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Quantum phase transition in 2D HAF

* Quantum phase transition from spin-gapped state to AF-LRO phase
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3D Heisenberg (classical O(3)) universality



Impurity induced long-range order

 quantum fluctuations + impurities = long-range order!

» static dimerization + static impurities
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site dilution bond dilution

* site or bond randomness
e spontaneous dimerization? i sl
 quantum effects of phonons

Yasuda, et al (2002), Yasuda et al (2006)



Supersolid in extended Bose-Hubbard model
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* Interacting soft-core bosons o e s E oy
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* Supersolid = co-existence of
diagonal long-range order (=solid) and
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http://www.uibk.ac.at/th-physik/qo

Yamamoto, Todo, Miyashita (2009)
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Deconfined critical phenomena

* Possibility of continuous phase transition between two symmetry broken
phases = Novel critical phenomena due to quantum interference
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* SU(2) symmetric NCCP' model (Kukulov et al 2008)
= weak 1st order?

* SU(N) J-Q model (Lou et al 2009, Harada, 2013)
= confirmation of DCP scenario by Large-scale QMC
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