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F

ZDMHRTIE, P>TVIT4v BB TS5V 8a2iEkas ) —
ROBRMECBIZEREHEROBIOEBRICESZYTS.

STV T 4y I BRI NT I Z 20 £/ K. Fukaya, Y.-G. Oh, H. Ohta
and K. Ono, (FOOO [15], etc.) KBTI 52V aMAEREBORED T L 7 —
IREOV—HROLIBEETRERERESZBTNS., 22TV IT1v %
MECBITEEDLIBESICK > TEHEINT, K, #FI1—V Y v RZ/, &
KNP M, EREMY, TV — aZei, —BEInEE8E, F—Uw s
EREREDI S IBRHLL 2 — 5 —BED S5 75 0 D 2 B3 S BEOHTEICB N
T, BABEMEESITLXD—BORBIN DHDRINTNS.

MASREERIL, V- EMEIBNTEDEVWEROSEERTHD, 57
2V aBREREDEDL D BRI T /L DHEIFRL L DF 2Rt L5 3.
FREMEIZ, WHSRERCBITI2RDEANTHINRAENRD—DTH 3.
U—< > %ikfk M OEZFBHE (isoparametric hypersurface) 1%, RS HFER

AF = S(5),
{quz ="T(f). 1)

Z#lz9 M LD C-B% f OFAIEICH T 2B MBHEE L TEBINS.

ZTOXI72BIEK f 1%, FERBEEK (isoparametric function) EIRIENS. It is well-
known that an isoparametric hypersurface of %[ M (EWEEIERD —< 2%
BRAF) OSF@EMEIX, FHME—FOBMEICMEZSRN. 5H, SERBHEHRI,
BWAMG EREORERKREN1 DD FAELT, K<HELEWRERTH
%. G. Thorbergsson [56] ® T. E. Cecil [7] {3, ERBHEICET 32BN/ —~ 1
WXL TH5.

ZOWmHTIE, BN, —ROS > TV IT 49 7 SREST — 5 —SREICBT
2505 0V aBREREET N ONDEBNLES, FEEBLIUWERZE
UHT. RIZ, BAIIEEREICB I 2SRBHEOHERLZEEL, Re OWEICHE
RAENBNONDKRYIBIERZHERT 3.

4, BARSEBHEICHEDS 5750 P a2 ROBRICEETRETH
5. &I, BEREANOSRBHEN SEBONIER 2 BHENDOS VS > Y
B SAEEICEREL LS.

n KILER 2 KEHE Q,(C) &1, FXK 2 KREFER (20)2 + (21)2 + -+ +
(2n41)? =0 KK > TEBI N ERHE LM CP ! DW/EMNRI/NYT NESRR
BRBHEETHS. 2T, n+2:KTI—2 Yy RZER R OEEHT 517 2 KT
N7 MVEDEREEDIZTET 5 AR 2K Groy(RM2) SEREMIZESERR T
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H5. Thid, BELEMER Q.(C) = Gry(R*?) = SO(n +2)/(SO(2) x SO(n))
2L, EOT7A > ad1  EROERNT > ad1-—5—BMIE
ANAITNY FEKR 2 TV I — FRHERTHS. Q1(C) = S?, Q2(C) = S%x 52
T, bln>31561E, Q.(C) REKNTHS. HE 2 KBHE Q.(C) 1%, EER
B S(1) DIERY RMVEO—DDAL /Y MLERBRE BT LITIIERT 5.

BMERREOMEMT 5N BHEON O RAE®IS, 13, #HFE 2 KBhmEiciX
DRENEF V5P a8nSikihz 5 X5 (B8 Subsection 4.2). IRENDERE
BHEOHIRG (HIAEHOBK) 1%, Hui Ha @lEIE (LR, BEKRE) L0
DEIEDHFEHREDELRMENRTH S, B4IL, BAHEMERE S7H1(1) WICHD
RAREN gBOMBRRL D —EOEHERE H DI/ MMEMITSN-EEBME
N™ OH 2§13, BF 2 RBMEICEDAENEZIDNT MUNS T 52D 285
SRRET, NP ICEo THEERBE Z, 2> THAIND, JLAB5N 3 (BH
Theorem 4.1). 512, HUA& GIN™) 1, I2NI N, BATKENIZS TS ¥
DA ERET, BAIZAOTENERE 2n/g IZFEL W (BR Theorem 4.3)
X512, 2n/g HMBEK (resp. Ak ) THB I L& G(N™) W AEFHTFIEE (resp. [A1E
T ARTETEE), TH S EIXFAMETH S (BH Theorem 4.2). TDH &, BIEDFEED
RRREE I OWTERT 5.

ZDHRHBIROIIITHEING  F1LEHRKBWT, 2TV IT4v I ERKE
DST ST aBRERREDONIIN N EH, NIV CEHEROBRSRERE S Y
SV, AT ZEEEENTAO7IER, 5752 7B SRk0 Bk
RIKEMHE, REDEEBIVNENEREEZEETS. F2HicB0T, ¥—73—%
Bk, T A02ad10- =584k, OIT7572 TV inEkEzED.
EigphpR, NIV EME, NIV ORERE, A0 T7ERICHT 3B
XZ2ERT 5. EIHITBNT, BEERHOEREHEICHET2EAFNBEB LU
HOBRDESZRNS. HAHIIENT, EEREOERBHEOH I ABELT
BoNBIANI NI TSIV aBASREORBHNIBEBIVOHEZERT
5. E5HICBNT, EREREOERBEIE N 5 ORMEREDENY MIVRIZBIT B
BT V5P B REOBROMEIIDONWTELT 5.

ZD#HBIE, RIMS HIRES HH ZRAEOWIBMENBIZ (20114 6 A 27
H-29 H) KB 2EHEO#HRICEDE, 43 ONBIEE, BETEZMARHLIZD
DTHB. EHIZ, ZOWELERTHREORRIEE5XTEI>AEIEEIDRIMS
WEELOEN- AN L THILKS - BRE —HBRIIIBHOEEZRDLET.

1. TV ITFavIEREDT TS50 80 28kiE
EFDNIIN B ERE

1.1. SUSUPaBREREENIIEER. (M w) 22TV IT4v 7R
wEBDMEREI TV ITA4v I EHEELTS. EBICEKST, 5952238
iA% (Lagrangian immersion) &1, §&fF p*w =0 Z#23 (BR) n KT C*-%
BENS M AD CR-I3DRHB p: L — M DZETHB. & p*'w=0DH%
W= TE 2EEIL, FHNLEERS BHE (isotropic submanifold) EIFEINS. b
Lo:L— M B8575>2Y2130AHR6E, wDIEREEICK->T, BRR
RREUSRE R B

@ ITM/0,TL 3 v oy := w(v,p.(-)) € T*L
X, BBIEFEEIZZD, CP-BWEDNY NI ZEH O E DR R [F

C®(¢p~'TM/p.TL) — Q'(L)

NHEEIND.



KiZ, ZT522230RBD 1EH) 2ELZEXD. ¢ : L — (M*,0) &gy =
85 CR-DRBD 1T A=Y COMEETH. Vii= 2 e C(p7 ' TM) &8
<. ZDEE,

EE 1.1
{0} : U522 aFR (Lagrangian deformation)
i?g%ﬁ%tﬁﬁbfﬁﬁﬁyylﬁbﬂ£T55

= ay, € ZYL) 3% t 1T U TH 1 koA ER.
{0} : N2V ER (Hamiltonian deformation)
= oy, € BYL) 3% t iU THE 1 KL HR.

NIV VERIE, SOV V2B THD. 2752 VaBHBENIIL R
CEBOEDEE, HY(L;R) = ZYL)/BYL) THB. &I, (L) =075,
LOEBEDS VYT Y aBBENIN N EHBTHS.

RDEDI, 7TAVE ROI—BERICELBENIN D O EROBEMN TS 5.
% W] € H2(M,R) V&, integral class EIRET S (FQESRL>TLIF 492
ZhRMKIZ, BTETILFIAE (prequantizable) &IEIINS. BH /IEi1.3). ZDE X,
M LOEREBE L EZOWMEHRD V—Tw ERBE D7 L ICBT B UL)-H6
VBEETS., ¢ L—>MES2IIPaBRETE. HLIIHTS ¢ ik
5L EDSIERLDERERRK ¢, 'L ODFIERL O U1)-458 o'V 13, L LOFE
HUQ)-8t {p;'V) ODEEEZSD. ZDEE,

R 1.1 (2R [26], [42]). {¢:} PINZIIN B ERTH 2 -DDOBE &ML,
HEBEGROK (¢, 1V} BMRAUKO ) 2 —%R/E p, : 1 (L) — U(1) 25D ETH 5.
1.2. S5 P181E L EEEE .

