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R N G> » @Ioéallfﬁoﬁiﬁ&ét group T& % & % square\\
1nt;grab1e factor representation @, Prim C*(G) D open_ poxntf
’E:’%'-f{. Tw %;L- EERUE. REULZHIE. "connected” &\ 51K
EFRBIFTITEL2TUDEULLS RV, BUBAURXXOHPHT. % to-
tally disconnected group ¥ U T . Prim C¥*¥(G) ® open point %
HEx27%WwW&kS57%. square integrable irreducible representation
OfEHEKRLULTVWS., Zhid Dixmier WM U . Duflo-Moore-
ﬁosenberg HbEI R EB PN B conjecture WA+ 3 negative 7
answer X2 > TW3,

& ®%® . square 1ntegrable representatlon &+« (K-theory C‘. B
WTEBD THA ﬁ(Boum Connes -Kasparov con;ec@)& ORBE D]
WTi#EANXE WV, Poguntke o simple subquotlent lgBﬁ‘d‘%AI

[Pg3] OBmRR. XOBERZIEBAERNBDN TV S, Unimodular group

e

$dH LU non type I square integrable representation 2 —2 T3

HyTE. Lo con;ecture luﬁ‘d‘%ﬁmkf&v'{‘h% P:?b‘fi’)‘b)’

et s o

f
!
¢

G o 7 3 R T o O

)

CRUOBAROWTES 3|
\orzsTmss. MWM Lrllly 4 421 .

CEx (S-S

ﬂ,:,{menable locally compact group}l«._ ’(_‘Li\ Kasparov t‘.
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8 3. Non smooth objects

3-a.Groupoid

- Mackey ([(Mk4] M little group theory » S H’-‘l% U T. %m w @ .
zﬁﬁ?ﬁ%ﬁj@ﬂ%&ﬂkbkokﬁu FOMBD LY vir
tual group T % > ko /group action # smooth TH 3 & FWH & 5

e

\\& stabxlfzér subgroup @ conjugacy class &5‘7?‘;? L‘%O)'Cp Z
0)%9!1‘1)‘35})’{. h3ZtWikohk, Mackey HERHBERERUL L E
T, BB RERIRRDBHBUTLRL,

ChiHESEERR/XWE Ramsay [Rml]l Td %, T hid ¥ ex-
pository REMNERF->-TE#D>NH2DDTD Y. non-regular éxten—
smn@ﬁﬁﬁkﬁi%&vk.muwwgmwmdmﬂ " EEEUR
bOEFREDI. AEE b’Cti\;” non transitive 1mpr1m1t1vxtyf
‘theory CEW C«.’ similar % groupmd oiiﬁs’*bflﬁlic«_m%&m%/,
#ﬁ&b‘%ﬁéhfk‘%o SERSTH groupoid @ text & U TO®
gYEE->TRVRL,

BiZg 8V T Ramsay [Rm2] Tl . groupoid ® situation &
B % little group method BB T H TW S . Hilbert bundle,

‘mmwr@mwmnmnﬁgbﬂﬁﬁgkénf\—&%&bfﬁb
DYVBLR>TLEY., RE—BROATERHBRPER TR ED
RoTLWRLVEIISEBdDBLH B,

ZODORIZ Westman, Seda S ORUBLLKOPH S HB. ThEEM
ERP3EREARVOT. THERODVTHMA RV,

BT 30O Feldman-Moore [Fdl11l, [Fd21, Feldman-Hahn-
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Moore [Fd3], Hahn [Hhl1l, [Hh2]1,[Hh3], O —EORNXTdH %,

Feldman, Moore I Dye, Krieger @ von Neumann algebra I 22U T

S

0th$®f§’a?§ﬁ"(ﬁroupoid ® o -regular representation I
&k - TYE >N %3 von Neumann algebra O 2ToR. 28R

N [Cartan subalgebra %2 £ > von Neumann algebral X 2 @ style
== 2¥-4: e

\CE XN BICETH %JE.’. H it von Neuma:algebra ® context

LEYZTHONALTCEIEERN S, |
von Neumann algebra & £ (D Cartan subalgebra & OBHRIX. L
B 12 Takesaki [Tk1] BBV THMASHh TV RS K. RBOHRY
MEERLGEBRED 3. P2 &d factor @ case zzmia“m:r
Hahn [Hh3] DERRKCEL- 'Cj(ff[Cartan subalgebra O dual + D\

fequlvalence relation t%f&ﬁ.% R EHT. d»E&ED von

!
Neumann algebra & Cartan subalgebra @ pair RET T 5 & B /

PLUT—BBEB—EODWVWEEZ AT Connes [Cn2] BHBT 3,

# it Atiyah-Singer @ index theory % foliation LR EEIF 3

%% % k. non smooth %2 foliation ® ¥ & . compact group 5
act UTWVW3E A& W# > T quotient space BEBREV DO &
PVBEOT. MRH+AFELRVU. FUTREZOLTHMARTS
CERED-TORTS 3. % C T [quotient space J:(Dﬁﬁ@‘rt@\x

/ "2 covariant 7‘3551%"&?#‘9?!:‘6 measure @ family (random}

,,.Mm

lvarlableff&'ﬂ]\b'( *’E‘hf&j ‘quotient space _I:OD measure i #E}

Pty >

..... A,

L‘d‘ % transverse measure 'Cfﬁﬁ“d‘ %jc.. g F P “C‘ ﬁlﬁi@& % #®

im AL ENWTE ?:zf Z 0 WA T groupoid von Neumann algebra- \

{ g-:é ‘;""5’% & . general 7% weight % mj

(tive self adjoint operator)® family Rk > TR ZEHTES.
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Hord, 2O EDEMIE Haagerup O operator valued weight
OHRBOBNLBRANDODBEBHRITIERVOLI TR D 3B,
Bellisard-Testard Ciﬂi?ﬁi@ )Zlc.a"ob"f D & 57 weight

ONE%E (sﬁngular 1ntegral d

sition)k ¥ A % . Sutherland

[s141 & . c_n&\: group G) regular representat1on beéaﬁji‘si‘

éJ_on Neumann algebra » Cartan subalgebra RF TW AEHREH

U. "Singular Plancherel formula" EHEBBRARDORER.,
DFHAD merit . type I trace B H Wk formulation W T X 3
® T minimal projection 2 & 5T B3I EBTE. ChR&koT
transverse measure @ﬁ;"(‘”—ii > % Plancherel measure @ nor-
malization E?TO—TQEEI’J‘%% ZETH%. ¥k [hyper ',
F;me 111 factor (D Cartan éubalgebra ii u;?; c:(m,lugacy1
\class T u'.”fl,uﬁ,f'fﬁ%i)) . B>PDOEKT canonical T & 3 &
Zxrxoh3d. ~HBRHABRZOBORLTUDB—EHNTRRVDT.
*plancherel formula" G BATLIVDHOMESI . MBERLESAT
W3V &S

PDErtofiBanaBe»d B T. groupoid theory . RIH H
TERMREEARIZUVLLY. BROTLVL A UVUTUHERRFEHEL

RTIVEETHISELES.

[l S I A

2-b.Cocycle

N<GT NIt type I THB&ULD, groupoid OETHIH &
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D, Mackey @O little group method & 8 W T. non smooth
case ’C&éo'l‘%f&%ﬂﬁ 1mpr1m1t1V1ty theorem 2F 2 &S5 & 7 %

&) G /)] factor representatlon ®6}§Eli‘ N _I:.O) G- quas1"imﬁ—“"~%

,,,M«

{!vamant ergodic measure & . Fh & & O'Cﬁﬁlléh% unitggbj
iqq@e@ﬁﬁk\&m<t%%ﬁMkuh§?%”tkﬁ%oZ@
BRILHE->T—HRBEEBU RO Ramsay [Rm2] TdH o, U
RUBHKMLBZERCROYBE»ZE. EELTFHPULLVHBEERS., L&
» < cocycle WH.U T positive BERE LIS DDODUHERBRAR L.
bDTH%. TERhTODDURNSHI 2 E Y % & . Moore-Schmidt

[Mr51, Sutherland [S13]1 RETH S5, WF hd amenable group D

comology group € 2WTH > TWw 3, Schmidt & ergodic theory
DIMEBH» S cohomology group 2> TWVWB S U L,
D& S

