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Harmonic maps and biharmonic maps on the warped product
i B CRALRE)

For given C*° Riemannian manifolds (M, h) and (F, k), and a C* function f € C*(M),
consider the warped product (P, g). Here, P = M x F with the Riemannian metric

g=m"h+ f’k,

where 71 : M x F' > (z,y) — x € M. The warped product have been studied by
N. Ejiri, Math. Z., 1979, to produce the examples of compact irreducible Riemannian
manifolds which are isospectral but not isometric. In our talk, we show very recent works
on harmonic maps and biharmonic maps on the warped product = : (P,g) — (M, h).
Our results are as follows: (1) The tension field 7(7) = E%. Thus, 7 is harmonic if
and only if f is constant. (2) The bi-tension field 7 (7) is also calculated. (3) In the case
(M, h) = (R, dt?), w is biharmonic if and only if

FURE =3 f 4+ (2= 0f° =0.#)

It is unknown this non-linear third order ordinary equation (#) has a non-trivial solution

or not.
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hypersurfaces IZfR% Z EDREHI N7, F7/2, n=3 D& D ERL 2 FHHEDED 2 D
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B ) — 2 VAR (M, g) OFEREWRED BAGEKER S [,(M, g) 2 M O r-Rou#
HoazeMathkokd 7o 22yl G(TM) IEHSE, 208uE% O c G7(TM) £F
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% WA 2 RIGKRIE 734 D ARG 2 SERTAR I 0 ST R D RO IG5 2 & T
H5.

3RILL=EY 27—V —#lZ, J Milnor IZX->T, 6DV —RIcHFHIN, 20D
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PYR) &A—HlIN 5,
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?D Ricci 13 Ric(g) 73 Ric(g) = cg Zii7=§ I & THb, I Tk, FHEMG/K . &
FU, av 7 Y =G LOEALLR) —< VEtR g 25 5.

AR VEEZEM G/K T, AELETA vy a v A VEMREEZ SO E LT, BRin
(S™ =SO(n +1)/SO(n), go), EFEHFZ2EM (CP" = SU(n+1)/(S(U(1) x U(n)),go) % &
DRERIFRZ2, & K O T RBIDBER) 72 22[H] (isotropy irreducible spaces) 23& < #l15
NTWw5, Ko, av 37 FHEY —#EEO WAL LEHRIEE T A v a8 4 VEHET
b5,

o —MRMARRIELE LTk, HFHY —~<vZ2H (G/K,g) I, WOT7 A v ay A vk
mEBRDD, Flo, NELTA VY 274 VIrEDPTFET S L EIL, —~FBHIEH 3
D, EDLSWEL BHLDOPRENPEILLND,

HHZEM G/ K DAELRTA vy a ¥4 VEtROFEREIZ DWW T, Wang-Ziller (3,
1986 4E [9) IZB W T, FHZMR G/K T GAELGTA vy ad 4 VatEz bl hwilz
WSO L 72, 2D EEDRANDRILIZAMmG/K =12 TH 5,

FHEZEM G/K TdmG/K <12 £ 25DIZOWTEE) L) EPE Z S
%, ZiuE, Bohm-Kerr 12X D 20064 ICEEZIN 4], ZOHEICIE, AELRT7A v
Yad A VEFRBIFET 5 LRI N,

D’Atri-Ziller 13, 197941, (7)1 &k D, 2> 87 FEHHY) —f#E G LOEALL Y —
< VEFREDN D naturally reductive &2 B2, 287 FHGEY —FHDOEEITIXE
D& EtEEBEICTEL

I 512, DAtri-Ziller 1%, 3 ¥ 37 FRIOBFINFRZEM G/K 8 X OEH BRI X
LERDER e a v o8y PEEEMZAIHAL T, 2y 37 PR - G L% <o
naturally reductive R/EANZET A V2 27 4 VEIRZRERL 72,



o 7. D'Atri-Ziller &, 287 FHHY —#F G LITIE, naturally reductive T7%&
WEARZETA VY2 d A4 VEltREVBH 508 v ) EZ R L 72,

COMBEIZ O W TORITDEIIRIZ BFEL L7z, ZOREICEI L TORMIDIFIEIZ.
1994 HEIZHFEHEIC X ) I i,

FEI 1 (K. Mori [8]). SU(n) (n > 6) 2, naturally reductive THRWEAET L v a
Z A VEFERDPEFET 5,

RIZ, av87 FHEHY =BG 2, B2 Xy T 1 TH 5 ik I N LK
G/K o7 7 A N—=280E 2, FHHTRHE K I X BRI X 2 05052 &
ZWIE3THEZLDEHNEZ LICKDRIIRINT,

EIE 2 (A. Arvanitoyeorgos, K. Mori and Y. Sakane [1]). XD 2 v %7 FHfi) —# G
12X, naturally reductive THRWEANET A V> 2 ¥ A VEIFRDFET 5,
G =8S0(n) (n>11), Sp(n) (n > 3), Es, EB; £71% Es.

ZEIE 3 (I. Chrysikos and Y. Sakane [6]). XD a > 87 FMIAHHEY —H# G EiCid, nat-
urally reductive TRWEAET A V> a8 4 VilEVWHET 5,
G = Eﬁ, E7, Eg, F4 ifCCi GQ.

—77. Generalized Wallach space ZH\ T, X2V I 7z,

I 4 (Z. Chen and K. Liang [5]). 3> ,87 MIsFHEALY —#f F, 1213, naturally
reductive TR WEANLET A v a ¥4 VEIEDBHFIET %,

EI 5 (A. Arvanitoyeorgos, Y. Sakane and M. Statha [2], [3]). 2 ¥ 87 I Hiffi) —Hf
Sp(n) (n > 3) B XUV SO(n) (n > 7) kIZiZ, naturally reductive THRWERET A V¥ a
Z A VEIERPEFEET 5,

B, A% [8] DASHROYRE E LT,

FEIE 6 (A. Arvanitoyeorgos, Y. Sakane and M. Statha). SU(3+n) (n > 2) 223 naturally
reductive TRWENET A v a ¥ A4 VEFRDIMAET 5, (Fric, SU(5) 12K L T naturally
reductive TR WERLET A v 2 ¥ A VElBDHIET %,)

F&H a7 MY —HE SU(n) (n >5), SO(n) (n >7), Sp(n) (n > 3), Es, Er,
Eg, Fy, Gy EICiZ. naturally reductive TR WEARET A V¥ a9 4 VEBDBHEHET 5,
EZbhroTokvy ay 7 FEHLY —#EE, SU3), SU4), SO(5) TdH %,
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