B 1.1 EHREGR u: M - g* 25D 0TI 509 7 EBHE (M,0) D EA
DEFEY =B GDONIINVFCBEROTRTOS ISP a8ilEid, 5% acj(g?)
KT DEMBAES 1~ o) DERHSELTENS., 22T, g*ld, GOU—KK
g DIXNRT MLERZERDL,

3(g")={acg’| TRTDaeGITHLT Ad*(a)a =a}

EEDD. bL M EGHAINI 2B, BITICVaEEIL, HBac
3(9%) X c(g) KHLT, FMNMARE 1 a) &—FKTB. ZTIT, (g)ldg O
ERDT.

1.3. BRATRENGES S S a1 BASHREOTIOTIER. ZONGTIE, 07
VITAYDEREDS TS5 2D 2B EREO N DDDOERNBEREFERIC
DWTEWHES (2R, [36], [38], [47], [48]). T/ 5> 2aREQTLY—IKE
O —ER3, [36], [37), [39], T 5RBAERRERICIDOVTIZIFOOO ([15]), I©B
WTHIEE N7z, /M 2212BNT, 7A>2ad1Y - r—5—2EKicBI5 5
TS5 2T aBRSREICHT2ENS ORERIZET 21 DMDFABKERIZDON
TEKY 5.

(M,w) 22> TVIT a9 IE8E, LEM D575 a0 SikEd 5.
w: (D?,0D?) — (M,L) ZXOEDB/ENBEHRET S, ZZT, D2IZR2 QBT
BRMMR, 0D 13D DERELTORMALTS. A—Bw Y(TM)= D?x R>™ %
&3,

Lagr(R*") := {R*™ 05522 axy MRS ZER } = 0(2n)/U(n)



&8,
W:0D% 2> pr— TypL € Lagr(R*") (1.1)
I2& > T Lagr(R?) O—2J)\—7 0 28D 5.
RAOQZ7HE pe HY(O2n)/U(n);R) 2> T, LOIAAT7EH I3,
Lo([w]) = u(@) € Z. (12)
KO TEBSNHERAER I, L : m(M, L) > Z THB. I, 575>
PaERDHETARETHS. LORNMNAATZH =, 13,
T = min{l, 1 (A) | A € m2(M, L), I, (A) >0} (1.3)
Lo TEREINS.

5 1 DOHERBER I, : mo(M,L) — R B, NOBOEEDESMHRER
w: (D?,8D?) — (M,L) THLT,

I,([w]) := /DZ w*w € R. (1.4)

- TEBINS. I,1E, NINFIEBODETREREDR, 5752T28K
TIIARETRRWN.
STV I T4y I ERRE (M,w) DT T 52DV aBRE K L3, HBHEDEK
A>0MBEFEELT,
Lz = AL (1.5)
MEROMDEE, BH (monotone) THBHEED.
(M,w) 23> TVIT 490 BREETD. (M,w) DEKABE (period group) 13,

T, :={w](4) | A€ Ho(M;Z)} CR (1.6)
K- TESESNEMERTHS. L M BHERRSIE,
T, = {[w](u) |u:8%— M BHEM}CR. (1.7

AR D LD,

STV IT 4w I ERE (M,w) BWROZMEZRIET EE, RMRTIEATE (pre-
quantizable) EMEENS T, BRIZBVWTHERE, HDNIIFEIC, HEETRVE
By MNEELT, [:—] I3 integral class, BI'5, [%] € i(H*(M;Z)) TH%. ZZT, i
i3, AR Z Cc RiCE->THRESN-BRTERBER : HX(M;Z) —» H*(M;R)
E&RDY. [g] 7 integral class TH 3 Z &id, HIBEHEAMN 271'\/———1% TH3U(1)-
BGEVELDOM LOBERERENGEETLAZLEAMTHS. M AFHBRTFILATE
25,

Ty =v.2. (1.8)
ERBEIBHEAEE Y=, ERBIIENTES.

TUTVITF 4y 0 BiEE (M,w) 3HBTRIEEERETS. MDS5T5>Pa

otk L1, L
T,.1 = {[w](B) | B € Hao(M,L;Z)} CR (1.9)

DBEBETz 51E, MER (cyclic) THBEMENS. L L BKERNZ S, k&
%& ’Yw’L %7
Fo.L =%, 2. (1.10)

ERBEDITBIIENTE, BREBHHT,
Yo = k'Yw,L- (1'11)



L0, E5IT, @FGTIE,i7IV) BWHBAIR S XS RIECEE k NEET 5.
MZEERETHBERETS. ZOEE, [ BNKENTHB7-0DBE+HEME
3, HEIBE L DHFEELT, @FGIE,i"'V) NHBERBZETH 5.

ne=winfk € 2| k> LONTE V) RER ) = 1S ez (112)
w,L

EEDD.

2. T=5—%RIEDS T 52T ALK

2.1 NSV BNEEIUNII L OREYE. (Mw,J,9) 2, T—F7—FBRA w BR
BEJ, TS 3tB g 2bDr—5—3RHKETS. o L - MES555>Pa
3DARBET S, B T (M,g) KB DHHBREE L OF 2 AR EEDT.

EE 2.1,
H: ¢ OFHHEXY MV

)
oy o OFEHIFER
T—=I—%RENDT T 52T al3DAADEEMERRIL, HITEZR
dag = ¢*pm (2.1)

EWETIEMHENTNS ([12]) . TIT, pn WEpom(X,Y) =RicM(JX,Y) 1T
Lo TEEINEZ M Oy FRERZEDT. RicM X (M,w,J,9) DU vFF2V
WBERDT. #oT, bBLMDBTA > vadA r-r—5—k51E, FEhRpR

NI BNBIUNII R ZEOHEEAY. G. Oh (1990) IZ&K > THRAIC
BASTWIRINZ ([33)

BMOLDIZ, ZORBAEBELCTHRLIE, LT /7 N TEROZWEEEKE
RET 3.

EE 2.2
w: NI JV b8 (Hamiltonian minimal or H-minimal)

= =9 BRAEEBDNINVEER ¢ : L— M IZHLT,
e

d «
EVOI (LaSDtg)lt:o =0

<= dag = 0.

ag=0 (1B, H=0) OLEIZ, BEAAUNINNIBNTHBDN, LITEE
DEROBNBASHEE (minimal submanifold) THV, L EZBNST 52 188
PEHEE (minimal Lagrangian submanifold) EIEA.

E5IT, p ENINI BN THBEERETS. TDEE, po=p RBENIIL
NEW {p) LT,

2

d .
at—QVOI (L, :9)|4=0 = 0.

e BNZ I bRE (Hamiltonian stable) EIEIEIN5.



R 2.1 (B2 ESRRONIIV R ([35]) ).

d2
Et—2V01 (L7 So:g)lt=0

=/ ((Ala, @) — (R(@), @) —2(a® a® ag,S) + (ag,a)?) dv
L

ZIZT, AL RL EOBOAE 1 RBABREEDIZT Y N LR QL) IER
T3 (L,p%q) DT 75 AMEAREEDT.

e a:=ay €BYL). ZIT, V= 66—“;? € C® (¢~ 'TM).
t=0

o (R(a),a) := Y _ RicY(e; €5)ale)ale;). TTT, {e}1d T,L DEMEX
i,j=1
HETH .
o S(X,Y,Z):=w(B(X,Y),2) 13, L LD 3ROHHBT > VYNBTHS.

4, XA MEDFERFY IR BIVE (BB, Z2070-2NBEEEES
ERETAHARNIZ MG THBETS. ZDEE, M EONBTS 1 RKMIPER
ax = w(X,) BXECHAKRTH S, L H(M,R) = {0} 251F, ax = w(X,")
LR, It X3 MEDNINWNFRIBRIVBTHS., #->T, M HBHE
i, L0 —ic, HY(M,R) = {0}, 25E, M EOKERIF > 7X7 MV,
o DEEEZRONIN N EREERT S.

