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Duality for an action of a countable amenable sroup

on an injective factor

HIFRFETLFER
FWR—

SHETELDANERIVERESZWIEZaINT P EOIERICET 5 NHE
EHREY LFonTETYV 3,

—HEEHERE C OFAOBA (1] KBV THUDTHAEASA TV S, &
DIFEE G ¥ amenable HTHYEFE M ¥ injective D-BTHY. 1
HABAEBE TH NI FIEI RN EEBKILT 3, T T injective A
TR B IHA&‘ (<A <DDIZFE L EROHF LR EEMNHKILT 3
TERRT, Ak UTW [2] OFREHU TLAT 3. BIB8 G OFF
ARL -MOKE&CKREVTERT 3, |

B G % amenable . HFE M 721100,1]1/\ B (0<A<)&T 3,

o jAction of G on M 3 ultra-free (Ocuneanu®EWXT centrally free) T
$ 3 &l Central sequence algebra MQJ:'G free 721’?%’633%0 Ep A

M @ ultra product algebra # M(w) TXT. ¢% M LD normal

EaS
faifhful normal state TH3 & X M LD LA -ug %

Hxllir= {¢(xx‘)+¢(x‘x)}1/2, XEM

EEET B,
ZOExHOER 6 €aut(M) 5 asymptotically fixed point property(AFP)
BRSO LW |

nj_irgo i ag(xn) - xnll(‘l's= 0 - for all g€G-

&3 M @ bounded sequence {xny XU T
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. , i 3}‘;-=
n_utgo o (xy an|¢ 0

ETRBIETH S,

Main Theorem M,G,a) WELOZH¥E2ERIDDOET S, dUECHES €
Aut(M) o5 AFP T

f = a

24
o

&% g€6C BEFEET 5,

CZRRIEPFTRRIBRDLSBR—EDFHEHEEAV 5,

mEl M,G,a) E6REEAEAU. A () GO M(w)G DOHEAD unitary
FHE&T B, TUT l-cohomology vanishing theorem ([3]A.Ocuneanu)lZ &
)

Va (V) = A8

&7 % unitary VEM(w) BTEET S. CDE&E
6 (V) =VA (go)
B go€6C BEET 3.

ZOIHE (1] @ injective I,-MEFEOEEE -k < UFETE
TX 3,

HA 2 (Cocycle Perturbation by M.Takesaki) M,G,a) & 6 WFLEERU.

u % a-cocycle (quU(M) with u, = Ug'ac(uh)’ for g€G) &9 35.

D& ZE unitary VEUM) BTFETEU T Ad W+ 6 I perturbed action
y e C Aduga-alZFaﬁbT AFP 28D,

o




:@ﬁ%@ﬁ%@ﬁ%mmﬂ1®v=hﬁemw)mﬁbfﬁﬁm%ﬁwé
M5Z&W &Y |

s™ -lim Vi(i)e(Vn(i))'-" W
n(i)—>o0

(ZEiADH B unitary W IZ strong™-topology TINETIEMK) &Ry,
DWW T 6 % perturb §32 &L Ad V-0 75 AFP DT & %KY,

ZZFTXBE Connes-Jones-Ocuneanu %Wk % amenable BHEOVEH®
cocycle FECHESFHETE 3,

M » injective Hw-ﬁlii“—‘g Roy DIZH
YER RO &S 2EH Bg@ 7

oA (g) & cocycle EHET» %

M 2 Ro®Ror ;,

B W& injective I1-HFI Ro LD free 23 G ¥eA
‘7" & injective I{-AFIRD modular action M dual

action TH 3. 2Nl Roy LOEAT

, TerTe = e 7 (7, f.n.s.-trace on Roy)
EHRTROEETSS
A@ =mod e (ra =A@, AGERLD

7 (U(S)) = e'StU(s) RiERTRDOEI UG) B Roy ODHREETIOTH
MWL
is(-log A(go))

6 (U(s)) = U(s)e for s€ P

Y123 506G WIEET 3. AFP BREOHDER a;.e BHiRER B

TEWREY. 6 W CORor LT trivial EZA TRV, ZOBEEIER
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B WEULT i it AFP DI &Y injective O,-BIKTFIER
g ' R0®C : ,

 DBENRETES, COBAW (1] THRRETHS. 6 £ W T inner
perturb U722 &k 6 £BHO ag &3 inner automorphism @
(o]
SAABETTNBZN. O inner automorphism & trivial T» 5 2 & MEEHH
TZ 3,

M D _injective HI,\,-§2§0<A<12EEF§ Rv\ DEE

a @D a-cocycle perturbed action o’ TROMHEEELTHOMBEN S,
( [ 37 Proposition 12.1,Lemma 13.3 2FHW3)

(i) a’ & a’ -invariant dominant weight w %2>

(ii) M x> N ><1wR continuous decomposition by M.Takesakile B W T
o

aé U)) = U@@) for g€G and t€R  W(H)EUM) & R OFRHA)

a’ (V(1)) = V(i) for g€G and t€R (V(1)€U(N) & R ORH)

UCEVESIUCE)™ = eiSty(s)  aa(U(E)) = eist U(t) Bk

Gin I[_-von Neumann algebra M & N = No®L C0,-108A)) BWVWT

(L”([O,-logk)) 2 N @ center) a twisted group GXZ OYEAT

(g,MEGXZ HUT ( No = Roqp )

a’ ? ~-|ogA(g_)§n @ {0} @ fiber automorphism€ Aut(Ng) ,

N A\

@ & modular automorphism ¢ @ dual action ¢° @ U-wlovk
(o]

5 L
-logA(g) ~ -logA(g)

A(g) = mod ag €[0,-logA)

&
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A3 (i) 8 & O’Q d commute 9B, &I 8 & N % globally
invariant &9 %

(ii) 8 CU(t)) = U(t) for teR [MRB2(IiIDKY]

Giii) BWE14&1 8 12 L°U0,-TogA)) E trivial EUTEWL

ZDIZEWL LY injective Hoo-@fﬁ:f‘f}% Rot £ED GXZ @ free action

aé F;IogA(g) 8™ @ {0} ® fiber automorphism

& AFP 72#}’3 Ro1 DETEE § (8 G) {0} @ fiber automorphism @O Z
S, EUVRESEAHVS) OMBIIBEBETE 3,

I -WOHREAHT AL T TORMO}-fiber THIUELT N LT

aé g-logA(g) 6" =6 for some g€EG and n€Z

BEFZ, #E3(I)E MHE201)&Y M LT ‘
a;’ AdUC-togA(g) - A™) = 8  for some §€G and n€Z

HE3(iIIDEY A =17OTM LT

aé =4 for some $€G and n€Z

MEE2(11)&kY n=0 &0 MXEEPBKILD,

SEMTBRED®ET M B injective factor DB ETENMILT 3
ZERBRUME,
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