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Critical properties  at  the  Anderson  transition  in the  two-dimensional
                          Zl] quantum  spin-Hall  system

Hideaki Obuse
 Kyeto University

The quantum  spin-Hall  (QSII) effect oecurs  in a  new  kind ef  a  topological insulator characterized  by the Z2
topologieal  nuimber.  Since QSH  system  pessesses  time-reversal  symmetry  and  broken spin-rotation  syrnmetry,  this
system  is expected  to belong to the sympiectic  class  if taking account  of  symmetries  but ignorizg the topo]ogica]
nature,  Recently, it is dlscussed that  the  Anderson  transition  ofthe  QSH  sysCem  belongs te the different universality

class  by  reflecting  the  topological  nature,

In this work,  we  investigate va:ious  critical  preperties at the  Anderson  transitien  of the  QSH  system  in twe-
dimensions (2D) by using  the network  model.  By  applying  the finite size-scaling  aiialysis  foT the localization
length, it is found that  the  critical  gxponent p  charact,ertzing  the divergence of  the localiz･ation length at  the critical

point is identified with  that  of the ordinaTy  symplectic  class in 2D.
We  also  investigate bulk and  boundary  mu]tifractality  in the  QSH system,  which  characterizes  scalffinvariant  nature

of  wewe  functions at  eriLicality  in the bulk a･nd  near  the boundamy, respect･ively.  Wd  found that  bulk multifractality
in thc  QSH  systern  is saJne  as  that  of  the  ordinary  symplectic  class  ln 2D. When  open  boundaries are  imposed  on

the QSH system,  there exist  two kinds of  eritical  points depending on  whether  a  boundary induces edge  states  in
the adjacent  insulat･ing phase.  It is found that boundary multifraetality  at  the critical  point ofthe  metaL  

-
 ordinaJy

insulater (absence of edge  states)  transition is a16o  same  as  that of  the  ordinary  symplecttc  class. On  the other
hand, beundary  multifractality  at  the  critical  point  of  the metal-topological  insulator  (presence of  edge  states)

transition is completely  different frem that  of  the ordinary  symplectic  class.  Therefore,  boundary  multifraetaLity

observed  at  the latter critical  peint is considered  to be a  new  boundary  critical  phenomenon  in the  symplectle  class,

reftecting  the  presence  of  topologically  non-trivial  edge  states  in the  adjacent insurating phase,
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Quantum  Entanglement  in Exactly  Solvable Models

Hosho Katsura
Vniversity of Tekyo

There  is considerable  current  interest in studying  interacting quantum  systems  from quaiitum  information perspec-
tive, The  relatien  between quantum  entanglement  and  quaiitum phase transitions  has been extensive!y  studied.  In

these studies,  exactly  solvable  medels  ptay an  important role  as  a  laboratory to test the newly  introauced concepts
sueh  as  entanglement  entropy  and  topological  order.  In this talk, I will  present  our  recent  results  for the  two kinds

of  solvable  models:  i) generalized AMeck-Kennedy-Lleb-thsaki(AKLT)  model  [1,2], and  ii) Calogere-Sutherland
modell3].  Fbr the generalized AKUIr model,  we  found that  the reduced  density matrix  of  a  subsystem  is axaetly

spanned  by the  edge  states,  i.e,, the degenerate ground states  of  the open  systerp.  This is the reason  why  the

entanglernent  entropy  coincides  with  the  ]ogarithm of  the  number  of  the  edge  states,  For t･he Calogere-Sutherland
rnodel, we  Btudied  the  entanglement  betiveen two  subsets  of  particles in the  ground  state.  Using the duality rela-

tions of the  Jack symmetTic  polynomlals, we  estimate  an  upper  bound  of  the entanglement  entropy  and  interpret
it in terms  of  fractlonal exclusion  statistics.  This work  was  done  in colLuboration  with  thkaaki Hirano, Yhsuyuki

Hatsuda (U. [[bkyo), Yiug  Hu, Vladimir E  KoTepin(SUNY,YITP)  and  Yasuhiro Hatsugai(U. Tsukuba).
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