EE 2.3. ZOXOIARLEE M OERIFY IR MIVENSHEEIND o DNI
W ERIE, BB (trivie) THZEND.

EE2.4. 9 INZIIN B AMBPITHEERETD. ZDEE, o lid, RO 2 &M%
23 &&E, BMNAIINMURE (strictly Hamiltonian stable) TH 3 EIETNS :
() @ ININ KR RETHS.
(i) NI EREOE2EHDFE GBRL) HAZEMA, o DBRAZNIIN K
CEBIZE o THFEINZBWB/NEENS2EZRD MIVERE KT 5.

H LU LBNIIN R EERSIE, LIZMERDONII R CERIZH > THEER/N
TH5D, TEITERTS.

EE 2.5. F— T —BRME (M,w,J,9) TBORAENLET TS5 2D WA LHREI,
r—5—EEOBCREE Aut(M,w, J,g) DTGB (EE) —Ha8) 057
ST aHEELTELONEEE, MOFEHES IS D280 E84& (homogeneous
Lagrangian submanifold) &MEEN%.

il 2.1. T— T —BREOEROAZ/NY NRFEES T T 2V a ik EiE, N
IV ENTHS.

HEBA. oy R —F CEHHEZER L LOFRE 1 KRB THZ05, day IEL EO
EHEETHS. LIZaA>NRIbTH205, RBEHICLL>T doyg =007 51
5. O

T 2.1 ([57], [40]). M = M(c) ZEHRZEMF, b FRIKEHE—E cDr—7—
SRR, L, LZ MIZIEDAENZONNI MRS TS aBNEHEET 5.
HL L AN b RBNTHANHERBRZSDRSIE, L XETRE22EAFERD
D, B VS =0 ¥dFEEMITS.



1 KDREVEROIIVI— MRHZERNOIL NI NI T 52D 7%
I LTI, TOEBRIERICRILAEN &6 2R ).

BEDTr—3—%8KOI NI NEBS TS 2P a8 MEO7EIE, UV—
R TVIT 4w VBMZOERICBWTHKES EERMETH 3.

BiZE. ERFFEME, ERI1—7 Vv RZEM, ERWEZER, TV I — MFrZER,
AET—F7—RBEEZ DD REINEESRE, U v I BREBREDK D BRE
RI—I—%kE0aANI NEES TS P aBngkkz BT X

22. TA 2294 - 5—S—286OKRNERS TS P18 SBEDEBNT
AAO7#.

FE 2.2 (38]). LETA>2a8312-0—5—%KE (Mw,J,g) DFT5>Pa
BRZRIEL ET3. ZOEE, HY(L;R) KB 3 L OFEHERROFEIFRED
S—H [ag]ld, L DBHSPBININEPEBOHET (KEHNIZ) FRETH 3.

N, TS —2REDOSI TIPS EREKOT A0 TR I, DX
DHEFARZERLE. TOARIE, Y. G. Oh ([38]) DV DHDHERERRT S Z
EERRERLLDS.

TE 2.3 (47)). —T—SHE (M,w, J,q) DT 5>V lBHBREETS. #
DEDEEDE S MREE w: (D?,0D?) — (M, L) IZHLT,

L) = [ wou+ [ (wlops) e, (22)

™
WERALT B.
RD2DODEEZ, BOEFARDIGATHS.

TE 2.4 (47). M,w,J,9) &, EQTA > ad1  EREODEERKLRT 1>
aFM =T —ZREERET SR, TDEE, MOAYNI RS T52Pa
HBIZRE LD, BRATHDIEE H(L;R) XKBWT [ay] =0 TH5 I LIdFEE
TH>.

21 EOT7M1 ¥ 1 D EREODEERER YA > ad1 - Ir—5—%4k
M DA)NT NTEABNINS BN TS P8BS K LI, MNTHS.

% 22 FEDOT7A >3 a1 ERELDOBEERER T > a1 -r—o—5%k
MO NEBNS TSP aBaSEEK L1, BRHTH 3.

A
7>

Ye, :=min{c;(M)(A) | A € Hy(M;Z),c,(M)(A) >0} € Z,
Yer,L = min{c;(M)(B) | B € Hy(M,L;Z),c:(M)(B) > 0} € Z.
EEDD. RORNK (2.3) 1%, TH 4.3 DFERICBVWTERENICHIAINS.

EE 2.5 ([47). (M,w,J,g) 1%, EDT A2 ad 1 EREDDEERRT A >
DAL= —BRFERERETS. bL LAY FNTERRI TS5V
Batkiaiz s, LISKENT, AR

np X = 2'701- (23)
ER DI D.



FE. 327 PRI I — MR M ITHT 3 v, RROEDITEZ 515 ([5,
p.521)): M = SU(p+q)/S(U(p) x U(q)) B5WE, 7, =p+4q. M =S50(2p)/U(p)
B5E, v, =20—2 M = Sp(p)/Up) 25, 7, =p+1. M = SO+
2)/(SO(2) x SO(p)) (p > 2) B5W, v, = p. M = Eg/(T" - Spin(10)) 725,
Yo = 12. M = E7/(T' - Eg) 1251, v, = 18.

23. FA 294 - —5—SBEOBNSI S P13 SKEDE 1 BFE
L TFA A o — =8B (M,w,J,g) DAY MBS TSP aifs
A L OBAIE, E2L90RONIINBUR21 056, NINPEEHEDSE
HITRDL S ITHEMILEINS :

% 2.3 (B. Y. Chen - T. Nagano- P. F. Leung [9], Y. G. Oh 33]). M 271> a
A1 ERkEDBDT A ad 12T —5—%KE, Lz MIZIROHAENLT
ST RIBBING TS VAR BREET S, ZDLE, LBNINPIRET
HHEDDRBRETIEBIR, M >k THD. ZIT, A 1d, QL) =C>®(L) ITHE
A$35 75 2ERFD (ED) 1 EFEZRDT.

=%, RO&KIIT, WNFT 522 aBAE&MEOH 1 BHEEIINT S ENE5D
FERHSNTNS.
EE 2.6 ([45), [46], [3]). M 2T A > a ¥ 1 EB > 02DV FEE
TAad L r—7—SREERETS. L& MITIBDRAENZI /NI M
BINS TS50 DaMnEibedd. Z0EE, M\ <k BRDIUD.

BE. 7122918 k>02bD2a NN NEEBT7A > a9 -—IF—
EREICBNT, EARIANNI MBINS TSP a8 EENARERN <D
LEEZERT ZMN? 1=k < LBEBNINKELE] BEIE%NDS.

EERI— )y RZMH, EXEFREEN, EREMEBRNONINNCRERS TS
I AR EEERa N7 PIIIV I — MR ERIOLBIMNS U5 2P a8 Sk
EONI o RERREEMOF, H#R, BMEICOWTIE, FAZE, REOY—AN
1 [44] 2B,

3. ERMERE N OFEEE

3.1. #iSEER. ZD/NEITIE, Elie Cartan, %L T H. F. Miinzner, 124k % BEAEHER
HHNOERBHEOELBEZFEICHAL LS. ([31], (32], B G. Thorbergsson
[56], T. E. Cecil [7]).

N™ ZBAEREREA SHI(1) IKEDAEN gBO—FDOEHE £y > ko >
> kg ZHDERRMEMISNBEEETS. SEHRIHET IEEEZ
me(a=1,---,g9) TEDT.

x(p) TN DX p DEH O M5 DMBAY MLEEDL, n(p) TN D&Hp TO
SPHL(1) IZBIF BHAIENRY MLEERDT. x X, N DROAMAEBEXRY ML, nid N®
DEEEFEE L SMHLI(1) ICBT B EBEMERY MIVBTH 5.

EE 3.1 ([31)). kg =cotby (a=1,---,9) EBL. IIT, 0<b,< - <y <.
CDEE, ROWEMKDILD :

ea=ol+(a—1>§ (@=1,---,9), (3.1)

Mo = Mar2 WAFILgZEELET S, (3.2)
(m1+mg)g

n={——7r—— (9> 2), (3.3)

ma (g = 1).



