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mE KE

ABSTRACT. We study two kinds of transformation groups of a compact locally
conformally Kahler (l.c.K.) manifold (M, g, J). First we study compact l.c.K.
manifolds by means of the existence of parallel l.c.K. flow (i.e., a conformal,
holomorphic flow which lifts to an action on the universal cover by non-trivial
homotheties with respect to the Kahler metric.) It is shown that if a com-
pact l.c.K. manifold admits a parallel l.c.K. flow, then there exists a metric
with parallel Lee form in the conformal class of g. Moreover, under the same
hypothesis, M admits a l.c.K. metric with parallel Lee form if and only if it
admits a parallel 1.c.K. flow. As a consequence, we determine the structure of
the compact l.c.K. manifolds with parallel Lee form (so called, Vaisman mani-
folds). Next, suppose that A = (A1,...,\,) is an n-tupple of complex numbers
satisfying 0 < |Ap| < --- < |A1] < 1. A primary Hopf manifold My of type A is
the compact quotient manifold of C* — {0} by a subgroup I'y generated by the
transformation (z1,...,2,) = (A121,... ,An2,). We prove that the primary
Hopf manifold M, of type A supports a l.c.K. metric with parallel Lee form.
Conversely, if a compact Hopf manifold C* — {0}/T" admits a l.c.K. metric
with parallel Lee form (n > 2), then some finite cover is biholomorphic to a
primary Hopf manifold M, of type A. Finally, we introduce the Lee-Cauchy-
Riemann (LCR) transformations as a class of diffeomorphisms preserving the
specific G-structure of l.c.K. manifolds. We examine the rigidity of compact
l.c.K. manifolds admitting non-compact connected group consisting of LCR
transformations. In fact, if there exists of a C* flow of closed LCR transforma-
tions on a compact l.c.K. non-K&hler manifold of complex dimension at least
2 whose S! subgroup is a parallel 1.c.K. flow inducing the Lee field 6%, then M
is holomorphically conformal to the primary Hopf manifold My of type A with
parallel Lee form. The detail of these results has been seen in [2].
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EVWHBRRLLIEFRDZLTHD. ZOFREEEMITRTHOL LTIE,
Lelong-Ferrand D#& R (1970 ) 3% 5.

EE 1.1. n RV —~v U EHE M O*FLERBEL Conf(M) £T5. L M
a7 T Conf(M) 2/ a2y MNebid MIIEERE S” IZ3EEHICH
BMThH.

I TERE ST IR EHEBRETHS. SMIZESDBEELTEDLE XIZRY ST
EHE (KR) I - TRHAR=2—2 ) v FER L BEFEFAICRETH S X 5 7
FEMEEZF - TS, X HIZ complex version & L THD CREFEIZH L TYH,
EDOFRICE L TRARREREZHB (1996 ).

BE 1.2. M &2+ 1 RTHERENSCREMHEL L, M D CREMREEY Auter(M)
T3 b L MBIy FTHEERS Autdpg(M) B av Ry v RbIEM
IR BERE S IZ CR-RETHB.

aVEI MRENELOBREMEa LU F I FEFE L LB M ORTIZFE
2n+1&72Y, a5 7 MEE 9 IERAE 1-form TyAdy® #02H-TZ L h b
on TSR Null = {X € TMn(X) = 0} 2% 5. CREBHEM Liz=s
57 N5y Nullp BICHERT2HRME T 26035 7 FEREDT L TH
5. T THERMEJ LT, '

(i) J: Null p—Null n I3BRERBE (Jo J=-1)Tdh 5.

(i) Null @ C = T @ T % J K+ B EAENRE T & J A TH ;
[T, T ¢ T & Hi=%
LODI L THD. &t (Null n,J) iX M L0 CR#EL VbRS.

4 BRI, HYRFTEHEA M LT holomorphic ERIZHIGTBERR f: MM
FEBLES LT2L %, £1 Null n 285, 8BRS £ 22 Null n EOHERM
EJ LML 2B X S 7 diffeomorphism & LTEZBZEMNTES. DL R
diffeomorphism # M @ CRE# ). ZOBBIIERBBELINEICZHB
BHE & D & &, EFAHFHKIT L WV 5 BARD b IL3ETF M D complex analogue &
bE XD, EER, HREZEM CM! O BAIERE 52 I2iX B RITREN S CREYE
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BABD (bo & —ARIC Brieskorn Z#6%), £ FHEMIT R LT = OIEMEER
M S 3% spherical CREZMRIE L 5. (RIREN, BRE S" LBREZBRWT, I
EHEEICEL Y FE R &L FHE &R <7223, spherical CR B4k S+ 13
#ZFR< & Heisenberg FEZEM & CR-FHETH 5.)

