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A Rohlin property for one-parameter automorphism groups
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1 Introduction

Hyperfinite II; factor (LABE. R &#E <) ~OFMEH D3#HIL. Connes [2] 2870 4R
IZ aperiodic automorphism (free Z-action) 7% outer conjugacy T—ETHD I &%
RLEZZEICKDRESFERBLUEL., TIT Zaction a:Z 3 n o € Aut(R) D
freeness 13, Vn € Z\{0} o ¢ Int(R) T&H 5., KW\WT Jones & Ocneanu 23ZNE
NATREESE discrete amenable ££0 hyperfinite IT; factor ~\® free TIFBRWHEDE
DIVER DS Lz, EZANEEHEH R OEMIEL. Kawahigashi [TX D Connes
spectrum I'(a) # R D & & unitary cocycle conjugacy THORHS LTINS, “free”
TER DOEEIISE T LW, 3 “ree” DUMNBREFRIFXZ SN THAEND
T, ZITREFNICS SO LE D IRRE:

Ia)=R, EEDt#0ITHLT o ¢ Int(R)

29D,

*%H%% Connes @ single automorphism DWHZEIX hyperfinite 111, factor, A €
(0,1) D—EMZFHT 2BETHELZ, DED. hyperfinite I11) factor M & hyper-
finite Il factor N & Z DEERITHRL T M = NxgZ EEW, N O—FEHEDFE
Bl&, VB B (tr-B=k-a, k # 1) O—BEWOFHNCHT. &EFIZI S 51T hyperfinite
I1; factor ~\O free 73 Z-action D—EWZRIT I LIZ@EINS,

Hyperfinite I1I; factor O—& 13 Haagerup ICK DEEHAE N TSN [3]. B L
hyperfinite II; factor ~ “free” 72 R-action D—EMENGEFI =415 &, hyperfinite
I11, factor M & = DT hyperfinite 111, factor D—EMWDRIFEHZ HIZZ 5 T &N
I ND, &ZAT, LTz “ree” DEFE T DDA (Connes spectrum 7
BI9% B D& outer M) 1. III B factor IZHBWTIE. S(M) = [0,00) 1L T(M) = {0}
ZE DT (1], F¥ 27— automorphism group (I L TIIHTEN SEEENND
/%, hyperfinite IT; factor TIZRTFIIHE ZEN R (FIZEEIRT % Example 2.2)
DT, MEZRET DI LITLT,

“Free” one-parameter automorphism groups D73 4ED /L LT, Connes @ free
single automorphism O EZFDEIXTBH I LITL. £T “free”R-action 73 ZHHE
@ Rohlin property Z#D Z & 25RL. KIZ Rohlin property % b DIEMIIH D
ultraproduct algebra MM T cohomology {HIKT 2. BEZICZ DX S 72AEMIX unitary
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cocycle conjugacy T—ETH S, LWIEITRLZWV, SEIZFO-OHIZH =S
EHZFIAT 5,

2 Rohlin property

FTL)Vd— REERIZHITS Rohlin @ lemma %L FiCih~5, [(X,B, 1) ZEHERRE
B2, T:X - X 2RERZFEOTINI—REHMETEE, FEDe>0E ne N
VN UCRIRIEES F C X DMFEFEL T,

(1) E,T"YE), T2(E),---, T~-"(E) I3EWCZ disjoint,
(2) WU TE)>1—¢ TH 5.1

Connes. @ single automorphism DZ3¥EIZ K &= 8|2 87 U7~ 3E7]# Rohlin
lemma {3, Rohlin & lemma DH[HEEE % projection IZfEEHiZ /=5 DT, Fhyperfinite
IL; factor R O free automorphism o 1, FEE®D k € N IZx LT projection ey, - - -, e €
R, WEEL T,

(1) aule) = €1 (722U ep1 = €1 EBWVTE ),
(2) ext+--4e =1 %gj‘t’_j—ﬂ

ENDIHDTH D, 27Z L. R, 1E N D free ultrafilter w 12 % w-central sequence
algebra TH 5,

CHNZ&EIT one-parameter automorphism group oy & Rohlin property %53k
T B,

Definition 2.1 f£E® p € R ITM LT, unitary v = {v,} € Ryeq DEELT
ay(v) = e BTG EE, oy & Rohlin property ZHDEWNS, 72771,

