
Figure 1 : (a) Polaritons are light-matter 
quasiparticles appearing in semiconductor 
microcavities. We excite quasi-resonantly the ground 
state of 0D trapped polaritons (see inset) to achieve 
spin multistability. (b) Up to three stables polariton 
spin states can be obtained for a given set of excitation 
parameters depending on the history of the system. 
(b-right panel) By tuning the experimental conditions 
we can realize a spin Schmitt trigger. 
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Ultra-fast all-optical switching appears as a milestone towards the development of optical computing and 
optical routing.[1,2] However, spin-based optical switching has not been widely investigated so far. Indeed, 
achieving all-optical spin switching requires accurate knowledge and control over spinor interactions in the 
investigated system as well as the robustness of spin coherence. 
Recently, important proposals pointed out that microcavity polaritons could exhibit polarization-controlled 
spin multistability [3]. Arising from the strong coupling of cavity photons with quantum well excitons, 
polaritons show many advantages for spin switching: they demonstrate both a high coherence degree and 
strong nonlinearities (see Figure 1a). The two polariton spin populations (+1, -1) can thus interplay and 
generate spin-multistability. Subsequent efforts in designing devices like localized spin-memories [4] and 
spin logic gates [5] showed the great potential of polariton-based spin switches. However, the 
implementation of such devices still requires the existence of polariton spin multistability to be 
demonstrated. 
 
In this work, we demonstrate the first 
realization of a multi-valued spin switch 
with a semiconductor microcavity in the 
strong coupling regime.[6] Under quasi-
resonant excitation and for a given 
excitation power, the polariton population 
displays a double-hysteresis spin-behavior 
when the excitation polarization is varied. 
For a given excitation condition, the system 
can switch between three stable spin states 
(see Figure 1b). We also demonstrate a 
regime of collective spin-flip with 
extremely high contrast (>97%), thus 
behaving as a Schmitt trigger for spins. 
 
Phase fluctuations represent the main 
obstacle against precise and ultra-fast 
manipulation of a polariton spin ensemble. 
Still, the dominant process provoking 
multistability in our system is found to be 
nonlinear losses arising between polaritons 
of opposite spins. Because it is incoherent, 
this effect is very robust against any phase 
fluctuation.  Microcavity polaritons thus 
appear as an ideal system to design ultra-
fast all-optical spin memories. 
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