Cauchy-Riemann ? B0 5 B M O NES B! % & biholomorphic £#iX
EorELY S LICCREMRE LTHERATS. ZoEHELL 120EHOK
BRI, v ar Ry NERBEOFE (LDOBE, £ bid #£# flow, CR-flow)
& Z OYEMA A nonelliptic TH B L WIBEEXEFDI LRI B gﬁﬁkngﬁif‘
WELTLESIZETHD. ZhboZSEXAT, r—7—BEEFEL2VIALI—
MERZHRE L L THAEB 22737 b Locally conformal Kihler 4%k (1.c.K.
ZHRE) Z]Y LT, T LOEBRERR, 2237 b Le K. SFEEOR|EHEIZD
WTRHRLNRERER~S. —#Ii Liviu Ornea K (74 L X b X) & DILFEHFFE
k5.

2. L.c.KAHLER Z# & L.c. K. ET#

(M, g,J) % 2n (> 4) R tEF Hermitian 4L L L, w % w(X,Y) = g(X, JY)
12 Xk » €& E 7z fundamental two-form & K< .

TE 2.1. w NHELSTEESME
dw=0Aw H»»>d8=0

BB L&, MIXBH#F 7 — 7 — (locally conformally Kihler (l.c.K.)) 4k
Ewns, \

Z DR, ZO 1-7K 01X Leek FER (H.C. Lee 1943 %) & Lidh M D&
HHEEERT 5. EOER,DLTIE, RIXBOBKRBE - LEVAb L
NRNDOTHEDEBLEBTS. (M,J) 251 bhEREBEKLTDL &,
(M, J) LD lcK. BELIFIROEFMEEZFHEZTRAR {Usy o tach PZ ETHS:
{(Usdacr 12 M OBREE, & g 12U, ECERBINE ¥ —5—HETH. 8
MDUs NUs TiX, HOEFEEK Ao BHFEEL T gg = Agaba EWZLTND. ZD
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L& B BMICHE {Age} 1Z M LD lcacycle & 72505 (H(M;RY) 2/REHIC
EBEINEAMSEROENLRIFIFER T — HI(M- S) DEIMBEEL A5
Lx, HY(M;S) = 0Ehb), %ﬂ%f%ﬁ%;‘fiéntﬂ&%EBﬁﬁmB&Z;
RFHE {fa, Ustoer BDEELT O f(,8) = == = Aga (Ua NUp # 0) 2T 7.
U= fa ga EBVT, M EDZNI— b#ggw%eng IXRET AT
S—Thb.

EM 2.2. =00 Lo K. Wi (U, gataen, {Uas §ataer KR L, THOLBRIEL X
Ca B E T BRI {Ca, Ualaen (b2 L ERETIIMS ) BHFEL T, = Ca'ga
EWMELTOD LN,

MM 2.3. ARSHE LORFRY 7 — 5 —MEO AR BFHN 5 — 5 — 3t
&(gnz & N2 conformal class ( 3% ) & —Hf—ZRET 5

K. — >0 LoK. M (Us, gaJach 75 5 —>0 {Un, dhJacr & FUELRET 5.
EEEIY ¢, =ca 9o THD. £BH Us NUs TiL g = Npabhr 98 = Ngaga &
o TWBMND, N, =c'[g~)\ﬂa-c‘1 —% 8f(a, B) = é =g Us NUp # 0, &

BRIz = f"‘ 7,’))72'9710“('1/\6 L7=doT MJ:@?Cﬁ#JEQﬁT?ﬁ‘T—EL’C

7|Us —caf'falc‘:tré 2 EN, LK. 3o, ¢ 12 glUs = fagar ¢1Ua = fi-dl
WM LTOBZEDE, FalcH LT glUs=¢|U. ThB. XIZLcK. #ik
(Un, goYach PRUESIZIETE (o] 2ED 5.

