4: DFT-calculated Raman spectrum under off resonant condition.

                             628 cm-1                                                                                         781 cm-1

Figure S5: Calculated atomic displacements for selected modes
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Table S1: dipole moment direction for the measured Raman modes in Figure 5. 

Measured 
Frequency (cm-1)

Calculated 
Frequency (cm-1)

Dipole moment in  
plane

Dipole moment in  plane

621 628

778 781

1193 1205

1237 1220
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1318 1336

1367 1382

1427 1427

1511 1514

1583 1550
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1652 1647


