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Fluids for analogue gravity?
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Kerr blackhole simulation: the DBT flow
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Kerr blackhole simulation: the DBT flow
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Kerr blackhole simulation: the DBT flow

ergosurface ergoregion

horizon Black hole interior
D C D: Drain
v(r,0) = ——u, + —u e : _
(r,0) ron e C: Circulation (In equatorial plane)
|
rZ r2 ds2 nrm = — (2 — B2)dt? — 28adtdd | o —
dsiyrp = — (1~ ~5)cldt® — 20 Sdtdo SKERR 2 (" = 57 Pa T e
dr |
r2. 1 c?, r? + + (r* 4+ a® + Ba®)do> _2M
+(1—T—Z) dr2+[r2+g(1—r—2)}d0 c— [+ a?/r? 5—7
|
VC? + D? . D
Ergosurface (Vi=Cs) at 7e = Horizon (vi=cs)at r, = —

Cs Cs



Kerr blackhole simulation: First Experimental demonstration

Planar wavefront of
surface waves incoming
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DBT flow.
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Kerr blackhole simulation: First Experimental demonstration
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What do we want to do?

Study the quantum properties of rotational super-radiance:
correlations, entanglement
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Polariton fluid: brief recap
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Polariton fluid: brief recap

Strong coupling between cavity photons
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Polariton fluid: brief recap
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Resonant pumping - optical control of the flow
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Generating flows in a polariton fluid

Allows to give an arbitrary

Spatial Light Modulator phase to an optical beam




Generating flows in a polariton fluid
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Generating flows in a polariton fluid
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Generating flows in a polariton fluid
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Vortex edge configuration
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Vortex edge configuration
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Velocities analysis on a vortex edge
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Collective excitations of the fluid
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Super-radiance conditions
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Stimulated (classical) super-radiance
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Stimulated (classical) super-radiance
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Stimulated (classical) super-radiance
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F. Claude et al, PRL 2022 High-resolution coherent probe spectroscopy of a polariton quantum fluid



Conclusion / Outlooks

— Optical control of the analogue space-time — generation of isolated ergosurface

What next ?
- Stimulated super-radiance with recently developed spectroscopy method

- Entanglement and correlations produced at the ergosurface



Thanks to the team!




Thank you!
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