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FSP-made Plasmonic Nanoaggregates 

Plasmonic Heating Hot Electron Harvesting

𝜁𝑚 =
𝜌

𝑅𝑁 𝐷𝑓−1 /𝐷𝑓

C. Moularas, Y. Georgiou, K. Adamska, Y. Deligiannakis, Journal of Physical Chemistry C 2019 C. Moularas, C. Dimitriou, Y. Georgiou, Y. Deligiannakis, Applied Catalysis B: Environmental 2022
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Ag / TiO2 Plasmon-driven Interfacial Distortion

Magneli Formation

Bond Distortion

LSPR Damping

Electron transfer channels

Visible-light Absorption
K. Fujiwara, Y. Deligiannakis, C. G. Skoutelis, S. E. Pratsinis, 
Applied Catalysis B: Environmental 2014.
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Photo-induced Carrier Dynamics
Hot Electron Transfer from Ag to TiO2

& Trapping at Magneli sites
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Conclusions

ΦSB~0.8 eV

• Controlled Hot-spot-driven formation of Magneli nanoislands
• Successful hot-electron injection under visible light (455nm)

Magneli
Interface
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Hot-electron transfer/trapping
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Plasmon Decay
Dephasing
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Hot Carrier Dynamics
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Hot Carrier Relaxation Heat Dissipation

Hartland, G. V. Optical Studies of Dynamics in Noble Metal Nanostructures. Chem Rev 2011
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𝝈𝒂𝒃𝒔= 𝝈𝒆𝒙𝒕 − 𝝈𝒔𝒄𝒂

L Multipolar 
Excitations

1 Dipole

2 Quadrupole

3,… Higher Modes

𝜓𝑛 𝑥 = 𝜒𝑗𝑛(𝑥)

𝜉𝑛 𝑥 = 𝜒ℎ𝑛
(1)
(𝑥) 𝑚 = ൗ𝑛 𝑛𝑚

χ=k𝑅

𝝈𝒔𝒄𝒂 =
𝟐𝝅

𝒌 𝟐


𝐋=𝟏

∞

𝟐𝐋 + 𝟏 𝒂𝒏
𝟐 + 𝒃𝒏

𝟐

𝑎𝑛=
𝜓𝑛
′ 𝑚𝑥 𝜓𝑛 𝑥 − 𝑚𝜓𝑛 𝑚𝑥 𝜓𝑛

′ 𝑥

)𝜓𝑛
′ 𝑚𝑥 𝜉𝑛(𝑥 − 𝑚𝜓𝑛 𝑚𝑥 𝜉𝑛

′ 𝑥

𝑏𝑛=
𝑚𝜓𝑛

′ 𝑚𝑥 𝜓𝑛 𝑥 − 𝜓𝑛 𝑚𝑥 𝜓𝑛
′ 𝑥

)𝑚𝜓𝑛
′ 𝑚𝑥 𝜉𝑛(𝑥 − 𝜓𝑛 𝑚𝑥 𝜉𝑛

′ 𝑥

Mie Theory

Tunneling
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