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I11, subfactor @
non-strongly free automorphism (22T

HHRE
(MASUDA Toshihiko)
BHRZEZHBEERZR

N C M ZEEAERO III 2 subfactor £ §5. (Z D#W T conditional expectation
(¥ minimal R DZIFTEEZX3.) ¢ % conditional expectation TRER M D faithful
semifinite normal weight £9°%. N C M := Nx,oR C M x,+R % ZD@EEARE IR L
U, 7 & tracial weight, 0; % trace scaling 1 parameter group £ 5. % LT Z(N) = Z(M)
THIERRETS. N L MOIY L ZTERALICRS. a € Aut (M,N)ICDNWT & T
a ® N C M ~® Haagerup-Stgrmer @ [2] TD canonical extension #HTHL 3. OF
D &lXRDOBRICERINS.
(1) &(z) = a(z), z € M, (2) &(X\) = [Dpoa™! : D).
C C°T X i implementing unitary ¢T3 5.

Subfactor © H S RAICEI U TId K-8, KT Popa I & > THMIZIC non-strong out-
erness LW BHEZ DV AAXh =,

E¥ 1 ([1, Definition 1], [7, Definition 1.5.1]) a € Aut (M, N) % non-strongly outer
THHILEDHIBESkL0Face My Da(zr)a=az BETDz e M IZDNTHE TS
FETHHETH 5.

N = M DBREIE L OMEIX a D inner automorphism L 22 BL FETH 3.
L DEH & Haagerup-Stgrmer OFHZE [2], [3] ICED % C. Winslgw i [8] T F ORI
a € Aut (M, N) IZ DWW T non-strong freeness DS ZMA L /=,

EMK 2 ([8, Definition 3.2]) a € Aut(M, N) »* non-strongly free TH B L iL, H 2 ES
kl0#ae M b a(z)a=az BLTDz € MICDWTHETRICELET 25 TH 2.

N =M ORI L DMEIZ & Hinner THEZBLRABTHY, COBAIXalE [3, Propo-
sition 5.4] IC X D inner automorphism & extended modular automorphism D &R T EiF
SEHPRINTNS.

(ER) LOZDODERTEBRICERI N =DIX (non DDOH7R) strong outerness K U
strong freeness &\ 3 BEZTH % %, 5 [EIDFE T non-strong outerness/freeness %% >
DT, CHEHLDEREBNTCH 3.

[5] T3£IGX, non-strongly free automorphism DM LROEHEEE=. “hid

L3 U7= [3, Proposition 5.4] @ subfactor lRE E X Hh 3.
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EH® 3 ([5, Theorem 19]) N C M % III, & subfactor() # 0) £ 9°5. o # non-strongly
free automorphism £ 3% &, ald Boof DFIZRS. HL ,3 g non-strongly outer auto-
morphism T$H 5.

N C M I3 % Longo O canonical endomorphism % v & LT, A"& ™ DB 73 1
513 5N % sector DEA L T 3. Non-strongly outer automorphism IZ DWW Tl [1], [5] i<
&0, ADHIZHN S automorphism & U TREFHISh T3, XoTN C M Dfusion
rule, # U < i (dual) principal graph 24| >TWhiE, FOFEET I, & subfactor (A # 0)
oWtk non—strongly free automorphism Ok FIILTHZHITR 3.

Z C T I, & subfactor DIFFICE S 2B h, BERICRZDIXHARTH 5. _t@%%i)‘ 5
$i#E LT, modular automorphism i 5T\ % & T 3 # extended modular automorphism
WEIHZEHRIIRETHAS, LPEILS.

Z[EOFEFE T 1, B subfactor DIFAEIHFE L /= %%i’)i’\éi)s Z DRI [4) TRIZ
L > THAZ N7z endomorphism O canonical extension & modular endomorphism DO
EHAT 5. ,

p % M @ endomorphism C dp < +oo &2 5¥L T 3. Z DK Haagerup-Stgrmer I &
% automorphism @ canonical extension & [FEkIC p D canonical extension 2 RDEEICED
LHEMNTE 5. ([4, Proposition 2.1].) :

(1) #(z) = pla), = € M,

(2) A(Ae) = dp¥[Dy 0 ¢, : Dip])y,

Z 2T ¢, ik p D standard left inverse T E, & M 2 5 p(M) ~® minimal expectation & §°
B¢, = p7E, CTEDOHNB. Thikd b 3A Haagerup-Stprmer 0) canonical extension
DHEHG L R>TNS.