ﬁh-,tbg’ Age¥BeE, EX2RHAW I d/ =0 A (¢ =6+ dlog))
EWMT I LRNE. d =025, (M,g,J) bEk LK SHETHD. B
B LD D dfs = 0|Us, df, = 0|U £B<. df, = #|Us = 6|Us + dlog)
ROT, HBEM co Bt > T Uy Llogee + fo = fo + logA BBV 2. H#IC,
efae=ta —Xc’l EBELY, 9=l g =efo.ca-g=Caga B 1LcK
structures {Ua,ga}ae,\, {Ua,da}aeA IXRETHS.
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ZORFER -7 —HE g T LML L TERI (holomorphic) tHE
BHRRIAMIEZLDOND.

TE 2.4 (RFFEr— 7 —KHEE).
Auti o (M) ={f: M->M #53EHE | ffg=A-g, fioJ=Jof,, A>0}.
EOFEE11Z2E->T, ROEXWRFERNBHS.

@R 2.5. B S — 55— MiZar s M LIRS — 5 — 5k
B Autyox (M) =237 b Lie BICR 5.

PL, LeK. BREtE (M, g, J) 123 /37 heF5. LEesioT Autiox (M) i3
compact Lie BEL R DD T g2 VT 5 L KV g IZHBHIR Auty ok (M)-FE
RINVI—FHEIBB/BOND. ¢ DER2KRFERNDL TE S Lee BFRAB LUK
Lee R EZNEN @, 0 0J¥ o J T 5L, Autyo k(M) DETILE, ¢ 0 J F
BIZRD, —F, 237 M2 RETER Kihler 4%k M @ Auty ok (M) 1X=a 2%
7 NEREBRBEL 2D N/ a7 PRSI TTI RV, LML, £
DROY LK. ZRE/FEOHE L LT, ROEEREZOND. MDD )LI—
FEHE, EA QREROEEHBEER M L~Dlifts ¥ FhEh §, o L B . B
L0 Lee BRODY 7 F QII5ELEND, 7: MoRBHFEEL T =dr L2 5.
IDLE Q=T -0 LBIFIEM LD 2RER QI

d1=0
EHI-T. LB o TEEEZELZBRWT B —5—FERBEE 5.
EE 2.6. Auty i (M) D 11T A—F—F538 {1t }ier  parallel l.c. K. {EAT

HBEEME~DY 7 F {Giher 22 QI L THBARMELLER; ff1Q=0-Q
(e #1) LRBEEITNS.

5z bz LeK. S#& (M, g, J) ot L, H(M,Q,J) & —5 —#¥E (h, J) I
B9 5 M EDTRTOEREUERNORIBEETS. T fi, f € H(M,Q,J)
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X ffQ=cp - QBBIZTHO (T Tep, (1=1,2) 1ITHIEXK), crrop, = ¢s, - 1y
B YLD, L7ed o T, (EE) ERIE:

(1) p:H(M,Q,J)—R*

BE fICER e ZRHIGERDIILICIVBOND. m(M) 2 MOEEELT 3
£, m(M)CH(M,Q,J)THRZLIZEETS. #¥R5, blyem(M) 25,
VU= " . ypw=e"T pPuw=eTTTT. Q05 T FEKICR S 2ITH
iE72 6720y (n > 2). Parallel L.c.K. flow DEAE 2 EEIZIROBEETH 5!

Al 2.7. b L Aut,.x. (M) 2 parallel l.c. K. flow & & 272 biE, FEFIC
S' CAuty i (M) BEELT, EDYV 7 RIZIM LIt/ —5—#&hiZBLT
FEEALRERAMEER L U TERTS.

IEBA. {x} C Auty k. (M) % parallel Lc K. flow &3 5. £D & & Auty . (M) I
BITBEAA {p} 12TV RT R T —~ABTHI MG (M8 25), k-h—5 2 T
(k>1)&25. TFCcHMQN%EM—52B gDV 7 25, ER
B p: H(M,Q,J)-RY IRt L, 22oT#2 8 C {@f =T DY 7 b [T} s
p({STH=17,F5E, +<TpTF ) =1L%>TLES. LiL parallel L.cK.
fow DY 7 k {o} HbbBA, TFHIZAER TV BDENE, EELY p({e)) £ 1.
INERFETHS. iz & b—2iX parallel L.cK. flow S! 28 Aut, . . (M)
DHIZHFETD. EDOS' DYV 7 D pic L 5BIZRT OHFERARBYBETH S0
5, HLMCEDNY 7 MIRKARTH 3.