CDEIILT, ghFELSE, m=my=--=m,. 6?1-1L((34—Zl)—7gI <m =<

RS 0<f < ITFTDT

Bqe AITHRLT

RROIIE, &<n,o<m<g.

V(g) := cos(gt(q))

&Ko T, N" DEIREE A B TIBOENRERV 2E8ETS. TIT, 0,—t(g)
XS ICBIT DR g S N ANOHEBEICELWY. &r>0BXUBqge ATt
LT,
F(rq) :=r? cos(gt(q)) =19V (q)
EEDS.

FA%E U,.orA C R O LD F I3, g RFEIRZERX F: R"2? S R, KR
5. g RFEIRZER F 13, Cartan-Minzner BIER, EIRIIN, Mo HER:

AF =cri?
’ 3.4
{||gradFu2=gzr2g—2, (34)
B, 22T, o= g2 T2 r = x]? = (20)? 4 (22) 4 () 4 -+ (Tng2)?

=g
THB. EBIT, V=Flgan & S KB 2 SBEMEAERR:

AV = —glg+n)V +c = S(V),
IVV|? = ¢*°(1-V?) = T(V),

Z#lY. ZIT, VBXUA R, ZnEnstti() oL E - FEYEEBIULS
TSR NN NS IEARERDT. E<IT, V = Flga W, S7H(1) OBREE
BEMEND. 0<6: <Z3DT, cos(gbr) # £1 BELDILB, &K27T cos(gby) 1&
S™H(1) OBV OEAMETH 5. SABHIE V ~1(cos(ghr)) i, S*H1(1) iICHE®D
RARNZ3 N7 PEEREMIFTRETEREMEEIFIEIN, N™I1EV1(cos(g61))
DHEMHSEETS 2. ZHEND Ny = V-1 (1) 1, S(1) KBWTHEL &
BHRKIC 2 THDAEN/ T 2 /T MEBREB/NBT ST, FREHE N 0
BASHELITIIN S,

N™iE, S™H(1) ICEOAENI N7 FERREMTONZERBHETH S
ERETS. EOERNS, RLIEN® = V1(cos(gh;)) T, Hpe NP IZHLT

(gradV)x(p)

== 2 LRETBIENTES, ZTOEE, KRNEOILD :
2(P) = Tigrad?) e | A

% 3.1. Epe N"iZDWT,
cos§x(p) +sinfn(p) € V~'(cos(gb;)) = N
ERBIEDDUBRETHEHRIX, BB a=1,--- , g BEELT,

(3.5)

gzﬁﬁtjlitm2m+&£§£2
ERBIETHA.
KRiE, Miinzner & Abresch X BDFENDEERERTH S :
EE 3.2 ([32)).

(1) gl 1,2,3,4 £/&id 6 TRITFNERS RN,
(2) BL g=6 25, my =my TH5.

EE 3.3 ([1]). Bl g=6R561E, m=mo=1F=ZIZ2TH3.
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3.2. ERREAOE/NSEEME. 57T(1) OERBHEKROFICHE—-DBNERE
BHE N DSEET A ERMSNTNS. 31 MSEBRKEOEMEERDL S IZ5
BI5ZEMNTES (BE (41, p.265)):

e 3.1.
(2) g=275, k = % MO ko = %
1 2
(3) g:3t;5l’i, k1=\/?_>, k2:0 mo k‘3=-—\/§,
(4) g == 4f£6°i R1 = m1+m2+Vm2 Ko = \/m_‘/ml kg =
’ ,——ml 9 \/772 ,
\/M‘\/mg p m1+m2+\/'n71
- s R4g = — .
vmi \/772
(5) g = 6 7251F, m\f:zh/g,@:l,ﬁszg_\/g,n4=_(2_\/§)m5=
_1’ K6=_(2+ 3)

3.3. EEKEADOEEEREME. W.-Y. Hsiang, H. B. Lawson, Jr. ([21]) @A
—, WAETEER ([54]) K& D, EERENOEROFEERBHMEIL, k20—
MR OBRBMESHZBHOENEE L THOEND LN EENHSNTNS (T
ERI, EERELECERATIRSESE 1 02 NI k- U—ERBOSENSH
SN, EEMBMAENLEAESZ S IEEIRBREETDHS) .

TABLE 1. B¥EREANOEESRBEME

g | Type (U,K) dimN | mi,mq K/Ky
1] S'x (S* x SO(n +2),S0(n + 1)) n n s
BDII n>1, [R® A
2 | BDIIx (SO(p+2) x SO(n+2—p), n p,n—p SP x S*P
BDII SO(p+1) x SO(n+ 1 —p))
1<p<n-1, [AIEBAI]

3| AL (SU(3),50(3)) [42] 3 1,1 Zo 275

3] @ (SU(3) x SU(3),SU(3)) [Aq2] 6 2,2 B0

3| All, (SU(6), Sp(3)) [A2] 12 4,4 s

3| EIV (Es, F1) [A2) 24 8,8 O]

4| by (SO(5) x SO(5), SO(5)) [B2] 8 2,2 200)

4| Alll, (SU(m+2),S(U@2) x U(m))) |4m—-2]| 2, T XD X =)
m > 2, [BC2](m > 3), [Bz2](m = 2) 2m - 3

4| BDI (SO(m +2),50(2) x SO(m)) | 2m —2 1, Feao]

m >3, [Bz] m—2

4] CII, (Sp(m + 2), Sp(2) x Sp(m)) 8m-—-2| 4, e
m > 2, [BC)(m > 3), [Bz2}(m = 2) 4m -5

4| DIII, (50(10),U(5)) [BC:] 18 4,5 TR RO

4| EII (Es,U(1) - Spin(10)) [BC3) 30 6,9 Ttenl

6 g2 (G2 x G2,G2) [Gy) 12 2,2 %’3’.

6| G (Gz,50(4)) [G3] 6 1,1 Tt




3.4. OT-FKM REFBUE. FERENOFFEEREHEDOI U 74— NER
i3, EBIEER, TTBs [49], [50] 1Tk o TRANICFER I N, D. Ferus, H. Karcher, H.
F. Miinzner [14] IZ&X> T—RbE Nz, L, BEEERENOZREmD
HI—DEERYIIRAT, OT-FKM BEFEHE EITIEN 5.

CUR™ ) #2—2 Uy KXY MLVZEE R™L,(, ) EOZ U T 4— RREE
95,

REIDOR LD CI(R™ ) ODRB LI, REERR

CI(R™ 1) — M(;R)
TH3.
CIR™ 1) = Clo(R™) > Spin(m)
B9 5. ZDEE, Ey,--- ,Ep_ 1€ O(l) %,
Ef = —I, EZE] = —EjEz'a i 7é.7

ERBBEIBERIENTES. RY LOXNFSREACERAMNEGSEN ST B
VERZ, H(R?) Ik > THEDT. Py, P, - ,Pneh(R¥) %
Py(u,v) := (u, —v), Pi(u,v) := (v,u), Piyi(u,v) := (B, —E;u)
KE>TEDS.
CIR™ ) i, K| OEMEEE S DOEDOBEHEE, | = 6(m) 2RKD
ROLIITHEALNIETHS:

m Cl(R™ 1) a(m)

1 R 1

2 C 2

3 H 4

4 HoH 4

5 H(2) = M(2,H) 8

6 C4) = MC) 8

7 R(8) = M(8,R) 8

8 |R(B)®R(8)=M(8,R)® M(8,R) 8
k+8 M(CI(R*1),16) 166(k)

k>172%1=ké(m)IZHLTCUR™ ) DX DEBOFHERIL, RI™
LD CIR™Y) @ kEOBNEROEMTH 5.
% (P, ,Pp) i, REDOYT+— KREFITNS.

my:=m, mo:=l—-m-—1=ké(m)—m—1. (3.6)

EBL. ZoEsE,
F(z):=(z,7)* -2 (Paz,z)’ (3.7)

KE->TERINAZZEREE F : R? — R 1%, Cartan-Miinzner ZEERTH 3,
BB, Fid g = 41T L T Cartan-Miinzner 23 58ER (3.4) 28727, > T,
FIIBTEEERRE S2-1(1) cR? = R'oR! NO 4 BEOHRELR D EHREEHEE
(my,ma) = (m,l—m — 1) ZbDOERBMEE5X 5. T, OT-FKMEEEE
HhE &I iENn 5.