. %

invariant ergodic measure & ». cohomology group

I2UT. | irreducible representation @O % ¥ B A

B D quasi

ODWFELEAREULU. ergodic theory, function algebra theory 7
CERVHRRFOZ LU RS THER VR > TY
BB REHMBLUTIE irrational rotation BE WY & h % .
ChRR2O2VTWHERLHDTCEREVL, TZOM cohomology — 20
TRPRBIVFXBRIND> ATV SIHAERKOHZREZEZEE I LR L,
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8§ 3. smooth objects

3-a.Primitive ideal space and dual topology

X T. group extension OR MW NI %5 irreducible repre-
sentation ¥ %2 & factor representation O ¥ O L. Mackey
[IMk4] BV T. Ve ITHBRLOVEFRRTHS, ZORLWES

< %2> T. Fell [F111,[F121,[F13], [F14] && &k % (C¥-algebra @
dual topology @ .m.i)f#ﬁi':w'fh%o OB/ LERE Dixmier @
FEARENBEUHADONT. CORLPBRRIISTHREREINT HEIY Y
F¥—=FPRRRoTWSB, 2O C*-algebra WHIT Z2HE 2 group C*-
algebra & specialize ¥ 3 &. SRV A-RBEENESL 3,

F9. I[FI31 EBWT [subgroup z‘)) ; D induce up i)fifR/
w“k@ﬁmmmtumurﬁﬁraamawrsnn,uogiu
BO dual ® topology EEBMUHET 3BAL BV TEHD TES
TH3. ¥b anm[mmat$kmiu\wu:u&hrcm\

topology JE’: subgroup wﬁﬁélﬁhfﬁ%'l"?‘?iﬁ?}&ﬁvffhﬁo

et s e

# G t«.zB!n“C type I normal subgroup N "&oi<<’:n%i§'°’“('

5->Td. NO dual OB A D stabilizer subgroup W ZE & 3 % T

BEE NI B, T THWHB LD subgroup RARBRRE A S LS5 T 3

W‘suhgroup C*-algebra" ¢ kW h 5P ULE. C n—ﬁ

(RONE LB subgroup T RXRTORHEER FELHDT—2OD C*-

algehra@ﬁfﬁ?zbf&i%&: RUEeDDTHY. Glinm [ # %2

| DDEBRUTCV S,/ Wi dual O topologY 2RBETFIRLDRER
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Ed3THA/EUTARLVYE., BORHABREHWHRT 3D group C*-
algebra €@ crossed product T3 RV C*-algebra B A H M 2 &
DERTIERBRIORAERAKEL .,

hoOBBRE2FMAUT. Blattner [Btll . little group
method @ non type I case "N (D. ééﬁ'ﬁﬁ(D-*fﬁﬂ:’Eﬁv'Ch%o
BEa>rN7 # G¥ normal subgroup N 2d > TW T Db”é) N
MBEFUD type | TRVEA. N % base R UTHHFRITS T &

uaabaﬁ&wnmo%:@@gﬂzkompnmwm>&bgi

EUT. GTW@RL Prim C*(G) % little group WML TV 3

G W type Il Q¥ XWX i® Mackey @ analysis —BHUTWV3, #
DOFEHBUWL. Mackey & 13i#® > T measure theory 22 HLRLDT.
Wi B separability condition dF H ER B2 2FEUT 3‘3?.

-

Do

/\Group extension NKG O R R > TW3 & ét«_ A § Prlm C*¥(G) D
topology 2 2 5. C*-—crossed product O X —£KH1L U T
Cﬁtfﬁi)‘&ﬂﬂ“”f&% ¥ A M abelian 'CZE% & ék(isy,f

>)
|

transformation group (Q ,K) N5 X oh 5/: KRR3., 2COBE
Wi transformation group OBE{ L H U DWW T Effros-Hahn [Ef4]
m;cr%<mwsn%”ammako '
1& 30 bﬁ;ﬂcompact OorEwr. " Choquet theory B HWT ¥ 1n1te””
L trace OM A RITo>R. TRDBCZ *Liit r_l:OJ K1nvar1antf{
‘,} provability measure ODHAEOHE LR %’__’9/ COHT—2@ Primi-

tive ideal WX T B3 -2k LD finite trace WEXEL S 3 FEY
example W > THREHhTW B,

X AW, Mackey & I RMR 3. orbit closure & & % quasi orbit
OB 2 EHEULU. ideal theory ORI BWVT. Q% smooth HD
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minimal % part & localize §3 2 & %21F»TWw3, REL. &
quasi orbit X Gg-set TWHEI M. £ T UD locally closed T
(% @~ SR

TR EREU T AE AT T amemenie disereie s 75 5 8
%li’.j& PrlmmC*(Si: i{’) @D element X I XT [induced 1"epre--*}t
tation © kernell & LUTHATEZTE3> L FMUR) T hn
Wh w3 [Effros-Hahn conjecture | TH V. AR D ideal theory W
\i@ Eonen-n, __—
Z ® conjecture ORI EEH E%I WTWw3, Efross-Hahn O
B, FRhRRERRULOW Gootman [Gtl] TH %, I XROBER
EBLDHLDPICKVTFEHARRZRHOD ERM S, T D conjecture %
MRUTWVWS, §2HB. orbit closure B § X T compact » D
@ T. ¥ XRTO® (isotropy subgroup central )T . G 73)‘3‘
abelian open subgroup 2d D2, VWIS XHTH 5. AR OZH BT
2B UL restrictive Rdb DTk H % B,

& U general 12 situation KRR BZHERWLE DOV TR Green [Grll.
FTCRERTALEIRSIRV, (HU. Green I[Grl]l KBV TD open
subgroup DIKREFEWEETH %, ) Wl 9. transformation group
C*-algebra W WHWSF. —## D C*-crossed product & U T (IE
ML ll. twisted covariance algebra W ¥ U T) conjecture % &€
LTWw3, 22< & d formal 2 revel KB W T conjecture @
EUdEs>RL i?‘f‘\[‘—t’l_*—algebra A® Prim A W& 3 Ud Hausdorff T;')
BRVZEN, BLERER PV LTV 3,/ Green OFH B XD

EBYVTHE. (ARGQEBLT. GO Prim A ED Gction & es-
; e
| sentially free) T$ Y . (1) G & amenable » D compact open

i subgroup 2 ¥ 5 Prim A O MWV ¥ X T locally closed, ¥ 2 & \\

22



r\’_;____—_______,,__.’———————‘
X ez ) [x bad lely MWM&W%

UPAMG%QWWM&WI@ mx%wJumb%ﬂm
}mw%KQQWQﬁg

e

\2_) G discrete amenabl\q Open subgroup B & % & Z O W

e o SE—

B3 mult1p11er ’Ci;tf&<\ subalgebra & U T ® C*-crossed
product CAZDTHEBRBEVWRILKREDTSH 3.
MRARRIZBMITROAFTYTREHRU O Sauvageot [sv11,
[Sv2] T% %, £9 [Svli] TUW (N:A;:;wl’ét:;é # abelian @%AE%E
rﬁb'(b‘% f*%lilk@?:ib@‘f&v%o (1> G ¥ amenable ¢ & l:li‘i

1c*@G,X) OE®ED primitive ideal U |induced ideall 2 & &, (2)1

G B discrete M &L C*¥G,X) ODFEE®D® primitive ideal & in—%

4 duced ideal W Fh TV B, /Z O >0 FHE2AELWYE. dis-)

crete amenahle _group & abelian C*-algebra W3 U ’C conJectuﬁgﬂ
o MWW X htzn_ LR %fc_ Tl 3 T essentially free TR
WO T isotropy subgroup OEH 2 MM FL > P BMEELRY ..