%E#& 4 ([4, Definition 3.2]) p Z dp < +00 TH B M D endomorphism ¥ T 3. pH
modular endomorphism T# % & & § 5 inner endomorphism &2 25 C#H 3. 15 isome-
try OF {v;}., € M T vlv; = ,J, Yo vty = 1 ERBUHBEELT, p(z) = Yo, vizv}
ERBHBTHS.

LDEHBRICHTL B nldRT dp THEHEBDIPBDT, FiZ modular endomorphism @
RTEBRBICRS.

RIZ modular endomorphism & 3 "j"f INVOxtZERAYT 5. p % modular endomor-
phism & § B LEREDPS j(z) = Yo viav} L3 {v;}r, BELETS. ZOF ¢y, =
vi0:(v;) LEDB L ¢ = (cije) € U(n, Z(M)) é:tc%%fﬁﬂ%. REPOIHZIIVTA IV
ER cbi(c,) = crys BWIZT. BIZAV AL T )V e, € ZHR,U(n, Z(M))) D52 5Nh =L &
IZLATF ORI LT p € End (M) ZHRT 2HHTES. MEBNEEIC LD M = M xR
ERDUTBE, {vi}L, C M % Cuntz relation Z#i7= ¥ isometry DEAL LTHL. %

Z T u; Z implementing unitary & U7/=KfiC

=1

p(z) = Zv;wvf, ceM
=1

p(ue) = Z vicij,1 01 (V5 )us

1<i,j<n
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LEDBLp € End(M)LRRB. POZDphbtO7nERIzL->THEINZIY
A NVEBACEZ 6NN —BT3. RIZoMEED > LEDT, modular
endomorphism 75 % sector DEREGLHZAFEOS —HFHLOMNEHEBLN I DA
WCDOWTIE 4] ZBRUTHE =0,

ROEBHYEROEEHTH 3.

EH 5 N C MZEII, B subfactor £ 3. a b N C M D non-strongly free automorphism
25, % N C M OB#I72 modular endomorphism p BEHE LT, [aopl e A L2 BH
TH5.

FEE 5 TR HOROABNTH 3D, A # 0 DBAXEAR modular endomorphism
(X2 T automorphism RO T, COBRERF LOEHIIEGOEHEL 2 3.

=1L, HOBHRIERICHNS p A LI automorphism T\ endomorphism & 72
BODNEETS. COPICOWTRARKTHBT 2. Lo TSDRF ) £ 0 DIBADERIC
non-strongly free automorphism Z(FHEICHE X R THIITE R, 5, subfactor DIEEDHS
BRRBEICIIUTORDERILT 3.

R6NCMZILMsubfactor £ T5. NCMHP(Q)[M: N <4, FHELLIE (211
BTS2 MBYT S 7 HE Uik 5 non-strongly free automorphism & non-strongly outer
automorphism & extended modular automorphism &R THIT 5.

LDOFRDRBRICIE, RICKBUIRT 57 & 1B S5 7 DBIROD modular endomorphism
% o 7= 5#84(T 17 [4, Theorem 3.6] &, index D4 KiKD 1, B! subfactor T AT S5 7 &
MY 57 583 b OEEARICIL 6] TEG-ETICL>THRS hES LR, &
WO HREZES.

DATEE 5 OO ERAT 20, Zh 2B T 3 =012 F 3" 111, & subfactor I
Bid 5 [5) COEOEABMEMRIET 3. o # non-strongly free automorphism &3 &,
0#a€ M, BEELT za = aé(z) PEED z € MIZDWTHRIELTB. H, :={a € M |
za = a&(z) BETDz € MIZDOVWTRIL} & BL. H, ZERBABICL b ARX L
WA MNERTHEH 0,6 =3a0,IC&D 6, T H, D1 FEHL=F VBEL LTHERIT 3. %
CTCIDA=SVODOEERT MNaBLoTL 3. T3Lsc RBHOTH,(a) =e*ta B
BRILT . TTThi=a), EBL L 6,(b) = 0,(a):(),) = €tae™*\, = ad, = bE D
be M, £12%. &=z € MIZTDWT bo¥,a(z) = a),Ad A_,6(z) = aé(z)\, = za), = zb
&I2BDT o%,a i non-strongly outer THHHEBDLP D, EGOEHEH/S. 0< A< 1
DB EDH F T o D Connes-Takesaki module BEHBAICRZERZRLTH S, MEUEAES
R &> TRIBROBW CIAERAT 5.