R _ r={z,} €R,|Ve>0 36>0
wed ™ {neN |V <6 |log(zn) —znlls < e} €w

TH%5,

Z OEEIX Kishimoto [5] A% unital simple C* Bicxf L TEZELZH D% von
Neumann FIZH D & 512 ultrafilter w IZBHT B4 “eq” (equicontinuous with respect
to o DBBCF) ZMATEELZZODTH S, C BTIE (w DDOHRWN) 72720 central
sequence algebra TEATNBDDT, ¢ — au(z) OEEGHEZET DT, “eq” 12
P8 )TN RS

Ve>036>03ngV[t|<d n>ny= ||law(zn) — 24l <€

EVSRIENENND., DE DN “eq” % von Neumann D & F2IHRET S
DITER, BT oy ZIZE T EN— B TH B T LR FELTWSFIFT, B
Ry oq U ERBHRABRATHZ DO TIZARN,

Z @ Rohlin property OiEZEAY Connes [2] @ single automorphism M & &= DIFLIT
BB ELERDEDITLTHND, FEHICTTE unitary v € Ryeq DARY BVEy
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%72 fei}‘dE[()’)\) &Té &, Z’\oﬁ ]‘)l/ﬁj\ﬁ?@“‘%i‘lﬁct 0. at(E[Q’)\)) = E[—pt,)\——pt)' VC%
%, ZXUd projection ey, - - -, e, € R, A automorphism a TR S (a,(e) = 1)
ZEIHIEL TS, E5IT [dEgy =1 BREDHOGM er 4+ +ep = 1 ITHI
LTWs,
ZN7 5 one-parameter automorphism group #3Z @ Rohlin property Z5/29
LEiT, “free” DEMEEHETZEICHIERLTEL §&F Vi #0 o ¢ Int(R) D
ELNTH D, &M T(a) = R1IZ. Connes spectrum DEZK:

['(a) = [ {Sp(c®)|e t& R*DHULHE }

& Arveson spectrum DYEHE:

Hzidier C R:  norm =1 OFMR
p € Spla) & VK CR:a2)X0 bMES
K i‘_f ll].’Ilz ”Oﬁt(!Ez) - €ipt$i|| =0 k‘l*ﬁﬂﬁﬁ

MEEMND, DFED. fixed point algebra DHLLHE e € RHITHL T, EF2.1
D v E Ryeq Vs

of (eve) = eay(v)e = ePeve
EHl=d. 12770 of V& o BR/NE R, ICHIE L7z R-action THB. > THED
t IR LTy limnoe || (evae) — e®Pevgelly = 0 TH DD, ZHNMEED I /NI b
o TR B 2 EIPRDEDIT L ThA S, “eq” DEFELD, LED e 1T
LT 6 > 0 NFEEL T,

A={n | V[t]|<d |aflevme) —evpella <e} € w

D 8 | |
Vit <80 [[(€" — Devnells < e — 1| < ¢

EBBEITNEL ESTHL, EEDALNY MEA K C R 2 & THAAILK
DESE K, &35E. Ky 3HBRERRDT

B:={n | Vtc Ky |cf(evne)—€ePevnellz <¢}€w
TH3, o TneANBew TR, Ky PADKTH

Vie K |laf(evne) — ePevyellr < 3¢

SRR DI D,
Rohlin property Z2#& 7= 3/EADOHE L TROHDNH %,

Example 2.2 [5, Proposition 2.5], [4] B& uwv = e'vu,0 ¢ Q ZHZT DD
unitary u,v 54K E 415 irrational rotation C* ER Ag O unique 7% trace TH5ER
£1% & - TDL 7= hyperfinite II; factor 12 a;(u) = e?u, op(v) = e*'v, § ¢ Q. &
13 GL(2,Q) @ 6 12X B orbit IZIdW 5784, &5 one-parameter automorphism
group a; 13 ETEFKEL 7= Rohlin property Z® D, ‘



Introduction D& ZATHIRNRZM, D R-action a 1E “free” THSAS. Connes
spectrum DM (o) = RIE & ¢ Q DSEMIN. outer EDSM: Vi # 0,04 ¢ Int(R)
W& € (GL(2,Q) DOIT XS orbit) N HEMAN, “free” DD DEKMIIMILTH S Z
EMND B, ‘