Fell BSE&H U &2 subgroup C*-algebra C¥(T ,X) BHEHBLX R ->TL

5, ThiIRHE D induction BN U T Prim C*(G,X) &
Prim C¥(2 ,X) @O G-equivaliance class B ISE LTV B3 &E X o h
3P oTs 3,

[Sv2] BV T C*-algebra A ¥ non commutative RFH WD
WTLERUBERZ2RLVTVWE, COEE. f@%ﬁmﬁbr ﬂj

‘‘‘‘‘‘‘‘‘ SRR

{ fros i)fiﬁb - hg@gggneous decompomn B Prim A B2 base I
uzm%ﬁtm’ EERBRNERULDRALEXRESY TS B,
- i'c<%<‘:\fﬁﬁ\'§‘b¢yd1screte 'C?t:lniﬁAc‘_ C*(AG)

;/(DEE%CD primitive ideal 1nduced ' pr1m1t1ve ideal C«_‘%in

TV B3 RLAETHTS 3 ei Zh ’b‘i Gootman-Rosenberg [Gt3]
i &k 3 Effross-Hahn conjecture @ (&L V9V —fibtxh i) T2 @

q?k'@&% ZZ T non-smooth 72 action 2H{ > TWVWBRED S
global 7% cross section & hRVLoEB. BOBLOEH %
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compact s‘ubset KHIRT AT, Th&HU TR local section # D)
{B2eMTE. 22T cocycle # coboundary &3, 2D
icobnundary P S isotropy subgroup O RBEEHLBL O DR E YL ..
compact subset BE AL ARZLUT. FREHLXEHNIEUL T local
section BEAEANDMESH>TEUULTLHE. RDODI3ERBE S
hd., TOXS5R section WIFLMhI3ZLR2RURLREHE. #
% X local section theorem * M A TW3, GO amenability WL #¥
HMEQPERZHTDHY., ChRUITTEHBECRABEIH S I &N

| P_E_%,‘Zf

L)l_t T Effros-Hahn conjecture B U T W —BEUER,

ti)" ’jl(AG a) WBVWTHW ¢ » amenable‘( PrlmA_l: B

f,w»m S

w-»r’

/'\'.fiee_ h. act b'('h‘i"blix C*(A,G,a ) ¥ simple l‘.fa’.% ZEBHh D
%oAiﬁ typeIT&%%Aluiiﬂhuwﬂ/@ﬁﬂf?ﬁﬁf&% -
oo TOHFAERIE C¥A,G,a ) @ dual topology K2WTd Wil-
lams [Wmll, [Wm2]1, [Wm3] KBV THE XN THB Y. CT class ®
CCRRBZRDOZHBREBRD SN TL 3,

A Y non type I OB & . operator algebra O Rt &> Rh i
free ELIZFHUPURBIXIZIZXYUYTH 5. AT A B UHF al-

gebra T ® simple C*-algbra €I non sense R{LYUTH 35, *

CTLTUD free TRVIEAOD simplicity BHA T H . Connes-
Bratteli—Olsen—Pedersen—Evans—Takai—Ktayama—Kishimuto D8N
(‘.J;-:'C 7Bz < & d abelian gfoup RHUTE. Vb V,b%g
(S“trong) Conne spectrum 2 stahxllzer group oD Cc.Fﬁ In %' &

\ -

iu&':'('ﬁ@d&&ﬁ.'(b‘%o
Primitive ideal P R T 3 L dWEWhHhWw 3B strong Morita
equivalence DRRPBEBVRBAVLZ VL FOILRO2VTHROE
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THh R,

4-b.Morita Equivalence

Ideal structure K2V TOHWRWE. HOEKBH/ L C*-algebra O
framework T d - & algebraic WK SR EE X BZ I >R,

Mackey @ 1nduced representatlon theory ORTUE < ThZIkRU

TWw3 &2 35 4‘% [ 1mpr1m1t1V1ty theorem 7’&?‘ - ‘éS ﬂ t éi

R ———— /

'gebraic cu:EBﬂbJ: A ﬁt%& « Rieffel [Rfl1, [RfZ]l(-ck"JT
RENER,

PEUZOXABEEKE Rieffel OM A TR, finite group
@D category T algebra @ﬁiﬁi‘@ﬁﬁrbﬁ ?Tlgﬁ} sn'cxn

i,

'5’7'321’) ‘5 ‘Higman Cijfxm te group @® subgroup 75> % 1nduced

representatmn ’é\ algebra (Diiﬁ,-’*é: L/T.' formulate *J‘ 32k

»,,.x

ﬁc—ﬁﬁﬁjbflﬂto %na:,t\ % @ group Jb) r subgroup ~D re{s:_trlc—

ot

tlon 75: i‘if.ﬁ?‘% _group algebra @ _expectation EEXBHZET

ZDEFE X AW Stienspring M cp map @ structure theorem
BEoh&eZ2ORYVFE LSBTV S,

Rieffel W . [Rf1]1 W BWVWTZh s OHREE C*-algebra @
category W H A A K. [Rfl]1 W expository WRERDS\ paper

THHsHBy BRI /open CUBe R subgroup » & @ indﬁcéd rep-|

“resentation ODHEGRBEPRERE2RXABLTIE T. C*-algebra D& D C*-
algebra "D (T UDAHMWH/ D subalgebra EVWIRTRERWV) A .

® induced representatlon EI3FELEZBEUVT. O framewor [

® > & - T algbraic & imprimitivity theorem % FFHi ¥ 6}_:&
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T

ok tCondulonal expectatmn o — ﬂ&ﬂ:jﬁ‘ HELUT. ” C*-
algebra @ module” @%i?‘ilui%’&f&?‘u&k&?(\ EHWCR
iﬁbb‘ﬁ(ﬁ!c‘(h%o

7 % % C*-algebra A DXH % H 3 module X & & o'tﬁi!“;%mg\

lcanonical I [imprimitivity algebra E[B H# K T &. bimodule X

BAHAUT A Y EWlx2LdAB LR Hermitian module category 7&%

/.nq e

o R S

D. Zh C*level TO imprimitivity theorem/T3 5. R H %
ﬁ‘:i THHhE. Th li_‘D(D C*-algebra A é E ® relation %2 X
BEXTVBEERZCEBTES,

¥TTHEIWR DD C*-algebra L <A B4 Hermitian module

category 2 F o ¢ 2. LOBERFEFEWLRLY module (imprimi-
tivity bimodule) R H M T B3I ENTESTEHESID. T hid AE
M finite dimensional M & XWXk Morita REA->TERIHhTEY.
XEUMLT BT, LTERU 2 ABBRUE (Morita cquivalence]
EWE N Tk, Rieffel [Rf2] KBV T C*-algebra W2V T

i Hermitian module category T W¥*-algebra K2 W T normal
module category THUTWVWA ., R & U T W¥-case TWURLW
Morita & (ﬁj BOERBMYL T 3B, C¥-case WDV TW relation
BLETETCRERHRERBR>R W, ¥ B. Envelopping von Neumann
algebra (—Jf\d) Morita equlvalence KR>TULESDS ya

2 C. Frﬂlc. 1mpr1m1t1\nty bimodule X BHET B & >R -2 0
/C*-algebra A,E, % .| strongly Morita equivalenq’é‘ HBHEEHEU &

% o Non trivial €& » T ik#ﬁliﬁ’*ﬁ example » Rieffel

s e s,

[Rf3] l" 3’:) L"C%—-x_ n‘l‘h%ojG % 1locally compact group. K,H

& closed subgroup ?: 5 & E. Z— OO transformation
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G
Nk 27
*§\¢,\Hﬂ/ s LERE
f;\ 4-h 4 G-h+p
R NEL  (F4 -2 h ¢~ +h

o

group C*-algebra C*(H\G,K) & C*(G/K,H) BE» THAR in-
rimitivity bimodule & &k > T strong Morita equivalent 72 %

f Strong Morita equivalence I =2 ® C*-algebra WEHRMB L2

CEAUIDTH B E2BEREUTWYWS M. Brown [BL11l, Brown-
Green-Rieffel [BL2] e 2}‘3 WT-. Y C*—algebra i)f countable
1% approximate 1dent1ty BPdHoEWVSD %ﬁ@x‘(‘\ ,
f;mmmmvaﬁﬁra@ﬁawrsnno&%oﬁi@%br
strong Morita equivalence OHF R U KM PH oD R R EVLXI LD

K OK: Rieffel [Rf4] W . Mackey method % strong Morita

equivalence O FETHEMRUT. P3BEEOBBIE2 AR 2. Rieffel

D BT Green HE2OBELISRHUED. /[C*-crossed product @
BRI BV T Strong Morita equivalencw
TWw3, 2Thit&->T. r%ﬂi TOD @dea{l"trace induction @ con-
TR RECHET B LN, PROVEAL (CUSEER?) ¥b
NB3ZERBRok, DVTRVAWZORXW Rieffel [Rf1] & &
HW. BEFHEUTDHD LIS DI TLEERS, |

<[&meﬁmhtmwlmﬁhrﬁﬂmiﬂéﬁmbko

% C*-covariant system, H 2 G @ closed subgroup & ¥ % o

[——

Rieffel [Rf31 X & Y C*(AQCo(G/H),G,a®A > & C*(A,H,a) &

strongly Morita equivalent T Z h 1mprit/t1v1ty theorem|7 M .