TR REXENOFHESEAMED OT-FKM B TH 52D DBEFHEHEIZ,
Allly, BDI,, CII; #5WI EIL B THB I L THS.
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TABLE 2. OT-FKM MERBHE O EHMELEEHE

12

K\o(m) | 1 2 4 4 8 8 8 8 16 32
1 = = = — 162 | 61 | - = [ (9,6) | (10,21)
2 - @[B4 ] @143 [(510)] (6,9 | (7,.8) | (87 |(9,22) | (10,53)
3 LD (23] 3,8 | (4,7 | (5,18) | (6,17) | (7,16) | (8,15) | (9,38) | (10,85)
2 [ (L,2)[(25) [ (3,12)] (4,11)] (5,26) | (6,25) | (7,24) | (8,23) | (9,54) ~
5 1(L,3) @7 [(3,16) ] (4,15) | (5,34) | (6,33) | (7,32) | (8,31) | -

3.5. EEREAOERBMEOSEHME. BT, FERENOSEEHEOMSNT
NBTRTOFNE, FEERBHEE OT-FKM HEFBHE THS. N5, &
EREAD TR TOFREHEAERS THA D LEMNFHIN TV S.

N™ c SPH1(1) ERREANOSEBHMEEL LS. g=1,20r 37451, N 3%
BTH3 (E. Cartan). g =6 ™D m = 1725, N* iITFETH S (Dorfmeister
and Neher [13], R. Miyaoka [29]). g = 6 D m = 2 DREFDOFHEMIL, R. Miyaoka
([30]) I2 & B.

g =47251F, BEE (my,mo) I3, BFERBDOELITOT-FKM HOFIDOEEE LFH

U TR Uiz 5720 (Stolz [53)). X512, NI, (m1,me) = (4,5),(3,4),(6,9),(7,8)

DEEGZERVWTEHETH M E/213 OT-FKM B TFIdR 5721 (Cecil, Chi and
Jensen [8], Immervoll [22]). B N/ABEOHAEIL, Q.-S. Chi Ik > THEERET
TH3 ([10], [11]).

4. ERBHE)SBOSNDEL 2L KBHED S V5> 2 B8NSk
4.1. EF 2 RiBHHE. E% 2 XiEHE
Qn(C) & Gry(R™2) = SO(n + 2)/(SO(2) x SO(n))
%, B2 bINI—INHFERTHS. ZIT,
Qn(C) :={[z] € CP™! | 22 + 23+ .-+ 22, =0},
Gra(R™?) := {W | R**? OBEEMT SN/ 2 KLY MIVERS 2R .

TH5. Qn(C) & Grao(R"+2) ORDORE—HIZ,

2
CP"™1 5 Q,(C)3 [a+V=1b]— W =aAb €Gry(R™?) c AR

KE->TEABNS. ZZT, {a,bl JIASEWE LA W OEREREEET 5.
n=20&EE, QyC) 22 xS2TH3. n>315IE, Qn(C) BENTH .

RM2 OEENEL SHBBI NS Q,(C) & Gro(R™2) LOEES — S5 —3 B
g8l W TN I—bABEMTRKELWT A 251 EK s 2HDT1a
YA r—5—FHBTHS.

4.2. BEBEAORE I SN/BHEDOH I RERKR. N* — S*t1(1) c R**2 %
n+ 1 RICEAMEBEREIZIIODAEN, FRITEDAENZ, MEMT S N/-E0
mEd 5.

x TN DEDKEBRZ MV, nTS(1) IKBIF 2 Nt OBAERY FLVE%E
=zHT.



G:N"3p— [x(p) + V=1n(p)] = x(p) An(p) € @n(C) = Gry(R™+?)
KEO>TERBSINIEZHAVDRERKIL, BTV 30RATH 3.

P8 4.1 ([26], [27]).

(1) N1, Ny C 8™ (1) 2B ERERFOMEMT SN-BHEETS. ZD&
&, Ni ENIF S™H(1) i BT B EC A TRHEKRICET 22 &E G(V)) =
G(No) IZ[FIETH 5.

(2) N™ & SMH ) i8I 2mE Moz B8HEET 5. N* OERIIHT S
AT ZEMIT, HIABHBGDNIN KL EREZEZLD. #iE, N*OH
AEB G DTHINIBNZIIIVK BRI, S*H(1) I8 58ME N OH
BEBICHIET B.

Ki (i=1,---,n) TN™ C S™"(1) DEMEELDT. k;=cotb; (i=1,---,n)

EBL, TIT, 0<4,<m&TB. N*C S (1) LOTFREZHO RIS {e}
%, Sn+1(1) IZHBI1T5n B89 B N™ @% 2 EZ!K%—;EQ h h(ei,ej) = K; (5¢j ti‘]’ﬁ
EENBRIITER. {0} ZZDRMRRLET S, Z0EE, HURERGIZLD
N EOBERE 0 g5 ) 1, |

g*ngtS(C) = Z(l + Iif) 6 ® 6" (4.1)
i=1

DEIICHRRENS.

G:N" - Qn(C) DEFHMENY MLFE, H TEDY. ZDEE, HUXEHK
G OFHMBRAIL, N* OEHMBZANTROL I KERDINS:

% 4.1 (Palmer [51]).

ag=d (Im (log ﬁ(l + \/——_15:2))) = —d (i 0¢> .
i=1 i=1

B2, L N™ C S71(1) A% SnT1(1) WO ERIE—E DIAE AT 5 N Bl E
BiE, HIRABEG: N™ — Q,(C) IHAS 75> D2 lddRaTH 5.

4.3. EFBEHEOHORE. N* — S*H1(1) ¢ R*2 13, n+ 1 RITBEMEERE
MIZEDAENZa )80 FERRIZMTIONASEREHMEET 5. ZO/NHTIE,
RLIINE 31 BB BDEFMULEZMES.

FRE3LIICEST, HEpe NP IZHLT

Xp(p) := cos@x(p) + sin 6 n(p)

CE> TEBSNZERBHAR (KA v =~(0) 12, 29BOHKITBNT, N» &R
HZ2HD .

m(

70N"={Xe(p)l9 — 2_71_(%:_1_) F-i3 291+.2__%;12 (3&:1’.-. ,g)}

B xp(p) €YN N®IZTH LT, pg € N ZHBXRY Bl xg(p) = x(pg) 25D N* D
wETs vle= 20Tl (g g s,

G(pe) = x(pe) A n(pg) = x(p) A n(p) = G(p)

13



(@-1)

B 5. %b9=201+gf-§—(a=1,--- Lg) BB,

G(pe) = x(ps) Am(pg) = x(p) A (—n(p)) = —x(p) A n(p) # G(p)
TH3.
. . . 2m(a — 1)
W2, L p,g € NP KDWT G(p) = Glg) 2Bk, $50= ——g—(a =

L,---,9) MBH>Tqg=pp BWERVILD. EBE, x(p) An(p) =x(q) An(q) A5,
50<yp <2t MHoT,

x(g) = cosyx(p) + siny n(p),
n(q) = —siny x(p) + cos Y n(p)

2n(a — 1)

D& SITEDTTEMTE, BBa=1,- g BT, ¥ = $7i
20+ 70 sz enans. LY =20+ n5iz o) £ 6(0)
THD, FE LEMoT, BBa=1l, - g hiH>T, § = ?”—(“g‘—l) D

D,
IN50EEMNS, N® LOMNEK g DABKEBOBHABERAZEET S L
INTE3. BB

v:N"™>pr—— cos (2?#) x(p) + sin (2?%) n(p) € N" (4.2)

i3, N* D52 E S0 LA g OMSFAHRESRTSS.  {Idyn =100, 0971}
i3, R g DERRBKERT, N LICEBICBHERT S, Z, = {Idy~ =10, v,--- 0971}
EBX.

8 4.2. pge N" &5, TDEE, Gp)=G(q) £IRBT LR, HBvel,
BH->Tqg=v(p) EMRBIELLFETD 5.

ZNWR, RKWESNS.

EIE 4.1 ([26]). HURBHG: N* — Q,(C) DB G(N™) X, Z, DEHHZHE
RIC & 2EERBE N /Z, CRARETHS. 5, G(N) = N*/Z, TH 5. §>
T, GIN™)1Z, Qn(C) KEDAEN/AI N NERKEB/NS 5 27 285 %k
TH5.

