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While condensation of polaritons spontaneously breaks the phase-symmetry [1,2], the 

spin is typically pinned and not spontaneously aligning in different directions. Here we report 

the first instance of spontaneous symmetry breaking for the magnetisation of a polariton 

condensate [3]. A new theory is needed to describe how spin behaves in such condensates. 
 

 
Fig. 1: (a) Scanning electron microscope image of a membrane microcavity, cleaved across the middle. 

The excitation pattern consists of four laser spots [dashed circles in (b)], while the membrane allows 

resonant excitation from the back side of the cavity. (b) Polarisation resolved images demonstrating 

how the resulting trapped condensate stochastically adopts left- or right-circular polarisation for each 

realisation of the experiment. (c) A resonant 𝜎+ pulsed gate switching a spin-down condensate to spin 

up, at a speed only limited by the spin dynamics of the condensate. 

 

 We create optically trapped polariton condensates in the centre of a four-spot 

confining potential by spatially patterning a non-resonant excitation laser beam (Fig. 1a). 

Separating condensate and excitonic reservoir allows the stochastic formation of left- or right-

circularly polarised condensates under linear excitation, demonstrating spontaneous breaking 

of the parity symmetry (Fig. 1b). The resulting spin-up or spin-down condensates remain 

stable for seconds, but can be rapidly switched by applying ultra-weak resonant gate pulses 

with opposite circular polarisation (Fig. 1c). We also show how thermal excitations can 

induce spin flips and theoretically describe the observed phenomena within the framework of 

a new theory based on spin bifurcations above a critical condensate density. 
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