KU C OMEL C*ALH, 0 )OCLLG/H) & jspllts U. ¥p2Z®
splitting WRHBMH W HBH T natural 7’&%’)0)'(‘&) %ﬂiﬁ%ﬁ
Kaleara [Ki31 WBLT 1nduced traceﬂ) character‘i‘zatlﬁfé% i
i%&%k&i%ﬁ&%&ﬁbtoit\u® WX R B impri-
mitivity bimodule O ¥ YV A, foliated bundle D C*—a)»gebra

')z :
H=\ c*( NDC(6), G m&”‘%
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WD2WT O Natume-Takai O RZBVWHELSF A R LEDOh TV 3,
Green X ¥ 3 Morita equivalence WOWTOMWFE L HED. Rief-
fel B [Rf5] WBLTEANULTL S, Zan2ERARI LK.
Green . TOREERLDRESITH %,

FHLURIZDODWVWTIE Zettle, Muhly-Williams, Renault, Kajiwara
RERE>T2. SOMENSEH. ThELRZNESOURL .,
K&K BWT strong Morita-Eauivalence liﬁf 3&‘3 K& h T.

e it e iirminenc
— eememmcemreemet”

;ﬁlgb‘"ﬁ‘ % C*-algebra 0) K theory t@Eﬁﬁ-liﬁbb'C@.’Elt’C

et

BRADPOIUIEIEMRINMRIBZTHS 5.

4-c.Trace, character, semicharacter

Finite group, compact group K BWTEHIHB DO "character" % % |
ABCCUBHDTCTEETHY. POoHATS >k,
@mwk&hfﬁ RURBZMORENBERACR3OT. B K

Non compact

H®D trace B 3¢TF S &iiﬁ'ﬁiiﬁf&b\b‘ fypelgroup o n

TﬁCW@,%@)ﬁ&@ﬁﬁ?%ﬁﬁ&%if0meyhme%
EnU. BrALEROS S S 2%5% %] %% (seni-simple Lie
igroup i«_ o) L‘- ’C C:t Harish-Chandra . dlStI’lbl_lmt_’lon 25 ;’t 3 Z ?:j
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VERBHRBBREDVARLV, FORBAEWRWVWE % ¥ T. character,
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R R A s TN e T \ ‘_// e

M&T character & ¥ Ud distribution 2 5 % ?’ ¥ &

R

s I S—

definition ideal E&i'ﬂ‘%uc‘:%\?"&b(tib‘o T 3N semi-
character %2 canonical WKE S & . S5 F L distribution R > T
{ n%t%ébf ﬁ%( » %5, ¥ Pedersen [Pdﬁ] L«_%L\'c‘ ; conjx

e o

g

§

}
[nected L1e group Cgﬂbh“’(‘ normal representatlon ‘bf'd‘ dis-|
i
/tribution semicharacter 23 22 & & . b & ® group » con-

b
4

nected semisimple Lie group & cocompact radical ’E ’t) “.3 Wcon-:‘:

.nected Lie group EOBEWMEIRE I &P ﬁfﬁ"(‘&% EBRED
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n'mw% zck;%@@'c&%ﬂf

“‘W

I

G i)‘fa?.“é’b% discrete TR VB SGR2WVWTIE. ideal OIFHE & W

31



BoT. #FFRHE UL, ZThid infinite trace 2H/ bR T hL 2
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Kajiwara [Kj3]1 & &k > T G » non abelian @ case KHIEXH T
W3, UL crosséd product L ® trace @® unicity oW Tk
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TERREKEIDOTHY. — £ DO C*-algebra. Hl X I Peters
[Pt2] WBWTRX AR &S/ UHF algebra O gage action t?."j;_\}

T e

!% crossed product ¥ 'CCi(_—-"JOJ primitive ideal C«.i‘j b 'Cﬂ)/’

UEOBIWE ideal theory N3 &. trace DA WES—2 A v
Y RURBLV, TRCOBER2LTR. IRBUHEHZARL

32



G (¢<h el Mﬁ Jadihs

v aci ok i s
} % %)%L \ r’?ﬁ )< ’L$\ Jfg g \%&é Ly e&\.\ ’iva
- G e 525, \

D T. trace ® Effros-Hahn conjecture OHE b FT L EIS OHP V%
3CTH 3.

4-d.Plancherel formula

Classical 7% Fourier transform OB R P > L F U - Plan-
cherel formula @M # & . non-type I representation l‘cﬁéﬁ* 35—
SOHNR object lZT&‘v’CL\%o

Plancherel formula‘la‘. squafe integrable representation @&
LA, O object &4 > T unimodular TH 3 HE B MK &
7% weight &W RS % lﬁ

'ﬁular locally compact group &3 U C . Plancherel formula %
iiﬁﬂ: Lr T2 OJC:I Segal [Sgl T&% //Ummodular 'C&hl:f regular)

representation 2 4 semi finite von Neumann algebra 2 H K U 4$-

.._..1,______,1

Ml B B Dirac function)d canonical 7 trace 7&?57?.'(!:‘ ’5,; ,

z @ canonical (Haar) trace O B2 % central decomposition By

:,'Segal O)E:HEOJ Plancherel formula/ & % . Ernest [Erll & & %
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t‘.%iﬁ‘d‘% &b‘f%%ﬂ
G M type I & U T Haar measure 2 8 X4 I normalize U.(2 &

KE->THRYT %3 ordinary trace ® minimal projection 2 & 5 T
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T3 %3, Unimodular Plancherel formula W 2WTW. XU
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abstract KW ZhPUEEIREZ ARV,
Kleppner- Llpsman [K14], [K15] . —5 type I case WHRE U

R e .

T Ci I:‘ % i v’ group extenswn si tuation D Plancherel formula % .
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Mackey's 11tt1e group theory 0) Plancherel lﬁ& AB3TCTH 3>
[K141 2 main R X TS Y. [K15]1 & [(Kl41 OB EIALT S V.
measure cléss DO Y I Plancherel measure HEEZ2RDP TV B, &
1L semi direct product RED. W35 W 35D group extension @
example BEHHE X Hh TV 3,

Non unimodular group @ Plancherel formula i+ B 7 % non
type I case LERXHUVVWHERRBOATVLE. CORMBEERBILE
BRUEDUI . Kohari T&% 3%, ﬁllt ax+b group @ harmoni;,
analysis 2D THRAL TV 3. COmX. 19628 HIRETh R
bOTHYH. ¥HWER o & Kirillov OKRXBHEIh2ZEH»V T
55 RFANE. KEREFHTHIS EFSIIENTE LD

fNon unimodular case DB A& . Dirac measure i)‘f trace 25 X 2 W\,

0) T, central WHBRBULUELBHL. Radon-Nikodym derivative & U

s
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\
!
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ETUPVEBEERUTVEIRTRERVL, XD step M Tatsuuma
(Tsl] RE-oTEXETh3FTCHReRIhEIRIBPo>R. G W non
unimodulaf locally compact group & U. A T. G @O modular

function 2 9. H = kerA &B<< & H W unimodular 72 closed
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normal subgroup T» %5, H WM U T unimodular Plancherel
formula BEVYLUTVERTH5S5P 5. H % base KLUT GO
Plancherel formula 2 {3 5 C t BEZX N %o EU Tatsuuma
. RAL—BWAEAEEXRRTERL . wnm@iLfgfi
_@J:OJ action ¥ countably separated T& 3 Z & 2 K&
UTW%, 2D« X Plancherel null set %2 B IX. Er > _\®£.t

@ G/H quasi orbit space ¥ U TRH T X 3. X U non
“unimodular group @ Plancherel formula Tlt. & % type 1 T
% > T® unbounded operator ¥ h‘ %7 ». Plancherel measure
% measure class O)EP'C“ﬁiéﬁ‘%Z.tlbf'F%hho Zh
. non type I case THLEWHUAL TS Y v Iloee trace ME . mini-
mal projection & Xk % normalization DLW TS 3.
ZTORUVWBISEST Pukanszky liﬁkfc‘t X [Pkll 0)53%‘5&.,

S IR
Y

BLT Mlar solvable Lie group @ Plancherel for—v;
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. Q:nveluppmémalgehra D element )R EB T I & & = Tiﬁj
i\:t‘m &:’E BYTRVHBRZI>TRUTVW S, ThRR20VTl Tk
fi'cﬁ&nmo‘m:rts RV, ‘

ChiZ# < OUW Dufro-Moore [Dfl1]1 TH 3. HODAXNOEKRD
B4HWBWT. Plancherel formula WHT 3 & BHFEHhh TV 3B,
Non unimodular group G M U T. H = kerA & B L%, 6 O

‘regular representation » type I T3 350 XE+HZHWU. H

o g,

. 7~
@D regular representation ¥ type I TS Y. G/HD Hy ND ac-
~tion M smooth ¢ RB I ETdHB., +HHRKODVTW T Tle- Tat-
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Non unimodular. non type I 7@ group @ Plancherel formula %

TERX—SHLEZERULVEOWE. Sutherland [S11]1 T& %, @
11171:&356?% Dirac measure X welght bi;;-gww?g@@'c weight
ODHBEREZ B RRHATEBRUTBIEDPRLETH S, i &
N left Hilbert algebra, Tomita algebra, fa1thful normal

semifinite (f.n.s.) weight OO —BKwWRPHELTL 3,

Alw ) G) canonical weight 2 ¢ (w_‘)é:‘ﬂ’%?:g\ W=>¢ (w) &

measurable T. m ¢ (A)" = gen ¢ (W) 4 (wMN"dw

¢ =§@¢ (w)do BRELT 3.

