
Rabi Oscillations
when not alone...

L. Dominici, D. Colas, A. Rahmani, S. Donati, D. Ballarini,
M. De Giorgi, G. Gigli, E. del Valle, F. P. Laussy, D. Sanvitto

International Workshop Physics of Exciton-Polaritons in Artificial Lattices,
Center for Theoretical Physics of Complex Systems — Daejeon, South Korea, May 2017.



F. P. Laussy, E. del Valle, and C. Tejedor. Luminescence spectra of quantum dots in microcavities. I. Bosons.
Phys. Rev. B, 79:235325, 2009.

...

...



F. P. Laussy, E. del Valle, and C. Tejedor. Strong coupling 
of quantum dots in microcavities.
Phys. Rev. Lett., 101:083601, 2008

Rabi Oscillations
with pump & decay.



Rabi Oscillations
with pump & decay.



Rabi Oscillations
with pump & decay.



...

Phys. Stat. Sol. B, 242:2345, 2005.

C. Weisbuch, M. Nishioka, A. 
Ishikawa, and Y. Arakawa. 
Observation of the coupled 
exciton-photon mode splitting in 
a semiconductor quantum 
microcavity. 
Phys. Rev. Lett., 69:3314, 1992.



V. Savona and C. Weisbuch. Theory 
of time-resolved light emission from 
polaritons in a semiconductor 
microcavity under resonant excitation. 
Phys. Rev. B, 54:10835, 1996



L. Dominici, D. Colas, S. Donati, J. P. Restrepo Cuartas, M. De Giorgi, D. Ballarini, G. Guirales, J. C. López 
Carreño, A. Bramati, G. Gigli, E. del Valle, F. P. Laussy, and D. Sanvitto. Ultrafast control and Rabi oscillations of 
polaritons. Phys. Rev. Lett., 113:226401, 2014. 





The most general quantum state of two
coupled oscillators:

The basic state realized in the experiment:

Not to be (too much) confused with:

or



An example of a convenient simplification,
the exact solution for the coherent fractions without pulses:

where:
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Rabi Oscillations
with phase difference.









Rabi Oscillations
with momentum.





Inertial mass:
Diffusive mass:













Rabi Oscillations
with vortices.
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Conclusions:

We have seen that there is a rich polariton physics due to 
the light-matter coupling (Rabi oscillations) when in 
conjonction with other equally simple ingredients (i.e., not 
requiring strongly-correlated physics of interacting gases).

We have considered i) dissipation, ii) polarization, 
iii) phase-dynamics, iv) momentum and v) vorticity.

And there still remains much to explore with these only. 


