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Fermi-Bose mapping for spinless hard-core bosons
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Mapping for spinless distinguishable particles
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Mapping for spinless distinguishable particles
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Mapping for particles with spin
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Mapping for particles with spin
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Mapping for particles with spin
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Mapping for particles with spin
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Fermionization + spin chain

energy levels
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Large, but finite interactions
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Perturbative calculation around 1/g=0
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Perturbative calculation around 1/g=0

effective spin-chain Hamiltonian
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Application to the experiment
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Preparation of initial state

dimple trick
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Preparation of initial state

\ dimple trick spilling technique
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Preparation of antiferromagnetic spin chain
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Preparation of antiferromagnetic spin chain

Noninteracting Fermionization
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Multiplet structure

Noninteracting Fermionization

antiferromagnetic

\ intermediate

/‘I -OI.5 0 OI.5 1 .
“1/g (hwl)”"! ferromagnetlc
\@/ repulsive attractive ’

Antiferromagnetic Heisenberg spin chain of a few cold atoms in a 1D trap




Measure orientation of rightmost spin
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Measure orientation of rightmost spin
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Probability of spin-down tunneling
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Tunneling theory

Initial AFM state
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Tunneling theory
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Tunneling theory
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Tunneling theory
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Probability of spin-down tunneling
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Level occupation of spin-down particle
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Numerical methods

° Calculation of some properties
of the atom chain is complicated

@ Mathematica script available
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Summary

Spin chain without lattice
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Summary

Spin chain without lattice Orientation of rightmost spin
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Summary

Spin chain without lattice

Orientation of rightmost spin
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