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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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Matsumoto, Todo, et al (2002) a
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
* spontaneous dimerization? I b
* quantum effects of phonons |

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



Supersolid in extended Bose-Hubbard model
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* Supersolid = co-existence of
diagonal long-range order (=solid) and
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off-diagonal long-range order (=superfluid) ©- ' | | L
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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)
not broken lattice rotational symmetry broken
* SU(2) symmetric NCCPT model (Kukulov et al 2008) "] "~ s aie.
= weak 1st order? v S
* SU(N) J-Q model (Lou et al 2009, Harada, 2013) T el i =
g 5 ' S 10 000 #
= confirmation of DCP scenario by Large-scale QMC »| e~

-60 -50 -40 -30 -20

20



S
I
T

SHEE

e )R I G
BREDEIL. MzR50 7 MR 5h 7

S e B SN
ZILTUX L, 7O7 7 LHE. EX
sE{t. WML

s IO EHELRIVYE1—4



ETZRRICNTSIal—rarVFE

e EILNILNERBDRIT ~ RO XT3 U TR (B
c D TDREZEHEICIKS Z&IF. RNAVZFE>THERE
Sty FE STl A e e e e sl e Y e
LY T WEAREBEULLRET ZEHNRNER
« ELIR7JL T X Ls (randomized algorithm)
- EREREEM+TEYTANAOT Y TU VT = QMC
- [EERENE
- FFE(ENRIC K D EBBEHDIEZ > 7581
=t
« /=R (BERM)ET U >, LASSO




BEM TR - ARLTWS7ZILOU X A
& T e SR D

- HEY/EFVILIATEHEHEY T HILAE (looper, worms) 1_’% % i
« FHODHIWERLEELRWEYTAILOZE BCLZ1 T V) W |—m=A Al
- RIEBEMEBEEARICNT 50(N)E T el

© BENAE

¢ HO : BENAEICLZ2TMMERY IL/IN—/Cy o —:3

* Rokko ! KRELFIxtAELZ AT
S el ) e /v | SR B [ RS

* ALPS, ALPS Core : Applications and Libraries for Physics Simulations
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