Zh % general 73 locally compact group WHHAF ST &2 & »
T. # X Tasuuma-Duflo-Moore theory @ non-type I versionk #§
oo TH6WEODOMHR Sutherland [S11]1 KB Y B weight O H MR &
weight @ induction 2P EL B3 2 & W &k > T. Kajiwara [Kjll &,
Kleppner-Lipsman [K141, [K15]1 ® non-type I version B i,

X T . Haar weight I B4R 3 weight €T 3R Tk 72 <. Pedersen
[Pd2] WBLVWTEHZEXh k. semitrace Td S, MBI & > TA-
invariance R 2 Hh 5 ® T. Plancherel formula BV THHIH 3
% component @ weight . YR YV WE LA LETAXNT A -semi-
character &R 3, 2 ¢. A -semicharacter ® quasi equiva-
lence class k% Gp &XRT Z LT %, Pedersen [PA3] & Hal-
pern [Hpl *EHDHET. T ® Ga » standard Borel space &
RBZZERHEMWUERL. ¥ B. GAW. general Plancherel for-
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%2 component I semifinite von Neumann algebra L ® weight T
» % M»&. trace & Radon-Nikodym derivative 2 & - T semi-
character 2 XB T 52 &N TE S5, ZhP Kohari-Tatsuuma D
Plancherel formula T& %,

R regular representation H B X2V TH X W, Non
unimodular, non type I & &2 3% & . reg‘ular representation D

Ek:ﬂn’mi ﬁ&"ﬂ’)k&ié(ﬁ}ﬂ tzh E(li Godment h.cko'('\
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lregular representatlon :bf type 111 factor 2 i %ﬁ'}k %U hTow

i e T

5, B U. ZOH T non hyperfinite factor BEhHh 3,
Sutherland & [S12]1 & B W T. regular representation @O
type lZOL\“Cr:#b(%"\“TL‘%oEAOD%}I&@,ER
function 2 A& U. #® kernel 2 H& T %3, 2O & E. A (G B
R* DT closed THAHAELIZXHDORXT. UTOZ EBRIELT %,

modular

1. G/H® Hp ) D action # smooth T 3 2 & & .
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L

SWHW. hyperfinite, non hyperfinite OB AR DL L - T.
regular representation » type III, (0= A £1) factor repre-
sentation WRBAFEEBIF TCTWS, X3 Taylor [Tyl . regular
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EHKIT 5., ]
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¥ FX) ® singular integration theory ( Connes BENZIOD &L SR

HUHEURRTERV) . (non type I weight % type I
WTL\%O Typé I TH T minimal pr;jection
& % normalization OH M P LU SR TH %. Sutherland
[S141 . L2 O ™% %2 regular von Neumann algebra 3 Cartan
subalgebra 2 d D2F FWXMA U T. "irreducible Plancherel
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§ 5 Efk# 72 Example 20V T.
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MYV &E > Td connected Lie group TH B D, & @D category
B RBEUVUTWBZ2OHERHKRT %5 group RA T THEX BT & B
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discrete central subgroup THI 5 & type I RBR>TULESMEU
TET L dOTH S, COHMWY non type I THEI WEBRLUWED
ST . A little group method R EE Xh 3, FO &L SR
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FERABL, |

Solvable ROKBARWE 1950 £ D Dixmier OW B & > T &
%bwﬁﬁtgﬁwfkémi¥§§ibim®zi\ Kirillov & &k %_ord
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structure BT 2849 % Moore M. geometric RMH % Aus-
lander BPH Y U TW 3, Little group method i B % normal

subgroup & U T . nil radical N 2 & > TW 3%, <‘: 3‘2‘&\3};\\

radical BT ULHC AL R BRK L BB > mvc., GO NAD |
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T Wo kA general X situation 2K E U T type R
group WHIB U T. type 1 W RB3A0D. . CCRRRB3AD
geometric RV U X algebraic R2AE+HLR{UBE X S>H TW S,
RN SABO introduction I Moore R &> THDOAE—DOD
FLEORWRTHV., ThEHEEKELMMEODISDDOTSH %5,

Auslander-Moore [As2] R X 5 F MR MoK 2 &Y T.
Auslander- Kostant [Asl]l {X. solvable Lie group ‘type I ki
350D%RI geometric RABE+LRRHEL. type I THH L XD
irreducible representation ® orbit method I X % geometric 72
parametrization 85 % k.,

/ FuMAMAEE TS5 Kostant HH L T & &
U

Blattner [Btll] W B W THRE XN TWE holomorphic induc-

tion O F R . geometric quantization @ L IF M S solvable Lie
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element £ » & . holomorphic induction (E® ® induction % ¥
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Auslander-Kostant X VW T. E A Pukanszky i)fﬁiﬁ‘f% kX
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TIHODARHEBRESINRTWS O T. Hilbert algebra O/ B E W 5 #
APPSRV EPENS 5. CORLOLTU Yamagami [¥Ym] % 2
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OMH WL Mackey method W dhiERIRBVL, ZOHFE.
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32 TCTH B, Group @ orbit B> TEHE XA TWVWRZ EH S,
% generalized orbit @ L. G-invariant Radon measure
unique WHEET %,

3R

1ETCTHEUER factor

28BTHEULR G-invariant Radon

"non transitive theory" T & % .

representation M family % .
measure ¥ X - T direct ihtegral ¥ 3 &. general theory » &
factor representation WR B EBF TUWURL. G D regular repre-
sentation @ central decomposition 25 ZA TWVW3Z & BhHh » %‘o’)
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TROBINUE. &d weak R WKW B % Plancherel formula T
30 REU. ZZTOHMEULKRBTDO multiplicity WERK TS
PPOELULTBE2URA—HLE. PRYVBIIRDOTHY . b
CHEUSTMRTIDENSIIZIEEbDh S, ChiZ2DWTd Yamaganmi
(Yml 2Z2RBXh kb,

4 FX "structure of the regular representation" T3 ¥ .
left regular representation OEEL2HAXRT VW S, G & uni-
modular & R SRR VO T. semi invariant BHBE T 5. HEED
THFHMLMIFIWC &L > T. semi invariant 2 envelopping algebar ’0)
element & U T explicit R U R, 2O &M D regular rep-
resentation M. BIZ semi finite THB3 I &L DAHARBT . Co(®
@D range T trace class I A %5 d D WP weakly dense R 3
(trace class representation) T & EFTHBHhM S, 2O EH S
BETCH>ELBRXB O Plancherel measure KCH T 3T & A ELTH.
normal representation WR B3I &EPBhHhMB,

DREDESIREZBLOEREREBGATVEY, sRERKBROMEAD I L
BLBATHRVE, 23V RITHMWEREBERSIORXOHRT. #H
BOFREI->-TEEAEITRNRTHRREALTUES

e

(Pk1] SETHBIh L RAE fmsentanon Td 5D
&. C*-algebra OB & T D kernel ’itn&f\ primitive ideal
PHz2TW3%, c_.(DﬁIEsi)f 1n,1ect10n t«.f&*:'('!ﬂé tmt;tgaz:xo

e
/"

"B, ﬁﬁ-:’(' generallzed orbit space » & Prim C*(G) " ® in-|
) |

r‘;rgectlon bﬁﬁﬁg—%o 2@ map BEW surjection TH 3 Z & % .

i
:

Pukanszky [Pk3] AR UR. Thil. Auslander-Kostant X5 ®D — )
BilbepscenTssd
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ZFZT. WD S>— 2D smooth object T H % character
(normal representation space)¥ generalized orbit ¥ OB BB
B3, Pukanszky W [Pk4] WBOVWT. To>RHFER-B/LLUT
(gnnected L1e group Cc.i‘]‘ b 'C\ Prim C*(G) & Gnorm »— ﬁ“‘i«f\)
MU T L‘é}ut’éij"bto F % primitive ideal T C*¥(G) 2 Hh
2 T l;ac’:llze U+ Haar measure @ uniqueness WHAL I & TdH
%3, ¥ character 2K 3 % i & U T. normal subgroup @
invariant trace 2 induce up ¥ 3 FE 2 HERER U 2. Von Neuﬁ)ann
crossed product W BV TR EHELK P SHMOI N TV RAFETS » = 2.
RERPRUBUITHh EOUB I BEDNTHY. RUNODEBIEL L
haWW, EBEUZCORXTI. Prim C*¥(G) @ parametrization &
geometric T R VW, General B situation IZ B %5 geometric
parametrization . K-theory 2 DB AT. ChHhsOFETD
5.

