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Nanoparticles as building blocks
Interaction between nanocrystals

Amplification or

suppression of PL
liquid PP

Linker

(polymer) plasmon
exciton

Quantum emitter @

ho. ~E. =ho. ...
@plasmo@ P exc emission
ha)laser ~ ha)p

YN
N
%, { (Ml
RLLLER ‘t‘f-)
S @ o




Incoherent exciton-plasmon interaction
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Enahncement factor
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Coherent Iinteractions.
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Fano effect in He
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Fano lineshapes 15
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Colloidal nanocrystals

Coulomb interaction

exciton plasmons
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Optical absorption

exciton plasmon
Coulomb interaction states
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Two paths for excitation of plasmon -
Interference effect (Fano effect)



Fano effect
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Light

exciton plasmons
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Strong de-coherence in the metal NP
(fast relaxation of plasmon)

Electromagnetic enhancement
due to the plasmon
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O-metal NP >> O-semiconducior NP

CdTe-Au complex
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In the regime of strong de-coherence:

Strong anti-resonances in
absorption and light scattering

Weak lines become visible as
anti-resonances

Multipoles are important



Nonlinear Fano effect
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Self-assembled quantum dots at low temperatures

— _ACS Experiments in Munich

I A dot with weak tunnel coupling to a continuum
INAS GaAs

Fano factor ‘qFano‘ >>1
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Narrow exciton resonances

Dot Capping
layer layer

2D continuum



Martin Kroner, Khaled Karrai, at al., experiments Nonlinear Fano effect

Dot Capping
layer layer
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Low power High power
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At low power, the natural broadening prohibits
observation of weak processes

At high power, we can observe weak coherent processes

The discrete resonance is saturated
Transitions to the continuum become more important
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Light
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Circular dichroism spectroscopy
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Chiral objects:
No mirror symmetry planes

AA = Acp - Arcp Example: Helix
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Chromophore excitons are ,le
delocalized in a helix structure IZIX /
— Ay

W. Moffitt, J. Phys. Chem. 25, 467 (1956).
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Purely plasmonic CD
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Conclusions

The exciton-plasmon interactions

Linear and nonlinear interference effects

Plasmon-induced CD
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