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Field Enhancement from Quantum Mechanical Calculations

Single Molecule Mapping
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Field Enhancement from Quantum Mechanical Calculations

Field enhancement from quantum mechanics calculation

Density change and Induced electric field Im(dn)
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Figure : Density distribution of a Nagg dimer
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Field Enhancement for a Nazgg dimers

TDDFT calculations with atomic-scale resolution:

Atomic-scale lightning rod effect for Nasg'.
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T M. Barbry et al, NanoLetters, 15, 5 (2015).
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Field Enhancement for a Nazgg dimers

TDDFT calculations with atomic-scale resolution:

Atomic-scale lightning rod effect for Nasg'.
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Field Enhancement for a Nazgg dimers

Far field and near field for Nasgg
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Far field and near field for Nasgg
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Field Enhancement for a Nazgg dimers

Far field and near field for Nasgg
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Field Enhancement for a Nazgg dimers

Far field and near field for Nazgg
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Field Enhancement for a Nazgg dimers

Far field and near field for Nasgp'
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Field Enhancement for a Nazgg dimers

Far field and near field compared to Jellium for Nasgg
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Field Enhancement for a Nazgg dimers

The near field dependence of the Nasgg with the clusters

separation
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Field Enhancement for a Nazgg dimers

The near field dependence of the Nasgg with the clusters

separation
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Field Enhancement for a Nazgg dimers

The near field dependence of the Nasgg with the clusters

separation
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Field Enhancement for a Nazgg dimers

The near field dependence of the Nasgg with the clusters

separation
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Field Enhancement for a Nazgg dimers

The near field dependence of the Nasgg with the clusters

separation
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Optical response of metallic nanojuctions driven by single atom motion

Clusters relaxation: jump to contact’
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¢ F. Marchesin et al. ACS Photonics (2016)
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Optical response of metallic nanojuctions driven by single atom motion

Clusters relaxation: jump to contact’
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Optical response of metallic nanojuctions driven by single atom motion

Clusters relaxation
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Optical response of metallic nanojuctions driven by single atom motion

Clusters relaxation: cross section
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Conclusion of our work

Conclusion

Ab initio TDDFT calculations of realistic models for a plasmonic nanogap:

« Our model provides quantum mechanic atomic-scale resolution of the electric
field enhancement in contrast to classic, jellium?and quantum corrected®models.

« Thanks to this resolution we demonstrate a large dependence of the electric
field enhancement on the geometrical details of the nanogap.

Next Ideas:

« Introducing a molecule inside the dimer and perform Raman calculations.

« Performing EELS calculations based on the same model.

1Tagtm, R.W. et al. ACS Nano 5, 3878-3887 (2011).
2Quijada, M. et al. Phys. Rev. A 75, 042902 (2007).
3E5(eban R. et al. Nature comm. 3, 825 (2012)

4F. Marchesin et al. ACS Photonics (2016)
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Conclusion of our work

questions frame: TDDFT

Time-dependent Kohn-Sham equations

1 .0
I:_EVQ + veff(r,t)i| L;Di(r7 t) = Ia@i(ry t)7
with the effective time-dependent potential,

n(r’,

Val(r,t) = Vea(r )+ / tl)‘dr'—&-ch(r,t)
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Fast Fourier Transform

r

End(r,w) = —FT7! (FT [ﬁ] FT[(Sn(r,w)])
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Conclusion of our

questions frame: Cross section and polarizability in lin-

ear response TDDFT

Cross section o
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Conclusion of our work

questions frame: Interpenetration of the clusters
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Conclusion of our work
questions frame: Comparison to classical model
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