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Abstract:

I will discuss the theory of weak lasing phenomenon occurring due to condensation
of interacting bosons (exciton-polaritons in semiconductor microcavities) in the case
when different single-particle states possess distinct life times. In the case of two
condensation centers [1] the weak lasing is manifested by spontaneous symmetry
breaking and formation of specific many-body condensation state characterized by
different occupation of the centers (broken parity). Apart from single-line lasing this
system can exhibit self-induced oscillations and emit an equidistant frequency comb
light spectrum [2]. For many condensation centers and/or in superlattices of
exciton-polaritons, weak lasing can lead to period doubling, reduced symmetry of
the condensate state with respect to the underlying superlattice, and to appearance
of spontaneous currents. I will also discuss the recent experimental observations of
weak lasing in one-dimensional superlattices of exciton-polaritons [3] and in

polarization degree of freedom for trapped exciton-polariton condensates [4].

[1] I. L. Aleiner, B. L. Altshuler and Y. G. Rubo, Phys. Rev. B 85, 121301 (2012).

[2] K. Rayanov, B. L. Altshuler, Y. G. Rubo, and S. Flach, Phys. Rev. Lett. (2015).

[3] L. Zhang, W. Xie, J. Wang, A. Poddubny, J. Lu, Y. Wang, J. Gu, W. Liu, D. Xu, X. Shen,
Y. G. Rubo, B. L. Altshuler, A. V. Kavokin, and Z. Chen, PNAS 112, E1516 (2015).

[4] H. Ohadi, A. Dreismann, Y. G. Rubo, F. Pinsker, Y. del Valle-Inclan Redondo, S. I.
Tsintzos, Z. Hatzopoulos, P. G. Savvidis, and J. J. Baumberg, (2015).

Strada Costiera, 11 - 34151 - Trieste - ltaly « Tel. +39 0402240111 » Fax. +39 040224163 « sci_info@ictp.it « www.ictp.it
ICTP is governed by UNESCO, IAEA and Italy, and it is a UNESCO Category 1 Institute