B, FERENOFERBHMEOAVABEL THONSER 2 NBHEICHDAR
N3N MBING TS 2P a R ERREDHEZHER XK.

WMAFMER v € Zy Dp e N* IZBIT2MAEHERL. {e;|i=1,---,n}

% Ale;) = koe; 725 T,N* DEREREEEL, k, = cotf, £BL. TIT,
0<8, <3 &ETH ZDLEE, RISEED LD :

(dv)p(es) = 3e,-X2Tw = (cos (—291) — sin (%ﬂ:) cotfy)e;.

BLg=171256E, (dv)y(e;) = e (i=1,--- ,n) TH3.
bLg=21561 (dv)p(e;)) = —€;(i=1,---,n) TH5.

14
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g=>3&ERETS. ZDEE,

2
cos(zﬁ) —sin(2~g7—r) cotd, < 0

= cot(%r) < cotf,
— 2?“>9a=91+(a—1)3 (@=1,-,g)
PN (3—-ga)7r 6 (a=1,-,g)
) |
M a=1)>"(a=2) >0 >0@=3) > > -I=IT_g

g g g
WO D. #25T, (dv)p: TuN — Ty, N DADEHEDEEIZ, mi + mo IZF
L,

ME 4.2. g>2LRETS. ZDEE, MHOFEHEGER v: N > N BN ODREZZEHR
DIEDDBETDEFIL, mi+mo MERTHZIETHS.

FE. g >37151E, N*C S™H(1) O EADZD Z,BEMIZ, St D5 0H
EBHEBZRELRWV. Q.(C)25 Gtk THEBEINZ N LOFHE (4.1) &, Z,-
BERACE > TRESINS. THREREHBRICL > THRIAT S I ENFRETH 5.

fRE 3.1 MERBOMS :
2_71 _jm -+ mao (g 75\{%&@3:%),
g |2m (9 MEFHRD L ZE).

Oxic, WEL2ICEST, GINY) DREFI AR, KO > CHEMT N3,
EE 4.2,
(1) BL 2 2B 51E, L = G(N) = N*/Z, RREHITETHS.

2) BL 2?" MBI B, L= G(N") = N /Z, WA (AR,

4, BEREOSFRBHEON U AEOEB/N A0 T7HKIL, ROLDITHREINS.

EE 4.3 ([27)). L=G(N™) 13, Q.(C)IZEDAENAD /T MRBHE TKER
RST5 2T aBRERAET, TOBNAOT7E S, 13,

g o_2n_mitmy (9 BEEDOLZ),
T T lema (g WERDEE),.

&> TEZBNS.

R, FH 2.4 & G(N™) OB/NMEIZE ST, G(N™) I, Qn(C) DERRS /S5 Pa
BAZBAETHB. I5I1T, THE25KE-T, G(N) iZQ,(C) DXEMRRS S5
T aBIERRAET, /R (2.3) BHZT. M =Q.(C) DBEIBNT, n>2D
EEqy,=n, n=1DEEy, =20RVID. T ny ZRELKD.
N™ %, S"H1(1) EOBAHEERER USt (1) = Vo(R™2) AD N* D)V P2 > R
LeUTkR&ETS:
N™ — G(N™) = N"/Z,.



N™ V(R 2)| L— Vo(R™+2)
Z, 7| SO12) =w|SOQ2)=U(1)=S!
G(N") —— G(N™) = L™ C @u(C)

Lagr.

ZDEE,
m: Vo(R™?)|L — L =G(N")
i3, BiEH SO(2) 2 b DY ERT, ®RABH Z, 25 OHEER
m:N" — G(N™)
3, SO/ -BZ, 25080/ I-RE—HKT 5:

_ [ [cost —sint _ 1 g-—1
Zg_{(sint cost)lt_o’%g’m’%.T}
— 1 -1
={e —1t|t=0,27r_’...,27r-g——}_
g g

C EAD SO(2) 2 U(1) DEERNBERAICE > TET 7 I N—K
m: a(R*?)|L — G(N™)

KHAREL 72 G(N™) EOHEBERERKE E TEDT.

Qn(C) = Grz(R™?2) O M —FOJPHNERERRWIZL, &z =[a+/—1bj€
Qn(C) XL T,

W; := C(a + v—1b)

WEoTEREINS. ZDEE, BLn>2RBETE=WTHD, blLn=1
B5ER2E =W. £, HLn>225E, (W)(CP)=1THs. ZIT,
CP!:= {W C U | 1 REHERY MURHZEM } T, Uk C*2 0## 2-KT%
HEHIN Y N IVERSYZER, BB, U LU TH 3.

k=12 ,g CHLT, B, LOKO ) I—BZ, DERTT eV 15 13, Q*E|L
EAD VIR thkaMAEBET S, C0LOKILT, ®FF|, ®FRO /I —#iL,
Z, DL eV 15" Lo THEREND. £oT, @E|, HHBARKD ) I—FED
5, k=1,2,---,g—1IZNLT, @ E|, IFFEARFTO /I —FHEHD. THOXZ,
n>2k5En, =g T, n=185En, =2 Th5. 352,

2(MAmI _ sy (g BEROD E E),
2n g 2

%Wm=ﬂm1(gﬁ§&®&%)

BE. TE 41 BEU43IL, [26), [27) TEHORMZ LICBRSNATVS.

16



5 BR2KBHEDI /NI NEES TS5 2Y a i SikkD 3

[26] TiX, B&ld, BRQRBHMEANOILNT NEES TSP a8 Sk
DHFEEZT. TITE, FECBAOSEEREZHFT 5.

BN, A, Nt Cc S (1) EE @B, a7 h-U—F K C SO(n +2)
DELE) THBIEE, HIZXEGIN™) 1 Qn(C) KBWTERTH S Z LIIFME
THBIEEERL (|26, p.759, Proposition 3.1)) . FIRDKDIZ, TRTDEH
FEEEE N C SPTH (1) 1E, B2 )-SR UONBEROBRMEFEREOTHNES
LTRLHNZZENHASENTWS, 517, BLlE, (U K)DKIZE3 S*i(1) &
NDOBER, RERE EANORFEN 1 OBKBHEATHL I EITEBINRET
»5 ([21) .

=t+p Z (U K) OB —REDEESMR, o % p ODEMKITEETD T b
LTS, anS™H(1) OHRERITT HITH L T, BEERFHNOSESZEH
B N" = (AdK)H C §"*'(1) c R**? = p 2185, TOHTVAKI, G(N") =
(AdK)[a] C Gra(p) X Qn(C) THB. ZDEE, p EAD K DHRBIEHBIERN S
FBEINZ Qn(C) DEAD K OBERICHET2ELENEHNEER 11L, KROLD
ICEZBN5:

i : Qn(C) 2 Gry(p) 5 [a+ v=1b] = W] — —[a,b] e tx ¥
ZZT, {a,b}lid, WcCpDmELBEALEZEREXRERTHS. ZOLDIZLT,
G(N™ = a=Y(0).
Z2185.

ST, L, QuC)icBI2aNI NEETIT I Va2 Thsd LK
ETB. BB, SO(n+2)DH3a2NY NEK) —HBABEGCHH-T, L =K' [V
ELTHEALNS., ZOEE, ve S (1)ABH>T, N* =K' -v C S*H1(1) 1T
SPH(1) OFBESFEBME L RD I LERTIENTES. Lo T, EFEIZ/U b
BEKEMBY—RBlu=t+pZdbDEE 20Nk« U= 2HFX (U, K)
BH>T, p=R"*2, K' C Adp(K), N* = Ad,(K)v &£72%. EBRELROERE
FREDS 4] KX 2ERELEOREEM 1 2287 FEERDELRSEN SN DD
WREMFST, BRI, L=K' Vo] =K [Vo] ZirL7z. % nec(t) BEELT,
K- WV =4"1n) £BBZERERTSE. 2T, 7570 Ta8licnd 3
RN EEHEEROBERAR (SR [44) @ 3.1) X2 T, ETANELNS !

FHE 5.1 ([26]). Qu(C) ADTRTDIAL/NZ MNMBINEBS TSP a8 2k
L™, S"HI(1) Ny NEEERBME N® OH U A& G(N™) TH 5.

