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Two-level system in an in-plane rotating magnetic field

Time dependent Hamiltonian

Adiabatic limit, instantaneous eigenstate

—>Berry phase [1]

for 1 full rotation of ():

Due to finite time experiment, perfect adiabaticity never reached
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(Cycloidal trajectory of the spin)

— Correction to the geometric phase (see also [2])

— Non-adiabatic fraction

Anomalous Hall effect [3,4]

Semiclassical equations of motion for wavepacket center of mass

External constant force
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Anomalous velocity

Valid in the adiabatic limit

Nonadiabatic correction to the semiclassical equations for a 2-band

system
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Nonadiabatic anomalous Hall effect for exciton-polaritons
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et des systémes

dépasser les frontieres
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Quantum geometric tensor (QGT) in k space

Introduced in 1980 to define metric in arbitrary parameter space in QM [5]
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— Contains both quantum metric + Berry curvature
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- Real part = metric

ds® = Q):E[Ty ]dkfdkj — gy”)dk dk
ds® =1— Ku
- Imaginary part = Berry curvature
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Cavity exciton-polaritons: strong light-matter coupling
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Valid on geodesics in momentum space, where 15t order corrections are zero Ly | — polariton ’
: : - 2D neutral bosonic quasi-particles
Quantum geometry of planar cavity polaritons
- LPB parabolic approximation (R2k? A BRe ” Time evolution of a polariton wavepacket: Numerics/Analytics
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© Conclusions
B_ 2Nk 3 C - Berry curvature + quantum metric = QGT
- (A2 e 2)3 > 1 0.0 - Directly measurable in planar cavities and cavity lattices (see [6])
Wavevector (um™) - Both components important for realistic (nonadiabatic) AHE trajectory
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