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Introduction – Excitons

Quasi-particle : condensed-matter analogue of hydrogen atom

An exciton is a bound state of an electron and an electron hole
which are attracted to each other by the electrostatic Coulomb force.
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Introduction - Rydberg atoms

http://en.wikipedia.org/wiki/Rydberg_atom

A Rydberg atom is an excited atom
with one or more electrons that have a
very high principal quantum number (n).

Rydberg atom typically has giant size (∝n2) 
and huge interaction effect – which provided 
insights into atomic & molecular physics

Hydrogen-like object
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1. Exciton binding energy:
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2. Linewidth : Γ𝑛 ∝

1

𝑛3

Ref. Toyozawa, Y., Prog. Theor. Phys. 20, 53-81 (1958)
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3. Oscillator strength : the area of each absorption peaks

∝
𝑛2 − 1

𝑛5
~
1

𝑛3



Exciton blockade effect



Conclusion

Giant Rydberg excitons having as large principal quantum 
number as n=25 were demonstrated in the copper oxide 
crystal

Energy and width of exciton absorption spectrum well 
followed the theoretical prediction, the oscillator strength 
seems to be saturated for high n’s – which is explained by 
exciton blockade effect.