Pukanszky & ¥ & W& [Pkb6] K B WV T solvable group T %5 &
B, cocompact radical 2 & 2 connected Lie group ¥ R H B
amenable connected Lie group FTHRL TV I N, FHRZOWVLT
BMh72WZ &Y 5. Pukanszky HH W . 2ORFRBVW TR I h
DEroERZRBRUTLRL,

Pukanszky O— B OHERA2 APV I BBLEOE .. I & > T
Green [Grl] T» 3, CORXODOBEROBEAWK BV T. connected
Lie group B 3 % Pukanszky O KX EH 2. HOBHEURLRFEO
corollary * UTHHEHU TV 3, JBEEZTAEGOZETH Y .
FULLVERBEDROULVEDOTUERL,

CORBOXO>RHULVHERBUY. Pukanszky O X 2R U . BET
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HBEORBEZEELIHINHh TS N.V.Pedersen @ [Pd2]1 X &> Td kR
>¥ht, X Kirillov character formula » generalized solv-
able Lie group & extend U &S ¢ T 538 /E,hHho. HELTWL S,

)i\ type I trace 2 general & semi finite trace Wil &z

RGhiE o t:nw&f %nra:c)“m;tﬁ-ﬁ}fc;tmw Nllpotent ca’é“a

T character ii semi simple case é:ﬁ*ih. dlstrlbutlon 7‘&5‘//

72’. %};”Qﬁ\ ax+h “group E%X“C&'}nlib#%& . type R TRbL &
AT Ud distribution B EHEXT<hRWv, Bl FXTD character
M distribution B5 X 32 & &, type RRRBIE&EH & T
Pedersen [Pd6] W K> TAHREN TS, ¥ 6K type R TRLE
generalized orbit £ ® canonical invariant measure (X tempered
WRS7BWVODT. character formula B J 3 HELOESL O WRME N
MBwrs,

23, X/ generalized orbit 0 ® LI X . "tempered"
relatively invariant radon measure B8 , BEREELTBL., &
hfRahd. NRHECHBIE RS, €O measure § , ZAH L
T Kirillov character formula Eﬁk’ﬁéﬁ‘%kll_\ #HiX rela-
tively invariant weight, ?‘T&i’)"j "semitrace" & "semi-
character" @ﬂm*&ﬁiﬁb 7;0 Semicharacter f wHUT CC(G) 0
def1n1t10n domain ngk'DT KB& &R £ smooth 'C&'D% &V |
u.d)é: ¥ f X distribution &%;’L‘CL\ %{f

[Pd2] ® main theorem 2 #® N X 5, Solvable Lie group D iF & .
9 X T® normal representation X UT. £ 3F—2D G & R*
A @D homomorphism ¥ BEHEUL. FhiZ¥W U T smooth & x -
semicharacter BB EMTE. UNPDEEALTNTO normal
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representation % U T homomorphism x & . ® G ® modular
function AR ENh B I &V S, ULOBEREAHA VT semi-
character formula 2 ® X T3 2 & W T X o, T O formula U
Khalugui [Khll @ character formula O BB E B X 3 & W T X
& 5. /% semicharacter ¥ character W RLR &> TR B Z &Ik
TERVLY., 111 Mo aRE. PLERIW match Uk object WhH 3B
TH35I

R Pedersen X semicharacter OB/ A2 . 23T U solvable
T/ W connected Lie group &Zﬂ’s’b\fﬂ%b’(ﬁk\ %5, Trace 23 o
TVWERHFAIUA semi finite TH %5 ¥ . semi trace 2 dO2RH
EITHAHI5D. BRARXR—BBOOEAWKIE PR purely infinite
WWR2VEB3DEM. Dixmier ® regular representation B ¥ 3 &
R D local version 2 F X % & . connected group R & semi
finite WRYVEDITH S, EBW. Z hil Pedersen [Pd4]l IZ & » T
ArE¥h. ¥ & CZ§§<‘ semicharacter 2% DX B WX 4 7 normal rep-
resentation KRB I EFEFTRINATVE., ¥R (&S hbhoi
WH) —>OD normal representation WX UTEHRLE S WVD semi-
character B HEET A PBBERREIN. S0 I3MAETHh TR
WESTH B |

¥ T solvable Lie group €W U T ®H W smooth semicharacter
BEEUVEDITHEIN, “RRIEDITHSS5D. COMBORYE
. XY Pedersen [Pd6]1 WBLVWTEHEZXdhTWVW3, G & simply
connected Lie group &9 %3, TD & EX. GOEED normal repre-
sentation M smooth semicharacter R b DR OLE+HRXHUWE. ¢

M semi simple Lie group & cocompact radical 23 2 Lie group
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@ direct product WRBZ &ETH 3.,

Semitrace O E 2 A NS T & W . Plancherel formula @
~localization * UTHHK S ZMHBETH 3. fl XX, Charbonnel,
Khalghui & & & - T+ Kirillov type @ semicharacter formula

BHREINATVE, RE. Bl —-KHARETHL 2T EDBH -
TH. DV REEATHSEEDbh B,

Connected Lie group KB UTOREDKERWE. Poguntke
[Pg3] CT&% %5, #H# Il connected Lie group @® group C*-algebra & .
local RAD W EhIAUKRDOTH B2 &, ¥RbHB5. simple
subquotient !X compact operator algebra % (non commutative
turus) compact operator algebra OER B> TWVWE I & ERRU k.,
TRHOLBCOBOHEDOER®/WE. Elliot OEF KD non commutative
torus ORI ZEZFHR o> kI &2 %3, Pukanszky-Green 3 & ¥ iX 3
T3 WhDhDoBEB BRI, REUVU. COROXHABEANS Z
CWRKRKEREETHY. HH R case U T. XE® irrational
rotation B 8ATW 3,

Amenable, semi-simple O 2 & VWL &S5 & . Lie group D EHH
RERAUIREOCEHZL RS, 22U, £&O connected Lie
group D XFER KRB I T, orbit method WEkoTHBYHh 3N
XETdA. &9 % Kirillov @ conjecture (W ULWEF ¥ 2) B
3, COBBRH->T. FED Lie group DRV OMMEERU &
D% Duflo [Df2] TH 3. REULU. BHRERHITh TR LR ET
HBEARVU., $LBDTHMBRRD>OTH 5.

K-theory 2 3 % Connes-Kasparov conjecture X. Xz 2 H

W3 Z W& >T reductive Lie group FCTHEHINh TWVWBEHITT
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H3MPB. T O conjecture WHBHEL Td. general Lie group @
FHRBIIOIRIHAREIK B EESH., Fadidbhravod. E
REH 3.

