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o Strong Coupling : Formation of hybrid (collective) quantum states.
o Determined by the “concentration” of the molecule.

o Light matter interaction is counteracted by dissipation (y).
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How will several optical resonances
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Mid-Polariton branch :
material-mediated
modal coupling

Band Gap:
two pairs of decoupled
polaritonic branches

Different Hamiltonians = different physics

WHICH ONE IS CORRECT?

3 Theoretical results

different coupling strengths
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o Transition: competition
between molecular lifetime
and cavity round trip time
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different cavity sizes
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Experimental results

Identical coupling strength,
different behavior for different cavity sizes
Reflection measurements

o The transition has been experimentally proven.

o Single peak: cavity modes talking through molecules.

o Two peaks: polaritons decoupled.

Emission measurements
o Emission from high energy polaritons, breaking Kasha’s rule?
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5 Conclusions
| Weak coupling Strong coupling Ultrastrong coupling |
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o Strong coupling can occur in two very different manners, depending on
coupling strength + cavity size .
o The dimensions of the system do matter.

o In progress: ultrafast spectroscopy for studying the dynamic of the system.