F7z [4, Theorem 16] £ example 2.2 @ « I full Connes spectrum R & H D
IERE 5>V VLD R-action & cocycle conjugate TH DM 5., HEF > )L F#E
@ one-parameter automorphism group & Z{%, Connes spectrum 7% R £ TH %
Z& &, ZD Rohlin property &/ 3 Z SIEIEHETH 2 Z &NV 5, 4., Ut
UHF C*-E&TI372 072729 [5]. von Neumann B/Z\FTRNZDIETH S,

3 Cohomology vanishing
LR T ROFBEICOWTHRHE T 3,

Theorem 3.1 (1) One-parameter automorphism group oy 7% Rohlin property % &
2T E&, (2) EED a-unitary cocycle u(t) € Ryeq WX LT, unitary w € Ry eq
INEFEL T, u(t) = woy(w*) Az T2 &, BIRETH S,

Kishimoto [5] & Z 410 unital simple C* BBRZFFHL TW5, ZOEHEDOFHD
KA Kishimoto D AEER U TH S,

£9. (2) = (1) 1 ut) = e 2RBFIEEK N,

Kz, (1) = (2) 208, & k € N Z&IT free ultrafilter DITwy, € w, -+ wg D
Wit D Wryo -+, Wi C [k,OO) %ﬁ%&:&:ﬁ"c%f\ %’ n e wk\wkﬂ K_Jﬁbfﬁﬁﬁ
i [0,27k] T, BREDED coboundary w, DED

t € [0, 27K 73 B [lun(6) ~ wne ()] < (141

25, EBEIE. XM [0,2rk] 2B WKETRY > T, TOHFBMDE 0 <t <
oo <ty < 2rk TIEREIC coboundary IZ/RTWASHDEMED, —RD t € [0, 27k] 1
& DD by, THRITE D720, #E/ ST A Y —OERENERRE DR T, Connes
@ single automorphism @ & & D cohomology vanishing DFHEZEFND T ENTE
Do ZD wy, MO w = {wy,} 2%, B R Id separable predual Z&DDT w I
central sequence IZ &2 ZENTE, i wy € w OO AFKD w € R, o M5,
NS AT —t DE< KM & coboundary DafizE & DBMRITE V. Ry eq IKBWNTER
u(t) = wou(w*) SRV ILD,

HIDLFHLU<FHBAT S &, Connes I3 section 2 TEh~7= JEREIHE Rohlin @
EH ] NS projection e,---,e; &, unitary u M S{ED = a-cocycle U, :=
va(u)a®(u) - - - o™ Hu) ZHWT,

J
coboundary W= Z Unem

m=1

ZRERR LTz,
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One-parameter automorphism group O % . Rohlin property 12K D FFEDR
FEX 3TV D unitary v € Ry eq (28N LD projection ey, - -+, e; IHIRL TWD Z
EITHERE) & a-cocycle u(t) = {un(t)} (% un(t) ® t € [0, 21k] TILIH a-cocycle 12
EHTENTEBZEITHERETS)ZHNWT

coboundary  w:= ®(u,(27ks)(T3);) se€T

155, LU QX ROL®(T) 3 aQ® f— af(v) € Ryeq /&% functional calculus
THD, & 21FEZ T Z &L, single automorphism DEFD projection e, ZHNT 5
ZETRIELTWS, T2 “T271E, u,(0)(TR) = un(27k) (T3 72D KD
TETHBD, I5ITNEMTB LIk > T coboundary DIRZEFHEIC £ -t &
STEEMITIMA S Z &I/ 50, ZIUIBRANIIEBENHEZ 52720 I &3 Rk
REZBOTHD. G w ik Ryeq DILIRDTEND—EKIT w, ZEHITE>TEHIT
MR L TS w, £95%, ZDEDITLTw, 2E5,

References

[1] A. Connes, Une classification des facteurs de type III, Ann. Sci. Ec. Norm. Sup.,
6, 133-252 (1973).

(2] A. Connes, QOuter conjugacy class of automorphism of factors, Ann. Sci. Ec.
Norm. Sup., 8, 383-420 (1975).

[3] U. Haagerup, Connes bicentralizer problem and uniqueness of the injective factor
of type III;, Acta Math. 158, 95-147 (1987).

[4] Y. Kawahigashi, One-parameter automorphism groups of the injective II, factor
arising from the irrational rotation C*-algebra, Amer. J. Math. 112, 499-524
(1990).

(5] A. Kishimoto, A Rohlin property for one-parameter automorphism groups, Com-
mun. Math. Phys. 179, 599-622 (1996).



