
Excitons, Raman 
spectroscopy



Frenkel Excitons

Excitons transport energy but not charge. Frenkel excitons are occur in 
organic solar cells, organic light emitting diodes, and photosynthesis. 

A Frenkel exciton is localized on an atom or molecule in a crystal.

The band gap of solid krypton is 11.7 eV. Lowest atomic transition in the solid 
is 10.17 eV. 



OLEDs
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Cathode is typically a low work function material Al, Ca - injects electrons

Anode is typically a high work function material ITO - injects holes 
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Organic solar cells

P3HT donor  
PCBM acceptor

Excitons in polymers: a monomer is in an excited states and this moves down 
the chain.  

https://www.uni-ulm.de/nawi/nawi-oc2/forschung/ag-organische-halbleiter-und-farbstoffe-fuer-die-photovoltaik.html?print=1



https://en.wikipedia.org/wiki/Perovskite_solar_cell

Perovskite solar cells

Efficiency ~ 22%

I, Br, Cl



Raman Spectroscopy
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Phonons, magnons, plasmons, polaritons, excitons
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C. V. Raman



Raman Spectroscopy
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Raman Spectroscopy
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Raman spectroscopy



Ferroelectricity



ABX3

Ferroelectricity

Perovskites

Spontaneous polarization
Analogous to ferromagnetism
Structural phase transition
Tc is transition temperature

Electric field inside the material,
is not conducting



Ferroelectric domains 

Increasing the electric field polarizes the material.



BaTiO3

cubic (contains i = > 
no spontaneous P)

Can be used to make 
nonvolatile memory