5-b.Irrational rotation

BiETHARELD CZ;ch:onnected Lie group ® non type I ness GJ*‘j"

G T

(A B (on commutative”turug)'(.'&ﬂ\ ZOHT. SdDXRTOEL |

S g e 5

SbOBVHW B 1rratmnal rotation C*—algebra}'l‘ » %, Non type
I Lie group @ classical 7t example T & % (Mautner groug)l«..
Td (Dlxmlejrm grow‘. UTd. little group method 2175 & . H

R e

B irrational rotation B Hh %5, Irratlonal rotation [ g )]

—
icHbBBAOBEHMICHNTEYY., flxX T @1screte Heisenberg group|
OERAE VS TOALZETH B,

Irrational rotation C*-algebra I. XA oBh TR T

e

ﬂﬁ&%ﬁ&f&%wK -group, ¢ Extens:on group, Rleffel _projec-

tion; (AF algebra ‘\0)@&)&29732:\ ﬂﬁ&%ﬁni)‘?b‘iﬁ~ xR
WICEEBERB RV (c‘:...d’)h%ﬂ)‘?.‘) I 3,

tsrinds

Z® C*-algebra Milsimpl

o

AR

Vi}b) Dﬂmque tracey % ﬁ’ Ojg. . i

iy

BlbhProaRVBHELI NS %ﬂ hTBY. WhHhw3 smooth object
kOhTﬁﬁA®¢Mmmhj%gTﬂﬁﬁﬁwﬁﬁﬁﬁ 3 h . Emi

J“"‘“‘*—*"

SEEWRR B N, t_ﬂu;//rratmnal rotation 0)1’?% groupmd )]

e S R

gohomology group @ﬁjc«.m%fbnm ergod theory REEDHHERK
BB E>T. DRUOFELISDIMBIATLESILL, 60 EROHAFEOD
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BH->VTUW Kirillov [K1] REEHd IHhTWVIE, TOHR. BEK
=R

8

/)] Baguchi—Mathew—Nadkarni [Bgl & & > T. cohomology O W

3 RENTV S, H’ﬁ disc L ® inner function, outéri

*\functigfnoggm WT. D% YD cohomology DEERRU T
3, hEUVERKMRBERBE>TOL RV, it‘mann gz
f\alseretemrpotentgroupwosttgb;}‘“fag Ema s

ZOH. RHBROBAD > OB, Bagget [Bgll R kR h

HronrL, KRRERAOD

i e R et

E&ELU. 2 5@ irreducible representation @O generalized ten-
sor/p/l;gguct EBHUABMT AR E>T. HUVLVEVERRETCL
é;/'d'fabfs\ GOXRB V, WE (eIXG, Gx{e} ®» > G*G ¥ T mul-

product) EVSERER)

tiplier representation & L‘C extend UTD»U SHhBESE. non
Ltrivial REEBEINTERKZEL J,;:;get . introduction T
ROBBEEFXTV S, (Krl, (Bel] CRRITOTVRLVERTS
3. | |

B\ T Kawakami [Kwl] X 1-cohomology % direct Clﬁf’ﬁ’d‘%l
Y1k >T. Bagget [Bgll Ok family B & 6 LHET 5 & 5 7
new family BB TV 3. #i & 5. ((kv2l, [Kw7l Ve BUWT. 2T
| €1 72 cohomology @ family 2 H WV T. ,@a‘ptner group) ® 3 %

fac»t.dr representation M. uncountable BOL<<ERIHEHW LA
BTV 3 oE’- 5| [C‘értan subalgebra|x k> TEHExdh TWHL
%MCD'(;‘\ Cartan subalgebra O H I inn_ér conjugate TR W class
R5ARIERR>TVS ofi 2 irratio‘»nal rotation O RFH %
EXBLE,. BUBET 3 L0D C*-crossed product 2F5 X 2 V..

ZO® unitary @ pair ORBAEFXISLZAM. ZEREREBSI->T & L
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Z &% [Kwbl («.%L‘“C‘f‘ XTWV 3,
ﬁwﬁi—trratmnal rotation algebra 2 2- uni tary c‘: bfifﬂﬂ‘%)
_act ¥ %
BB T. ﬁ‘l‘?% induced representation 2 L ® automorphism T &)
BDUTCTHRBZIERELR,. COHE. Discrete Mautner group O &
HBEUTEZRBAR. ¥ T X T4 multiplicity 2db o 2B RN
EEATEBCERR UL, REU. BON KU Bagget OXRFTU D
N—UTW 3P Kawakami OFRH B I DI L - LR ASGRWVWEDITH
5.

Irrational rotation O R E . X & I Bagget t%@ﬁﬁnﬁib—-
TRk-oTEYVEDSRTVLE tkﬁéfﬁékéﬁﬁﬁﬁ\nda
ffrzxaiw;umber @Eig&vfiiﬂ’“i)‘iﬁv'f(% EDORRLH B,
Merril X ([M11 T. step function L\‘D coboundary 2 5 % % »
EMRUE. ZOE. > TW A irrational number O E N K EH
KHTLKABOBRERL X >T. RABRLER>TL S5 BbD

{sL(2 Z) . natural i P gl 7 %}rBrenken (Bnl] L Z @

s ke Zhit. irrational rotation C¥-algebra ® AF algebra \
OHDRAARBLVIEABRBREBHVWIhTLWIZ 2B 3L, £E
CL.EIEH%%L‘ ETH 35,

' Bagget Ml tchell Ramsay [Bg4] Gt\ d1screte Heisenberg group j;

® situation T systematxc lt‘i@ﬁd) finite multIPIICItY 72‘%)‘9
wwdek&%ﬂﬁ%@%ﬁﬁbféb\%&kh<9@®ﬁﬂﬁﬁ
¥TTW3, ikzc. Bagget Merril [Bg7] & . [M1]l, [Bg4l @ family

* ontinuuus 7‘.‘:1\ X—-‘S’ iTﬁiﬁbTb‘@/u@"‘IG)D

SR e NGy

?ﬁ} Bagget . " MO RBEBFLETFI TE. BEBESR->TYL

g

o PR

‘x\{\”& vcz,\aa)j;ffniﬁ")fﬁé/
e
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ET. CONBUThECERLHREATLIELS b THR
(. BRORBUROVTOFH TS 3, i rotation % 5 % 3)
eraiiim@ numberé)?{_ﬂ‘? VA 4 Xﬁfu?&mt@ﬁ%mf&ﬁﬁj‘;?)
TE % Cralgebra DERBBBHEROEBERBENH S » 2 h i
AORBEROSZZETHHERS.

b-c.Free group (or tree)

Free group . ¥ %% von Neumann OB » & . property T
2dRBWV 11 factor OFELVLT. BHTHAETH k. I Rk
1950 W k. Yosizawa [Ys] W A>T, BB CTCETo>RER
SRHBOVBIDODPLEETSIHMELUTEYSBFohTWVWS., ULMU.
boIORFEVTHRDINTVWEEGT. HMEBEMHW free group O F
REEBALVELDSDEETABEEIRSHANB DO R,

RVEABENRT. BU free group . XBRAOLBCEHR2 S
UB3Z2ohFRokrhol. WV dRL Haagerup ODE KRB X
[Hgl T% % 5, Free group ® reduced group C*-algebra i .
Effros-Lance O BB T nuclear TRV I EW@Hsh TN, XX
nuclear P 3 FhE CEWHh TV I3 HJF TdR L. Grothendiek .
HbW 3 metric approximation property 72%)'3'(&‘ Z32¢EMBMEREH
e #7RHB. free group L F T ¥ pathological RHADTE R
VEWVIZETHB, TORDBI—DREBAHVEBEEN. Wbw 3
radial function ¥ AW Hh BdDT. £D radial function O B %
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l-parameter family . regular representation & trivial rep-
resentation %2 continuous path * UTHATWVWAZEtBEFHERE
HhdbO0EBEbh 3, k. C*(G) @ K-theory 2 ¥ . free group
BEEBHEARSWBDeEN L 5 >T W5, AL, LNy
< HB>HSH TWE Kazherdan @ Vproperty T . &b pathologi-
cal BHlE U THXR2BUBZ LSRRV, free group WL UV 3 K-
amenable” TH B3 EUT. BU S "good" BWMELTHDLPIh B LE-
TWwW3, |

Free group OXHMB/OHUVLVEE 2L LR O . Pytlik [Py2],
Figa-Talamamca -Picardello [FT1] T &% %. Bi#F LD FI W HEABED
EEB-TVEB. 770 - FRUEDPBRVYOEBROINS ., REU.
radial function O % algebra WHR M FEH LU 2 DI Cohen
[Ch1l] TH A B TUHRS RV,

Pytlik [Py2] X . radial function algebra » . regular von
Neumann algebra O T MASA 2 RFT I EBIEHULE. TROLB. &
@D MASA . regular representation O irreducible decomposi-
tion 85 X TW3, ¥ 7. radial function algebra X. C*(G) @
hTddb I A aﬁelian subalgebra W2 3 H» 5. £ O character
% Rieffel OFWK T induce up LEdOP. Br5850BRRN S
KRBTV AR, 2E. Pytlik BCh>0RFABBEALARXVOHBH
RBEBPEVISERBUTE. ABRUTHVRL, FRIASD
FHORRTVEHMRERA R DLV TCHMATLRY, X2RABR
BLVTHRMIEHYWEBRZED non equivalence W2V Td. &N
TRV EABAEBELTR VRO,

