©
2014 2018

A Study on Novel Spin Liquid Phases Emerging on the Pyrochlore Lattice

Otsuka, Hiromi

3,800,000

R2Ti207 (R=Dy,Ho)
[111] AC

AC AC
Husimi-Cactus

In this research project, we have investigated the so-called spin ice
representing the spin degrees of freedom of rare-earth ions in the compounds such as R2Ti207 (R=Dy,
Ho); in particular we have focused on novel phenomena stemming from the macroscopic degeneracy in
their ground states. We proposed the scaling form for the ac magnetic susceptibility observed in the

so-called Kagome ice, which will be compared with the experimental results in future.

Also, we proposed a new type of Monte Carlo algorithm which is free of the critical slowing down
problem in the ordinary single-spin flip algorithms. Further, we investigated the diluted spin ice
models by analytical and numerical methods, and then clarified that the Bethe approximation works
well also for the diluted spin ice. The research for quantum spin systems on the pyrochlore lattice
is currently under progress.
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® Cluster algorithm for Monte Carlo simulation of spin ice.

ERDEY MCIFAY Y 7 A ADFERFET DL Hifi iR I LD ER TR D REE R TS, B4l

a7 O EARE BALE UTRFTRVY YV EHAET T TEATHRET LA
w(S)==GA(S, G) W(G)

RN AH, W(S)IZ R RV YV EATSIE AL VIR, W(G)2Y 5 7EATGIXY 7 DOFESHE

(THZI)%2ERT, AIFAEVREBLY IT7DOMOEE 2R T TI7IR—THd, ZAUTED AT/

0707 kF EON—TBLOAN) VY TIRDY ZAZ—IZ o RSN, TNHIZE VIR 25,

MCTIIW(G)ZESTIEARIZ Y T 7% FLE L7 T AX—{LX N A Y & — I KT 2 IR0

TEHEDIACY D RKEELIT IRV ATHE RS, R &5 HTROMALO B CAHBE %



PR DEFNRUZZ (BEEHIMC AT Y ), ZH o LIV —T- AR 77V TV AL LD FHR
X (FRED)E R DTV T RN &2 EF RS R (F AR BHTE BRI TV DA 3%, IHITHE
&% NIFCETDMEAIIEDSRNZEEHERTE 2, vk, 2O TRRELZMCHEIIARD TH)
ROBNEDTHY, ALV T A ADMRFEFIED AR A — R 725 ZE B IFE RS,

O
Do, ©
Q. O

G} @Gé Gi <l>(315

G,

& O

0 50 100
K

@ Scaling ansatz for the ac magnetic response in two-dimensional spin ice
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@ Husimi-cactus approximation study on the diluted spin ice
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Husimi-Cactus Approximation Study on the Diluted Spin Ice.
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