I5IT, U—RBEEFEEROERICE T, BLITKRERL .

W& 5.1 (([26]). (1) BL (U,K) D% (i) (S x SO(3),50(2)), (ii) (SO(3) x
50(3), S0(2)x SO(2)), (iii) (SO(3)x SO(n+1), SO(2)x SO(n)) £713 (iv)
(80(m+2),50(2) x SO(m)) (n=2m—2) 251, 5 £ € () NIm(u) #
{0} MEELT, L=p"1(¢) C Qn(C) £72%. TDHPA, Qn(C)ITBN
T, U5 2 aBiEDBHENS .

(2) BLESTRITNIZ, ¢(&)NIm(p) = {0} DL =G(N™) = u~1(0) C @,(C)
T, TNUX QL (C) DB/NS TS5 2T a B SikikTH 5.
(1) DENZTNDOEEIBITS Q,(C) DTV T Y a8 kEHEKIE, KD

SICABgmIcERaIND :

(i) BL (U, K) # (S x SO(3),50(2)) 1251F, L13 Q1(C) = $2 DAME-IZ
NG THS.
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(i) ®L (U,K) 2% (SO(3) x SO(3),50(2) x SO(2)) 135, Q2(C) = 82 x §?
BNT, L1 S2OKMEFINEHOERTHS.

(i) B L (U, K) 7% (SO(3) x SO(n + 1), 50(2) x SO(n)) (n > 3) 25, %
Ne ST\ {£V=T) BEELT,

L=K-[W,] c@n(C)

LB, ZIZT, K- W (MeSYHid, REMETIVILIaxRBES

RREED SL-IETH S :

(a) K -[Wi]=K-[W_1]=G(N") i3, Q.(C) DEBHKS S5 T ik
DERETH 5.

(b) & A€ ST\ {£V-1} ITHL T,

K- [Wy] = (S x 8" 1)/Z2 = Q20 (R)

12, Qn(C) DNINKMBNT T 52 aBRERIET, VS =02
7=9. &<IiZ, Vag =0.
(C) K- [W:I:\/:—l] Li, Qn(C) @%ﬁﬁ@f;%ﬁﬁgﬁw'c dim K - [Wi\/———T] =0
(181).
(iv) BL (U, K) 3 (SO(m + 2), SO(2) x SO(m)) (n =2m —2) 135, H%
Ne ST\ {+v=I} BEELT,

L=K-[Ws] C @u(C)

LB, TIT, K- Wi (A€ ) RREHRT S Y5> P ashidSHM

REED SL-ETH S :

(a) K-[Wi] = K -[W_1] = G(N™) 12, Qn(C) DR/ (RBEMEKITIRN) 5
7507 a8k ETH5.

(b) & A€ S'\ {£/=1} KRLT,

K - [Wy] 2 (SO(2) x SO(m))/(Z2 x Zg x SO(m — 2))

13, Qn(C) DNV BNS TSP alBERIET, VS£0M0D
VCYH =0 —Cﬁé

(¢) K- [Wy,/=1] = SO(m)/S(0(1) x O(m - 1)) = RP™ 11X, Q.(C)D
LHEBAERAET, dmK - (W, =]=m-1TH3.

6. ZELEXBHEOH I ABONIIN N REHE

N7, SnHi(1) IEdiA EN/za 2 /8y NEEBIE S {KET 5. Palmer ([51])
i HIAEE G N* — Qu(C) NIV RS BEETHBDE, N = S° C
STH(1) (g=1) DEETHD, TOEEIRST & ERLE.

M. 222 MBS TS50 P aBnSikihe LT Q,(C) KHEDAEN/AZFDH
A L=G(N") = N"/Z, DNV F O EEHEZRER K.

g=1DHFE, N"=8"1% KREILZIINKRTHD, gN™) = S"EBNII)VE
CRETHB. VB, TUIBNEDSREE L TERETH S ([55]). n BMERED
EE, TRREREOC—ETHRBRNTHS. RERSIE, THEARE n XS ¥
RIZE>THFy VT bINEHEBRETDH 5 (Gluck, Morgan and Ziller [16]).
n BHKDE XL, FRRFYITLA S NBZLIIRFRETHS. BERLE,
H™(Qn(C);R) = {0}. n DMBH D EE, H(Qn(C),R) X R TH 5. n BNFHKDE
E, T (Qn(C) = Zy HD, FRDORERFIINLT Ha(Qn(C), F) = {0} TH 5.
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—RD ML T, SRS S5 2P 185 SHEAE S” C Q,(C) = Gra(R™2)
3, NIV ERTHRER/NTHDZEZTHLZ. 23, p.18-19) HRXK.

g=20FFE, LBNIIVREETRVWDIL, my—m; >3DEETHD, TD
EZIZRSD. LENZIIN D BEEDENIN D VRETIREZVDIE, mo—my =2
DEE, ZDEEIRS. LABNIINFRETHZDIEmy —my <2DEET
HY, TDEEIIRES.

HIZAE L = G(N™) BB S 75 P a B8RSk, 5, Q.(C)D
EH Qmit1me+1(R), THEDIZ, g=1Fldg=2DEETHD, TDEEL
fR3.

g=3DBA/IIL, L=gN") X BNINFRETHS ([26) .

HE. g=30DEF, Qn(C)25HEEING(N") EORLERI, ERFHIE
THY ([26]) , &Ko T GIN™) I, FEWEMEELDIL /Y MENS TSP
WABRIED, VS#0THS (FE 2.1 & ).

EE 6.1 ([28]). g=6T, HEL=S504)/(Zs+Zs) Zg (m1 =mo =1) £z
L=Ga/T? Zs (my =my =2) ERETS. TDEE, LIZBNINFDRET
55,

g =4 DFH, ITIKABREZXIIC, FEBRLDOELIEFERLDNDH S (Ozeki-

Takeuchi, Ferus-Karcher-Miinzner, Cecil-Chi-Jensen, Immervoll).

T 6.2 ([28). g=4 TL=G(N") IEELKETS. ZDEE,

(1) L=S0(5)/T? Zg (m; =my =2) 1%, BNIINKNRETH5.

(2) L=U(5)/(SU(2) x SU((2) x U(1)) - Z4 (m1 = 4,mp = 5) 1%, NIk
CRETHS.

(3) L =(S0(2) x SO(m))/(Zz x SO(m —2)) - Z4 (M1 =1,mg =m—2,m >
3) &TB. BL mg—my >3RS, LIINIIINFRETRWL., L
mg—my =275, LIENIJINIREEN, BNIINDNEZETRN.
Blme—mi=1F&IZ0, LIFBENINIRETHS.

(4) L = S(U(2) x U(m))/S(U(1) x U(1) x Um — 2))) - Za(m1 = 2,ma =
2m—3,m>2) T3, Bl mo—m; >3RS, LIENIINFRETR
W BUlme—my=1F%1E -1, LIENINFCRETHS.

(8) L = Sp(2) x Sp(m)/(Sp(1) x Sp(1) x Sp(m — 2))) + Zs (my = 4,my =
4m —5,m >2) ET3. bl mg—my > 3785, LIINIIVFPRETR
W, blmeg—my=-125E LEBNIIN N EETHS.

(6) L =U(1)-Spin(10)/(S'-Spin(6))-Zs (m1 = 6,ma = 9, thus mo—m; = 3!)
W, NI CRETH B!

EHE 6.3 ((28)). (U, K) I3, EIII&, 815 (U,K) # (Es,U(1)-Spin(10)), TRNWER
ETH. ZOEE, L=G(N)INIIEUBRETRNDIL, my—my| >3DEE, F
DEERMRS. 25i7, L (U,K) I, ENLE, 15 (U, K) # (Es, U(1)- Spin(10))
125, (mi,mo) =(6,9) M, L=G(N)ix, NI M RETH5.

7. BEREORENY MIVRADOREFER 1 RS V5 2D aBlnEmkk

TS™(1) BEUT*SH (1) &, TNEN (n + 1) KT EAEREIRE S7+1(1) D
BAY MUVEBEOREAY MUERET S, BHRELE SOn +2) 13, SEEHRE
DBTTERRS & LT S7H(1) € RM2 LIRS R DHBIICEER L, TS (1)
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BEOT*S(1) ERHERRES THEAZHET 5. S7H1(1) OREFRICHE
LT, TS"1(1) & T*Sn+1(1) ER—8T 5.