Fhiox U T. Figa-Talamanca -Picardello [FT11 X . real rank
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1 semisimple Lie group ODFRMB/B O 7 -V —DoHELTW 3,
Furstenberg [Frl] OM KX & V. free group W U Td semisimple
Lie group & A # 7 Poisson boundary 2#i K+ 32 & H¥ X35, ¥
@ boundary N free group O action B9 % Radon-Nikodym
derivative & & » T . semisimple Lie group OB & & @& . con-
tinuous principal series, discrete series, complementary
series RE DR M. explicit CHBMTES., THhsORHO
cyclic vector B9 % matrix element . spherical function
EHENBZDHBDTHS, ¥HIW radial function algebra @ gener-
ator 2 p; &9 5&. Zhid Laplace-Bertlami operator WX IE U .
spherical function i 2 @ operator @ eigen function T& %,
ZD&SWR semisimple Lie group E DI FR EhLR7FOY — B8
MY UTWVW3, BRHFAOHEYHED. inequivalence DFEBH T H TH
V. 2 EUT Pytlik [Py2]1 SV DDPRIVEARDORR>TWVW S,

Figa-Talamanca -Picardello [FT1] D ¥ & % Mantelo-Zappa [MZ]
H. ToWRHUED TW S, Laplacian ) & kK % eigenfunction
s ¥ NXT Poisson boundary L@ Martingale ® Poisson trans-
form WE>TRBHUTES, ChUBADHFARIZIHFOKRARX
DFERD free group IR TS Y . Maritngale I hyperfunction & %
BT3B IR ->2TVWEEEDNS, TH D Figa-Talamanca — Jit
DAXOHEWR. & [(FT21 R F DS ATV 3B,

KW tree OB A M S spherical function, Plancherel
measure R E W 7T O FERPEW Cartier [Cr] RE > THRINATHL
2o Z®ﬁ$b§ﬁbf)fvﬁﬁféﬁ‘(f%i5ll7‘&@\ tree, graph £ ®

harmonic analysis WHRBLTWLL 2 R 3, =2 U. Hardy
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space 72 & @ non type I representation theory I F & A YBHHKROD
BELDOULD2DVLVTUEHKEU L,

Tree, graph 2 & WX act ¥ % group & UTW. 535 A free
group BREMHMED. ThUNWCd finite group ® free product
REMSH > T, free group DEFDEF 7T OV —-BRARIHLTY S,
Zh 32w TW [Btl, [Ctl,[Ch2], [Pcll, [Pc4l, [St] % %%
B&hkW, Free product Th 3 H O size BPRR-> T3 &. B
RWE LT UD free group ENIFSLARIITHT. BLAOME £ EH#
T 532 Wb, BlxXWE. radial function algebra & wmaximal
abelian KRS ¥ . o> KEVH D algebra AT LU TH 2 BT
hilkro b,

ChoDOBEORBMMIE L. K-theory CLOBHETRRET S & D
H5A3IDEBRS50THEN. SO0 C3REUE - < BPHoahDTIR
VWe l 2. free group ® reduced group C*¥-algebra @O K-theory
OFEHAM approach . semisimple Lie group OB E W RR -
TEDLIREREINREZDIOPREIDBODR L,

6-d.Nilpotent group
Nilpotent Lie group . B CTIVLWHEHE2 D >k type I group

T o k. Connected TR W non type I group ORI/ EPHATEULU &
5 & 9§ B & XU, nilpotent Lie group &l MHER2 D >

group & bT‘iﬁﬁﬂ'ng nilpotent 7 locally compact group B %
ZAB5DUBRBYETHAD.
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R SR

ﬁ'] o’_" l/ Tﬂg/connected nilpotent L1e group (D lattlce - ’C}

w@»@» SHDSS
g

fﬁ& /] abelian group D multiplier representation CDHPn %>
e _ /
z group extension 2> THF X 3 2 é: & > T. 2-step nilpotept

twwvwiﬁAtuvaéﬁz§@o

Abelian group @® multiplier representation theory WEH U TW.

Kmmmrmn]w%@ﬁﬁ?&%&%i6h%iﬁgﬁzgniﬂD
T

pact abelian group @ multiplier . R LZLOHMEMHOLL

“3dDOOD. antisymmetric bicharacter & similar & f&,é/c.. &2
T E—— e e mamncs o™

RARUER. BEU. gﬂ)%%ﬁu&@ﬁ%k&iﬁ?ﬁ&ﬂ&%bfac‘:!:\
ShU TR, RE¥ERS cocycle @ antisymmetrization % 1T 5

¥ antisymmetric bicharacter BEAT. ChBRAREL 3 » &
TtTd %,

Kleppner . ¥ ® i Bagget * O F D/ X [Bg3l WBWVWT.
abelian group @ multipller representatlon OMELIT>TW S,

’C\litjabellanb group mu11p11er ® iﬁ ) type T —r@

ksentation 0)3%%)072_&)0)%14‘-[75 hTW3, X312 type 1 274

e,
e e

(Dﬁﬁ%?trv'fh‘%o ChUBTFANFRBY S5HAR Stone-von
Lrieumnan s theorem @iﬁé'ﬁlgf&t':‘?_'h% /«..CDLOJ@J'C@ 2-step

nilpotent T» 3 2 & WA HEHM T. abelian normal subgroup @D

B3EVWS5XHFEODETY TN 1rredu01b1e w-representatwrj)

dual E® orbit B subgroup & & % translation QR > THL
B32EREST. BOTHLVR IR TW S,

LFOEBDOEYK non type I THEIBANOHIEKEE TR D Klep-
prer [K17] L X >THBhh. REL. ZORXOHEBLTHD
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NTWVWEDOWEH L FT "soft analysis" TdH %5, Main theorem .

_ S

{' multiplier w % totally skew THhi. C*G,0) & smp_{_j»_j_y

@mque trace &%Ob&fc&%o General A multlpller oW+

OFE@mE 2 ni)‘ ﬁ%l ﬁéb\, primitive 1deal space, character
space tx é: 0) parametrlzatmn W&ok < type I case t@pﬂ%ﬁf)
\D’CU%«’ CTEOLHTWVWBFEWE. W@ Y Pukanszky I &K %3 3
DODTHY. Green [Gr1] RDHFRE->THURL S,

Non Lie nilpotent group O XH R LW TEFHU DIE Howe

P

[Hwll, [Hw2]l T&® %, [Hwll & \discrete finitely generated tor-
sion free nilpotent group| 3 W ->THB V. ZhPHBHHELDT L
discrete group O TH 3. B OWHH»VIE. Malcev IZ & 3.

R OB M simply connected nilpotent Lie group & lattice
subgroup E UTHDRAD B LV EHERTSH S, Lie group & Lie
algebra X+ exp map & log map W EA>» THBERXHEBRLULTVWBEODT.
(La'\:t:;é suBgro p0) log map w J: % '1mage\! M Lie algebra O H
'ﬁknéwrﬁﬁhv&%i h%. RkREUL. BEFHOEREDRL
LTk Lie algebra @ﬁﬁli‘ addition, commutator opera-

o e e bt

tion f&&lu&')ffﬁb‘(h%ﬁﬁﬁb‘fﬁh i { Lie algebra DR

E EHBRUTSCATLS E &, x@%‘i"& lelementary exponentiablezg
Geeeo ERE. ZOTEW. lattice QUUBFHLKELZ ER )

adjoint action" i)fﬁﬁ?i%o % Z C Kirillov theory R B O
TEMEZON DM, iR non type 1 TH o, BHUEHOLME
rruge~<onvcrcs3.(2 2Tl orbit method W & > T

N
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IVC*(G) @ pr1m1t1ve ideal space & character (Dfr}ﬁ&ﬁb\ %
AEEOHERRZERUTL 5, ﬁ(‘. _Pukanszky-Green ﬁrﬁ)biﬁjzjz—g-

32 &b‘Téh‘(hJ‘AKC.‘I~ orbit method » Lie group K%
THDEPURBEEERVBIZEE2PDHDTCRLTBY.,. FHRET 5.

[Hw2] @ B IZ nilpotent group @ orbit theory 2#H > TWw %,
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