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@ BFEERTBOEROIFEDRNT TO—F T, (DL EDRBEEEROMRLLELICKBLTE
NDASIWITIIIZFA VERFLICERT D EFETRETED-OICTARTHIEZEZONTEED,
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TRERZERL, FEDBRVICHARIT S EMNAREE L o= BRAFBFLDOOA ST —DERITHL
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MAEMICIEBAGBENEFERDLARY MLREWVWST-ZOEFMRSFEVDFEATEDTINS.

Lattice field theories are known as a nonperturbative approach to quantum field theories and have been developed
along with investigations of strongly coupled theories such as QCD. It has long been considered impossible to implement
chiral fermions on the lattice. Since the discovery of lattice Dirac operator satisfying the Ginsparg-Wilson relation, it has
been possible to define gauge invariant action for chiral fermions and to investigate nonperturbative aspect of lattice
gauge theories with chiral fermions. We have developed an analytic approach to such theories and investigated the
dynamical behavior such as quantum anomalies and spectral flows originating from the nontrivial topological structure of
admissible lattice gauge field configurations.

@ AT — OIHIEERD & D HIERHIEOERIIIFBRALGMBEELT L, 1 VX2V FUOE/ R—IL
HEDMBMICREGTRBZEZRD. SOEROIFERALGAUBEEIIEROFFEDRVIRIBVZERT D
DATEELGKREZES LEZAONTWS. HAIEK, HAMIILT LI F D EMBENICIEBRAGIEDERRL
BEELLRIIHL, EFEBICIOIHMFEOEN LA TIL - EOE— FICETHEREELGE, HLLis
DERRMREZASNZT IMREZEH T S.

Nonlinear interacting field theories such as nonabelian gauge theories may have nontrivial topologically stable
classical solutions like instantons and monopoles. It is believed that topologically nontrivial structures of the theories play
crucial roles in understanding nonperturbative behaviors of the fields. We have investigated systems of nontrivial field
configurations coupled with chiral fermions to elucidate various field theoretical phenomena such as violation of
symmetries due to quantum anomalies and index theorem for chiral zero-modes.

@ EinsteinEAERIFART T YRAARETHL, FEOHVEFRIFFLHEELAL. LYELRT
Tl&Chern-Simons i toWess—Zumino-WittentE&R G LD —DBHE LTERETES Z AL BATINS.
ERIE BRIBZEICBEGT2ENERDOT—CERNLAERCICEOSVWTENERZHAREL, FEOLWVE
NBEOEFROBEEZRIET.

Einstein gravity in four dimensions is not renormalizable and consistent quantum theory of gravity is not yet known.
In lower dimensions, however, it is possible to formulate gravitational theories as gauge theories such as Chern-Simons
theory and Wess-Zumin-Witten model. We pursuit such gauge theoretical formulation of gravitational theories in lower
dimensions and aim at constructing consistent quantum theory.
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