I, MOBEDOIEHDBEEHIT 5. CORELBRROEGIE LOEGOHALEL
THB. (X,v,F) % M Dflow of weights £ U, [T(N(w) C M(w))dv(w) N C M DHIl
ﬁﬁt?% :@qﬂll}\%ﬁﬂlﬁﬁ‘\ U’C at(a)(ﬂ‘w) = B(t,w)(a(w)) tﬁﬁ?éh% 0“,,‘,) &Et M(w)
D5 M(Fw) ~NOBEHCREE# L 723, o % non-strongly free automorphism £ 33 & o
@ Connes-Takesaki module X HBAR B D, FERIC AT B L a,, € Aut (M(w), N(w))
##3%. 2T a M non-strongly free THBHELD, 0 #£ a € My BHEFE LT za = aé(z)
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WETCDz € MIZDOVWTRETS. ThH 5 aew KB LT z(w)a(w) = a(w)dy,(z(w))
285, ZITH, = {a € My(w) | za = ad,(z) BETD z € M(w) IZDWTHRIEL }
EEL EZIhIEBETT Hilbert 2T ae. wicBLn :=dmH, ZEAUTH 3. 7=
0:6 = a6, THBHHEEXY 0. & Hy 5 Hr,(, NDIL=H VERL RS, I TH, DE
EZ—DHEREL {a;(w)}r, &BL. (A # 0 0BATHLYREERY MV E L ZEISHIK
EWSOBERZOL S BRBEXTERN.) 0.,)(e;(w)) = T, ail( Fiw)cij(t, w) LEDT L
(cij(t,w)) € U(n) THY, 04 5,u)0(sw) = O1450 CHIHEPSIY A INVER ¢ii(t+5,w) =
>k cik(t, Fow)eri(s, w) BHRILT 3. (cijz) € U(n, Z(M)) % cije(w) 1= ¢ij(t, Foyw) LE®
L EDIAVAINVERLDY ¢ = (¢j:) € ZHR,U(n, Z(M))) THBEIHZ. ZZCcl
*/&%9 % modular endomorphism % p, & U, Z® canonical extension b* g, = Y7 vizv} &
ROIEELTB. ijy = vi0,(v;) LRB L LTHR. q; = [} a;(w)dv(w) EBL L b,(q;) =
Y ;aicij; CHHHEXD, Bt(zj a;vy) = ), ; aicij 0:(v;) = ;5 @iV 0:(v;v}) = Yo aur &
RY, b= a0 € My LD, T vfp(z) = zvl BRDT, bp.a(z) = zb THBHHENIIL,
HMOBELHARICHEIDSN D, BT [5]) LEBIC pa] € ATHEIENTINS.

B R IZEHE 5 T automorphism ¢/ modular endomorphism BT & 2512 CH
. N CM %I, ¥ subfactor C IS5 7 DN MY 570 AD L2z L -
TK%. (A#0 TIXIDKS % subfactor ZREER T B BIIHERND X = 0 DRI
THENTEE. ThIERDI /N7 MDY, Zimmer OEBKTD I H 4 27 )V D minimal
group & LTENBHLERLTNS)

[id] [o]
[id] [02]
[e]
[o4] [0107]

@ principal graph € « i outer period 2 M automorphism T 5. F=TFTDFS5 7 ¢
o1, 02 IZ AL period 2 D extended modular automorphism T&H b, 4 DOFEAICHN S
automorphism #* N C M @ non-strongly outer automorphism DL TCT#H 5. —HFTad
inner perturbation 25X &% & a & Aut (M, N) OICHIRTZENTE 3. ZDKa
BIHETS7CEHNSHED S, o ld non-strongly free THBBBDP Y, 2D [ap] = [p]
& 72 % X 572 modular endomorphism p. BELET 2. FSHPIZZDp, XENTHSB. X

51Z o 7 non-strongly outer automorphism & extended modular automorphism D& T

KOERWEBHAL P TH B.
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