ED—RIZ, N™IZ S*H(1) ICIZDREN m REHFERETH B ERET
%, SPY1) IZBIFB N™ ORIERT MIVER (conormal vector bundle) 1,

vy = [] {ae ;") |«(T,N™) =0}
pEN™

CEFEIN, FOBMBERNY FIVE (unit conormal bundle) %,

Uvy) ={€evy |l =1}

LD D, RERY FVE L I, SPT(1) DREARY FVE TS (1) 2B 5
555 T M ERATH B EIIERIIC K ASNAEEETH D, BAIKREN
5 RVEUT*S™(1) it AT 4 —7 z)V Sk

V2(Rn+2) :={ (a’b) la,be Rn+2’ Haﬂ = ”b” =1, (a,b) = 0}
& S0(n +2)/S0(n)

KHSEETH S, 35IC, BUERKERY MVRUTS (1) 13, Gry(R™?)
Qn(C) LD SL-ERTHSB. ZIZT, UT*S (1)) 13, BENREMEEEZDS,
N QBEMKRERY VR U(vy) &, UT*S (1) DVT+ > FLEBSSRETH
B, ZDEE, pit&BUWE) DHEIL Q.(C)RIRDRAENEFTF T8y
ERBEES XS, N™ = N SrH (1) KB aMEMITsNZBEETHDH
B Uy PERERS 2 E2135E), TOBRIE, RIHOHY ZEEHERE KT
3. ROFAT T T LBERDILD:

(2.1)

T*Sm+(1)

*
VN

Lag.

4 4

U(vi) U(T*S™ (1)) Va(R™+?)

Leg.

p2| St p1| S

4 v
p2(U(vy)) @n(C) §™t1(1) > N™

ag: imm. submfd.

BT RN Y MV UT*S™1(1) = Va(R™2) 13, Gra(R™2) = @Q,(C) £
DEMENLZEE (SO(n+2)-AER) TA4>2ad1  -EL2REREBEZDD,
(0,00) x Va(R™*2) = CVa(R"*?) x CU(T*S*t1(1)) = TS**1(1) \ {0} LDOHIE
THEY - EERIL, Uy FEET—5—HBTHD (BR 6) . I5IT, #
CU(T*S™1(1)) over U(T*S™+1(1)) 1, r—F—#FEICEL T CVR(R™2) 128
35575 P aMAEBETHS. ZOLEE, RO3IFHRBEVWCIFRMETHSZIL
BE<HSNTNS :

(1) (U)W, BRIV I— KT A >y -r—F—FRICELT
Qn(C) DEBNS VS5 2D aBRERIETH 5.

(2) U(vy) i3, ERNREET A > ad 1 U -EARGRIZELTU(T S (1)) =

Vo(R"2) ORE/NL 22 > RLERZSRETH 5.
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(3) CU(wx) IZ, Uy FEHASr—F—8#EBICEL T CVo(R™?) 1BV S8/
S5 VoD EEETHS. £oT, HAMBIIHTIHRS /522
HaEEETH 5.

FROZ, S™H(1) IKBITHREEBEHE N IT, VyFEHEHr—S—#FBZHEX
7 CVa(R™2) LB BBHS /5> U2 B SihE 515, E<IT, BL N* 4t
Sntl(1) OFESRBHE TH 25, #CUWy) &, Uy FEES—5—#5t
BZOLD CVa(R"2) KBTI BREEM 1 FRI V52D a8 LR ETH S,

Stenzel ([52]) 13, T >/52 MR 1 HFZEM G/K @ (R) HAY MURER
G DFEERIERATAER (X-T, KFEE 1 0) ZEEAY vy FHERT —5—
STREBRLZZ. TOFERIE, aT VI IVEE (Stenzel meteric) EMEENS.
T*§nH1(1) & TSn+1(1) DS 25>V x)LEHRIE, SO(n +2) DEMEBHER TRE
IRSERY v FEERT— 53R TH 5.

S. Karigiannis & M. Min-Oo ([25]) I&, N™ 23 S"*1(1) D3B3 austere BT Stk
EKTHBIEE, TORENRY VR BaT Yz )VEgIiZEL T T*S*t(1) =
TS™(1) BT BRHES TS VaBRERETHEI LN, RETHBHILER
L7z, 22T, U= ERBOBNEISREDR, SEXT PV vIHLT, #
EAHR A, ODEBEOEESH (1) FETRETH D E X, austere TH B EIETIND
([19, p.102]).

SntL(1) NORM/NSEBEIE N A%, S"H1(1) I2BIF 5 austere T ZRRIETH
B1DDBEFREHL, mi=me THBIELIERTS (E31ZRK).

—%, B 411C&2T, L S RORE T SN f/NBrEE N 28
austere 72513, HUABHG: N* — Qn(C) BMBNSF T 52V ai3DRABTH 5.
TOESICLT, CUWY) I Uy F P —5—8sHRE b CVa(R™2) i B1F
BRHI T TV aBAERAETHD, FRFC, TORENT MRy &, TaTF
SV IVEHRIZEL T T S™HL (1) = TSh+L(1) DR S 7 5 > D a B SR TH 5.
LnLRAS, U N S71(1) @ austere TR WERBHE/Z 51T, CUWi-)
3, Uy FEETS—5—#3IBE 5D CVo(R2) ORKS V5 > P aBlln SR T
H %%, Karigiannis & Min-Oo D#ERICE 5T, TORENT MUK vy 1, =
F2V LR BICE LT T*Sn1(1) & TSrH(1) KB B RES V5 22 2 8%
BRIETIIRY, ENWSZEITREZBTRETHS. TLTEE, L N SL(])
D austere FEEFRBHER 51T, TORERY MIVR vy, &, a7V )lEtg
BIL T T*SH(1) = TS (1) DRBEM 1 ORES V5 V1 BHSRETS
5, EWDZEBDOMS.

BIRE. T*S"*1(1) @ TS™H (1) NORFEHE 1 BK SV 5 2D aiinSikékz o8
&

i, BAE (KRIRMIAY, D3) SEHEHE (BHARFERE/OCAMI) ([20]) i3,
N3 S*HH(1) WD g = 1,2 OFEFBEFE OB AT, Uy FHEr—5—H#sEZ b
D CVo(R™"2) NDRER T V5> Va8l CU(viyn) MOERENZ 2T Y )VE
BICEY S T*S"+1(1) 2 TS™H(1) NORFEW 1 Bk V5 2P aBlnEiRkED
SEREZFEMICHEL TS, KBEOWEIRE, BETERTTHS.

M. 9=3,4,6 DB, TOXIBREBN 1 /KRS T T Vo B SREEH
Fac

T*S"HI(1) 2 TS NORFEE L BRI V50 DBk Z BT 5D
i, 2OXS2aX NI M) —BOERAERETHIENEITHLETHS. ThiZ
BL T, RERTIENTES.

EE 7.1. KC SO(n+1) ZEREIS /N7 M) —BHBETS. a7yl
SIEO—F—BRIKETS K O TS EAOHERICHT 5RENTZEHES

21



22

§% u: TS S ik >TEDT. 4, K CSO(n+1) DFEAD,
Lcup'0)

RBRBEI 1TV IV 1BMHASBREL C TS 2HDERETS. ZDEE,
SP(1) EAD K OBHEAIE, REHEE1EHD.

8. BY—< > DBEEDIEE

RIgE. ENEIZERIROE ) —< > ZRBANOR E T SN BE 0SS IC R E
REPIRE L. REDOHVAEBBROENHMERMPOR —< > OHEE\DIEE
MRTHILHLARDLMETH 5.

RO L WIS SE, BHER (KRHI A%, D1) i3, EXHZERE
DY - CERBAORE ISR —< CBHMEICHTEH T RABERKRD S
752D a R RBRARDILEEHEL TS, DVEE, ZONDNO
FERD Anciaux 2] ICE > TH/EOHNTVWBE I EZAH L.

J. Hahn’s work ([17], [18]) DEFFEM 5, Y —< P DRIEMT SN 2 RITNY
VBB ERDOEYT S5 A 2 SREOBNT T 5 > D 2 853 SR EOFAREICIEE
BRAREZL ORKEWFIEGSZENTES.
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