BE A E

http://exa.phys.s.u—tokyo.aciji:i“/-:

EFGR: BEEER (Synge Todo)
FHERERN: KALR & (Tsuyoshi Okubo)
B A5 (Hidemaro Suwa)
FHEWFLE: HFHEE (Tatsuhiko Shirai)
D2: ALK (Daiki Adachi)
518 g (Kai Shimagaki)
D1: 4AJl|3XEX (Fumihiro Ishikawa)
LA E K (Takuya Yamamoto)
M2: 58 REC (Motoi Suzuki)
g f2 (Ken Nakanishi)
M1: JEEET= (Chihiro Kondo)

AERIEEN FBHR R—IYHh55T7VO0—KF



VZIal—2a3 > TIRESEFEHRIER
. WIS ARICH T 2HSRREDER & 8ER - BRIBRO
42Rg

BFSRICN T BH - At E AR R

C B 2T Y DREN B ENT T 5 DAFULEE DI

c RIBRIAFIS I 2L — a3 v DlbDA—TY—Z - YT RI T
7 D EI%




MEEZERICE T HAFTRREDIRE

51\ % 2 « ‘" DEMRET VI LR

=\ =IOk » IMUWZEREFE
it . B . EEOTHE

L) E gy kT—2 .
\\\\* - - £ FEERES
= A TR

\iil
(i
o
Y

S TR 2 ARY1 IR
i ¥ Bt
=% . ESEMAREEFR DS
CETORSE
et J1F Pl it a7 e 700 ElN e = =
D 5 =

» ZEfd - FFERFE—HKR%E
HIRIRR, FEFEIARS




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 -1 br
 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 S balon e SR
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* Supersolid = co-existence of
diagonal long-range order (=solid) and

0 1 I I
0.04 0.045 0.05 0.055 0.06

/U

0.3 . . . 1.4

off-diagonal long-range order (=superfluid)
* Experimental realization: optical lattice 0.25 | l[:% S e
L=12) o 1
ik =10) =
0.8
Ot e B R
0.6
0.1 i
0.05
0
0
(c)

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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broken SU(2) rotational symmetry not broken Senthil, et al (2004)
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* SU(2) symmetric NCCP! model (Kukulov et al 2008)
= weak 1st order?

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