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Exotic quantum spin states in square-kagome lattice antiferromagnets
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A new candidate material Na3Cu6Bi04(S04)5, a spin-1/2 square kagome lattice
(SKL) antiferromagnet, has been successfully synthesized. Experiments using quantum beams with
complementary properties suggest that an exotic spin state different from the previously reported
SKL antiferromagnet KCu6AIB104(S04)5CI is realized in Na3Cu6Bi04(S04)5.
In the process of searching for new SKL materials, we found two interesting one-dimensional quantum
magnets: Cd2Cu2(P04)2S04 5H20 is possibly the first J1-J2 quantum spin antiferromagnetic chain
material with a spin gap. KCuP0O4 H20 is a weakly interacting quantum spin chain antiferromagnet
suitable for observing dimensional crossover behavior.
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