Nonlinear Dynamics And Quantum
Entanglement In Hydrogen Bonded Crystals
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Centrosymmetric dimers in the KHCO; crystal

a =15.06 A, b=5.57 &, ¢ =3.65 &, B=103.97°
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KHMaleate KH(CF,COO0),

F Fillaux et .,
Chem. Phys., 244 (1999) 387,




N-methylacetamide CH,CONH,




Proton dynamics in centrosymmetric dimers of KHCO,




Quantum dynamics of two coupled oscillators
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Quantum dynamics and spin correlation of two coupled

oscillators
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DECOHERENCE-FREE DYNAMICS

1) Entanglement is time-independent:

2) Proton dynamics decoupled from the KCO; sublattice
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OLLECTIVE DYNAMICS:
led pairs are Bosd
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Macroscopic single particle states

H (fermion) sublattice
H degenerate (overlap = O)
H indistinguishable

Non locality
Macroscopic quantum entanglement
Decoherence forbidden




Quantum interference arising from macroscopic
quantum entanglement:

1) Quantum double-slits (1D)
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Quantum interference arising from macroscopic
quantum entanglement:

1) Quantum double-slits (1D)
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Quantum interference arising from macroscopic
quantum entanglement:

2) Quantum grating (2D)




Spatially extended and long-lived

quantum coherence of H-oscillators in
the KHCO, crystal

0.40

NO spatially extended and long-
lived quantum coherence of D-
oscillators in the KDCO, crystal




Quantum interference arising from macroscopic
quantum entanglement:

2) Quantum grating (2D)
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Macroscopic quantum coherence and proton
transfer

0.18/0.82




Entangled Disentangled
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Conclusion

Normal Coordinates Give Rise o Macroscopic
Quantum Entanglement Observed for ~ 1022 atoms

Entanglement: No Dynamics
Disentanglement: Nonlocal Dynamics

Decoherence-forbidden states (fermions)
EPR non-locality
Schrédinger's Cat: Superposition of Macroscopically
Distinct Tunnelling States
Quantum Measurement (coherent/incoherent)
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