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Optimal pulse propagation in an 
inhomogeneously gas - filled 
hollow - core fiber 

Tight 2D transverse confinement of atoms & light 
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Hollow - core photonic bandgap fiber
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Putting atoms into a tube

N ~ 1E7

T ~ 120 µK

V ~ υὼπȢψάά

FORT:
1 W TA system @ 
855 nm ,
270 mW in fiber

2 ECDLs @ 780 nm
each 100 mW
I ~ Isat
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Guiding atoms to the fiber

Ketterle et al., Phys. Rev. Lett . 70 , 2253ð2256 (1993).

slowest atoms gather in shadow
no light -assisted collisions
Ʒ density increases
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HCF loading sequence

measurement sequenceĂpurge ñ repumper :
pump atoms
above fiber to F=2

detect atoms
in F=1

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 

+

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 ð photon by photon

D. Chang, V. Vuletiĺ, M. Lukin, Nature Photonic 8, 685 (2014)



Atomic Raman transitions

Three level system
with ground state
dephasing

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