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Hybrid nanostructure engineering
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Au@TiO2 : light harvesting
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Au@TiO2 : janus vs core-shell
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Water splitting : size effect
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Reliability, large scale production, thickness control, transfer and Manipulation, Si-technology compatible

Chemical and thermal sensing, Photo-catalysis, Photo-transistors and Photo-detectors

Hybrid Plasmonic/TMD 

Jun Lou and Sina Najmaei @ RICE, Houston



  

MoS
2

Indirect to direct band gap transition
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Transition Metal Dichalcogenides



  

Plasmonics and 2D dichalcogenides
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MoS
2
 growth and transfer to gold nano-antennas

Light scattering from a single antenna
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Off-Plasmonic resonance excitation
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Plasmonic pumping of PL emission
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Plasmonic pumping of PL emission : polarisation effect
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Plasmonic induced Photothermal Effect
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Mechanisms of Plasmonic induced Photo-thermal effect
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E(r, ω) from GDM
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ΔT = Q/4πaeqη

Measured ΔT = 97°C Calculated  ΔT = 1°C 

Modeling the Plasmonic heating of the gold nano-antenna

ACS Nano 8, 12682 (2014)



  

Mechanisms of Plasmonic induced Photo-thermal effect
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Weak
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Au-MoS2 near-field interaction

GDM Simulations DDA Simulations 

638 nm

MoS
2

ACS Nano 8, 12682 (2014)
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  Marty et al. Optics Express 21, 2013

Plasphonics : when phonons meet plasmons
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Marty et al. Optics Express 21, 2013

Rabi splitting

Plasphonics : when phonons meet plasmons
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Plasphonics : when phonons meet plasmons

Marty et al. Optics Express 21, 2013

L=4 .5 µm

Z=20 nm

Z=0 nm

Z=0 nm

Z=0 nm

 λ/n
eff 

(m+1/2) = L ; m = 7
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