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Global quantum correlation dynamics investigations using optical orbital angular
momentum
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Using ultrafast optical vortex pulses, we have demonstrated the observation
of the orbital angular momentum (OAM) dynamics of carriers for high-Tc superconductors (Bi2212) and
obtained the following results: (a) OAM-dependent transient reflectivity changes are observed below
Tc, indicating that the optical vortex can transfer its OAM to the superconducting state
(quasi-particles and/or cooper-pairs); (b) recovery dynamics of the superconducting state shows an
efficient contribution of the pairing fluctuation in its early stage; (c) temperature dependence of
the OAM dynamics shows virtually no pairing fluctuation, suggesting that the optical vortex induced
OAM dynamics reflects a spatially coherent dynamics associated with a global quantum correlation.
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