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Progress toward realization of antiferromagnetic ordering of cold
atoms in an optical lattice P.M. DUARTE, R. HART, T.L. YANG, R.G. HULET,
Department of Physics and Astronomy and Rice Quantum Institute, Rice University
— We present progress toward the observation of antiferromagnetic (AFM) ordering
of fermionic atoms in an optical lattice using Bragg scattering of light. We first laser
cool 6Li atoms using the 2S1/2 → 2P3/2 transition and then further cool using the
2S1/2 → 3P3/2 transition to T ∼ 65 µK, in order to enhance loading into a far
detuned optical dipole trap. After forced evaporative cooling, an incoherent spin
mixture of the two lowest magnetic sublevels of the ground state is adiabatically
loaded into a 3D optical lattice. By adjusting the s-wave scattering length and the
depth of the lattice, we tune the interaction and hopping terms of the Hubbard
Hamiltonian. Bragg scattering of light can be used to detect sample ordering in the
Mott insulator state1, and at lower temperatures the predicted AFM state. The
increased symmetry of the AFM state allows for Bragg scattering of light from the
ordered spin planes, ±(1/2

1/2
1/2), and hence unambiguous detection of the AFM

state. We present our progress in detecting the Mott insulator and AFM states.

1T. A. Corcovilos, S. K. Baur, J. M. Hitchcock, E. J. Mueller, and R. G. Hulet,
Phys. Rev. A 81, 013415 (2010).
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