Abstract for “Quantum spin liquids on
honeycomb geometries”

Fan Yang!, Kirill Plekhanov!?, Ariane Soret!?, Loic Henriet*, Guillaume Roux? and Karyn Le Hur!

Y CPHT, Ecole Polytechnique, UMR 7644, 91128 Palaiseau Cedex, France
2 LPTMS, Université Paris-Sud, UMR 8626, 91405 Orsay Cedez, France
3 Department of Physics, Technion Israel Institute of Technology, 32000 Haifa, Israel and
4 JCFO-Institut de Ciencies Fotoniques, The Barcelona Institute
of Science and Technology, 08860 Castelldefels (Barcelona), Spain

First proposed by P.W. Anderson in 1973, quantum spin liquid states have attracted more and
more attention recently with emergence in quantum materials, cold atoms and acting as promising
candidates for universal quantum computation. On honeycomb geometries, we discover a chiral spin
state in the Mott phase of a bosonic Kane-Mele-Hubbard model [1]. This gapped phase displays a
chiral order, breaking time-reversal and parity symmetry, but is not topologically ordered (v = 0).
Another remarkable example of quantum spin liquids exists in the Kitaev honeycomb model which
is exactly solvable in two dimensions. We explore the phase diagram of its equivalents in two-leg
ladders [2], the bond-bond correlation function and potential realization in a driven superconducting
box circuit [3].
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