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Hollow -core photonic bandgap fiberd = e
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Putting atoms into a tube /
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Guiding atoms to the fiber
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slowest atoms gather in shadow
\_ Y, no light -assisted collisions
Ketterle etal., Phys. Rev. Lett . 70, 2253 82256 (1993). 3 density increases
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HCF loading sequence
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F Blatt , Th. Halfmann , and Th. Peters , "One-dimensional ultracold medium of
extreme optical depth,” Opt. Lett. 39, 446 -449 (2014)
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Theory : Tight 2D transverse

confinement of atoms & light
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Crystallization of strongly interacting photons in a nonlinear optical fibre

D. Chang, V. Gritsev, G. Morigi, V. Vuletic, M. Lukin, E. Demler, Nature Physics 4, 884 (2008)
Quantum transport of strongly interacting photons in a one-dimensional

nonlinear waveguide

M. Hafezi, D. Chang, V. Gritsev, E. Demler, M. Lukin Phys. Rev. A 85, 013822 (2012)
Quantum nonlinear optics 8 photon by photon

D. Chang, V.V u | eM. Lukin, Nature Photonic 8, 685 (2014)
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Atomic Raman transitions DRl
Three level system HHHHH | 1) Rotating wave Hamilton matrix:
with ground state * Qr
dephasing A+o 0 21:
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Two-photon detuning: 0 = w), — w, — wa1

One-photon detuning: A = w. — w39

Dark state: decouples from interaction
|D) = cosf|1) —sinf |2) at mixing angle: tanf = ,,/€..

M. Jain , A. Merriam , A. Kasapi, G. Yin,and S. E. Harris Phys . Rev. Lett. 75,4385 (  1995)
M. Fieischhauer , A. Imamoglu , J. Marangos , Rev. Mod. Phys. 77, 633 (  2005)
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Dynamics with dissipation

2019 05 09 Atomtronics 11/21



