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Exploration of novel quantum many-body states induced by frustration and
randomness
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We have developed a numerical method for a highly-accurate analysis of
random quantum spin systems with competing (frustrated) exchange interactions. We have established
an algorithm to obtain the accurate ground-state wave function using the properties of energy
spectrum and quantum entanglement of the systems. We have also studied a novel quantum state in
frustrated random quantum spin systems. It has been found that the novel quantum state emerges even
in one-dimensional systems. Various properties of the state and its microscopic picture have also

been clarified.
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