0

IORRED S'DY TS ={p |t € R} IZERF p: 'Rt BEELT
P =p(t) -
%W7- 3. Parallel Le.K. S'-ERADHIE LTk %7 b LeK. S8 LD TR
BRI —FREAMHD. (2T, ERIER N —F 2 EA LT, AR F—5 R T
DETITERERTER p: TE x MoM BERSBIETL x M 25 M ~DER
ERLR-oTWVWEHLDTHD. [6|BR.) EHELY, parallel L.cK. SIEADY 7
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I RERICA . 552, BAFEERTY (aspherical) l.c K. 24k LOERISER S1-E
i3 RAERICY 7 M B5%3 L b parallel LeK. ATV, #IxiE, #E
4T & SR B 4 5T Solv B4EH (3 3T solv S#EHK LD S1%) BiTiz LT
parallel LcK. &7 HRVER (B8) SERRSS.

W 2.7 {5 T, Parallel L.cK. low iCBAL TH®RDZ & A L7 (2] BR).

T 2.8. (M,g,J) %2273 b Le. K S8 (3 —F—22RT4bE) L
5. b L Auty.x.(M) 2% parallel Lc.K. flow 2827261, g DHBRDOFIT
parallel Lee TR0 2o Lc.K. 3tk g BEETS (V' =0).

TOEBEOSAE LT, BE&Da 37 b Vaisman ZIREDEEER L HTT.

% 2.9. (M, g,J) % parallel Lee 6% b2 /37 b Le.K. S#kbk (3 —F—
MORITALUE) ETH. ZDLkE, (M,J) LT parallel Lee B 6 D Lc.K.
HEJNEFEELTRER™!ZT:

1. § @ parallel Lee <7 M V5 0 13 S' 1R & AR T 5. _

2. (M, §,J) & Vaisman S4HK (RY xW/o(n}), 5, J') IKEETHY , SHICHE
Br, : (RT x W, §) = (W/Q, gw) i Sasakian orbifold W/Q £ Riemannian
submersion TH 5.

3. X EHBER M Lor—5—HRiT d(ern) OB TEDaLF 7 FEX g
X Q-FREH»D (n, J) IZ W EosaEnm LI - MEETHS.

3. LC.R-ZE#L Howé%ﬁi

— BB — 5 —#HE gl Lee R0, K Lee b0 J 2HT XD T L
BHBIB, g(X,60%) =0(X) LBNT, 01T M EDORZ MV 0* 2ED B3 DH
3. Z00*iLlee X7 MAFRLE XITND. ZoL & (0%, J0%} T M LITERTE
e 525, {6*,J0F} & g BT IERBIRET DL T5R20E J-FK
125y 8l TM = (6%, J6%} @ {0%, J6#}L B TE B, |

TE 3.1. MOFEHER f: M—M D Lee-Cauchy-Riemann (LCR) B# L i
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(i) fIZESH (6%, JO*} 2 TNEHICEL, 2O ETERITHS, T72bb,
food=Jof..
(ii) f.6% = 6% mod {6%, Jo*}+
(iii) M EOBESK A > ORTEIEL T, £,(JO*) = A (J6*) mod {6%, J6*}+.

EETIZ L fRI—RCERTEES {0*,J6*) L J-RETIIRNZ L TH
3. ZDELERDEORIKERERE BT,

B 3.2. (M,g,J) a7 Mle K. 2L L, 0% LeeFXe+5. —D L
&, LCREBRBENORIAMABC* =S x RBFEEL T, £TOEHEE S 1T Lee
N7 MV O R BET B X 572 parallel Le. K. A &+ 572 51F, (M, §,J) i3
parallel LeeF6R % &> AB D Primary Hopf%ﬁﬁf M, LTERISRRARICRZ2S.

