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(M, g) B—REWRE. V EXT gy Levi-Civita 4. TM (T*M) Fm M #
YIA (RYI). D(ANPT*M @ TM) RRFFAEVIME p- BN HES.  Levi-Civita 4% V 7
PUSL D H5KF] T(APT*M @ TM):

(Vxw)(X1,+, Xp) = Vx (X1, Xp) = > (@(X1, -+, Vx X, -+, X)),
J
SRR w e DIAWPT*M @ TM) 5 X, X,,---, X, € [(TM).

BAOTATLLE XA HT d: TINPT*M @ TM) — T(APFIT*M @ TM). JHEEH

welD(NT*M @ TM) 5 Xo,Xy,---, X, € D(TM),

dw(X(J? T 7X;D) = (_1)k(vka)(X07 T 755167 T vX;D)v
Hp X, £#REM X, T /ESET 6 : T(WT*MRTM) — T(APIT*M @ TM) & X
K ow(Xq, o, Xpo1) = —=(Vew)(ei, X1, -+, Xpo1), HH {e;} BRFIB L IEFRZEY.

E 21 AZEIE LHE XM RTABE & = 0. FIX i AEHMERX
BA MM AY Hodge HHig.

BAER AP LA E X Hodge-Laplace T A = dd + dd. MR Aw = 0, AT w ZIJFM
B KR TRBEREE, X T EMEMSME WA HMA Bochner £33, XTEJHM
BRGTBE R R E B A A (W [2). &= M 2R, W3 2] /A, Aw=04HATY
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EX 2.1 FH AJ =0, AR J &—IAME L4,
F22 Bd5omEN, AJ=0HHMNY VIX,)Y) = VJY, X) XA
X, Y e T(TM) 5 Trace VJ = 0. )T Kahler 254 2% € f& A & 4544
Rl 2.1 AR G50 8 R .
WE B dJ MEX, MEEM XY eI(TM), &
dJ(X,Y) = (VxJ)(Y) = (VyJ)(X)
— VxJY — J(VxY) = VyJX + J(Vy X)
— (X, JY] + Voy X — [V, JX] — VyxY — J[X,Y]

dJ(JX,JY) = (Vyx J)(JY) = (Vv J)(JX)
— VuxY — J(VyxJY) + Voy X + J(Vyy JX)
— VX — VyxY — JIJX,JY].
B dJ(X,Y) — dJ(JX, JY) = N(J)(X,Y), et N J& Nijenhuis 34
NWU)X,Y) = [JX, Y] + [X,JY] + J[JX, JY] - JIX,Y].
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EHREERE J AR, NFRHAIT (almost) Hermitian FEH. — UL (nearly) Kéhler
WIE & —ir Hermitian {iJE, FHAMEEMN X e T(TM), W2 (VxJ)(X) =0. THH M
UM Z 45M) J& 1T Kahler 25445 Kéhler 4544 2 A5 24 iy B 1.
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SR 4 BT
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Y, & XILEG T REIREE e(J)) = §(Jei, Jei). IR e(J) RKHT {e:} HIIEIL.
# J ZEVAME SR, WA THEE Bochner B,
@ 3.2 Ae(J) = |VJ|?> — (R(eisej)Jei, Jej) + (JR(ei,ej)ei, Jej), Hr [VJ]2 =
[(Ve, ) (ej) P
i EHEHR
—S(X) = (R(ei, X)J)e;
= ((=Ve,Vx +Vx Ve, + Vi, x1)J)e;
=-V.(VxJ)e;)+ (VxJI)Ve,e; + Vx((Ve, J)ei)
—(Ve,J)Vxei + Vi, x1Jei — IV e, x1€i
= -V, (VxJe; — J(Vxe;)) + Vx(JVe,e;) — J(VxVe,e;)
+Vx(Ve, Jei — J(Ve,€:)) — Ve, (IVxe) + J(Ve, Vxe;)
+ Vie,, x1J€i — JVe;, x1€:
= R(e;, X)Je; — JR(ei, X)e;.
TR& (S,J) = —(R(ei,ej)Je;, Je;) + (J(R(ei ej)e;), Jej). T
<V2J, J)y=(Ve, Ve, J, Ty =€ei(Ve, J,J) — (Ve,J, Ve, J)

1
= 561-61((], J) = |VJ]2 = Ae(J) — |V,

BEALERGLARAE (B E R p, B Ve.ejlp, = 0). B 3.1, 0 = (AJ,J) = —(V2J,J) +
(S, J), ABIRIE.

A E i 3.2 B T H MM Kéhler Z5HB9RF5T.
& 3.1 FH JAUREES, N 3.2 IEHIM RS — A
Ae(J) + (AT, J) = |VJ|* — (R(ei, ;) Jei, Jej) + (JR(ei, e5)ei, Je;).

Wit 3.1 #F M AVF— Hermitian JHME LM, W M @EEHE < (R(ei,e;)Je;,
Jej). FH ALY HALY M J& Kahler #.
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(Rlei,ej) e, Jes) = (JFRL ey, T em) = JFET Rijum = J3 T3 — J1 L.

T T SRS, BATA trace = Y7 = 0, IFA & = |-dl| = @Jm‘l <
EM HIG Z(JR(ez,eJ)el,Jeﬁ—GZ(JJ) >6 K&
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Bist Ve R T AR RO [1] BIRMEERIER.
& £ X MW
[1] Wood C. M., Harmonic almost-complex structures [J], Compositoi Mathematica, 1995,
99:183-212.

[2] Xin Y. L., Geometry of Harmonic Maps [M], Berlin: Birkhauser, 1996.

[3] Kobayashi S. and Nomizu K., Foundations of Differntial Geometry [M], Vol. 2, New
York: Wiley, 1969.

Harmonic Complex Structures

WAN Jianming*

xCenter of Mathematical Sciences, Zhejiang University, Hangzhou 310027,
China. E-mail: wanj.m@yahoo.com.cn

Abstract The author uses harmonic theory for vector bundle-valued differential forms to
study the almost complex structure, which is called a harmonic complex structure, a new
structure intermediate between complex structure and Kahler structure. Especially, it is
proved that S® with standard metric can not admit any harmonic complex structure.
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