T OEBIIFERA L7228, T Z Tid parallel Lee X3 % & -> A B Primary Hopf
BRRE M), IZOWVWTRAT S, (3]3R.)

wo BIRE S = {(21, 22, ,2) €EC* | |22 + |22 + -+ + |20 = 1} LODIE
BEDarz s bk

n

wo =) (z;dy; — yida;)

j=1

L. E¥{a} %
(2) 0<a;<ay---<a,
ERBEDITBRE. RE ST LOFLRaIVF I MERNEROLHIICES
T3.
n= L a; - |z1|2 Z(mjdyJ yjdzj)

TNE&E,Null p=Null wy TEETS. KIT, S Lo 1-BEEHBEE (Y her
x

it'an

'wt(zla"' ,zn)=(eit'°1zl’... , € Zn)
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WLEoTEHEZ, ZNDFHETIRT MLUigE A L BL.

n d d
A= j;a,-(wjag—/; - yj%j)-

Jo & C* DEFMHED C* — {0} ~DHIRET 5. R x §271 = C" — {0} Icxt
L, N #5&E 57! LOERERAY M ET5 L (% = N), R* x §?1 ko>
ERBE J, : TR x S 1) TR x S1) RKROL 5 CEESND:

JuN =—A, JuA=N

3)
Ja|Null 5 = Jp.

T(R* x §2*=1) = {N, A} @ Null p TH 525 J4 iZ R x S22 L OBEsR#EE

THb.

S2n=1 k@ 1-parameter ZE¥EIT {) her € T C U(n) 273, —FK, 1 L
DFEHEEN FET LI — MEE (wo, Jo) RO i‘_‘ MRS PSh(S2n—1, wo, Jo)
 U(n) & RBZE DA ¢ HEEL Y,

4 (%)s 0 Jo = Jo o (4he)s

ERIELTWVWS, RIZIL, AR x S LOBEEBETHAE I LELHT.
{N,J4N, Ja|Null n} 526, EBE J, MEERBETH S 2 LI13H . EREE
ThHHZEIZ

Null o @ C =T @ T £ B< &,

TR x S N @C ={N —iJyN} + T*° @ {N + iJyN} + T
B I BEEESME. T = {N —iJuN}+ T L 8<. X e TR L,
[N —iJ4N, X] = [N, X] — i[J4N, X] = —i[J4N, X]

7=

xz *X x
X, (w;) Y=t = Null wp

[JaN, X], = lim

o, Ja DEFEE (4) &V Ja([JaN, X]2) = Jho([JaN, X],) = i[JuN, X], £720,
[TV, TH0) € TYWO AN 2 B DT, Ju 13 FTHE.
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SBIZR x 571 o Le. K. B ga 12 §a(X,Y) = O(J4X,Y) T
1
0= 2-37 - d(e*n)

it 5. le K. §ik ga 13BA 5 A>C parallel Lee XX & #H, Rt x T RETH
5. H:Rt x $1 5 C" - {0} %

H(, (z1,... ,2,)) = (€72, ... ,e7% ),

TERSNEMSFRER LTS L HoJy = JoH BV IS L 235RE, HiZ
(Ja, Jo)-DERBEHRTHS. D H %#8ELTH a € Rt x PSH(S?,n,, Jo) I
WNERIEMR Hoao H' 2GS HHZ LIZ L ) BERB

J7 3N Rt x PSH(S2"'—1,7]A, Jo)—)HOl(Cn - {0}, Jo)

BEOND, D EH T C PSH(S? 1,4, J0) THERZ b, St hbnil
Cly.--,Ccn &Y. TE(e,(C1y--. ,6n)) € RY x PSH(S?" 1, ma, Jo) ICX W EREH
HEBKEFHZE LS. ZORFU(Z)IIT (67 - ¢1y...,e7% - ¢y) ICE D EREN
Cr—{0} LICEAREEAEA LTS, Aj=€% ¢ EBVT,A=(A,... , )
ENTD. LEBoTuZ)iZ{(Ar,--- W)} ITEVERIND. &F (2) 2T

0< A< - <M<

AREY L.
EM 3.3. M) =C" - {0}/u(Z) # My % A B Dprimary Hopf £k & L 5.

KPR, n = 2DRHX, My 134 —F —FEd 1 @ primary Hopf Bl T3 % . Parallel
Lee XX %D 1cK. Hik g iIIA LN Z-AREL2OTHZEM RT x S 1/Z t
IZ parallel Lee R %Z# 2 1lcK. 3tk i, 2B T 3. HIZERMSFMEITH :
R* x S-1/Z— M), %#%< Z &hb My =C" — {0}/u(Z) i parallel Lee %
¥R lcK HESHETHS. |

TEHE 3.21300 LOREBRBEC* = S! x ROFEED S LIz M 25 RY x §21 ~
DOFEAFEERIBRIN, Fe ) I—BHE2HAEL TEEBREOLNS.
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