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1 Æ � ���#>kF	R/8\�"18\"L* Yang-Mills �/��B��LF�/wH�H�}AV�8\"Ld Yang-Mills ���/D��#>8\	R�Z5�}A/6T�r)�z�l��IzPV�9#> 1-	R�`N�2r)
�#��#>kF	R/8\�"���a��V5VE��6/;s��?=+z1r)�(&14`2D�za�N M V�~��I 	� J Va/�IzP�j T ∗M ⊗ TM /�LWbx+��:QmNh
 J : TM −→ TM %O J2 = −1. M: M I/�&<��r)
�:�Q#' Γ(T ∗M ⊗ TM) I/ Hodge-Laplace ^M ∆. 8\IzP:�m
∆J = 0.% ∆ /:���IzP J V8\I/):�)=B�/ X, Y ∈ Γ(TM) & ∇J(X, Y ) =

∇J(Y, X) * Trace ∇J = 0. %=��
8, J V
e/ (r.f 2.1). 5�Vr)(&�am8\�IzP/,��UQI�p [1] "xo#/0�
FU5:��8\�IzP�(a/:���0Y
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2 ℄ n d t h
yFm��F�4 1 �Fq'|K9#>kF	R/8\�"�4 2 �FuM�8\IzP/:����a/���A�
2.1 {W��`
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 30 	 A gN (M, g) V��& 	� ∇ VT' g / Levi-Civita�$� TM ( T ∗M) �T M /9# ()9#). Γ(∧pT ∗M ⊗ TM) �T_&9#> p-	R/h_� Levi-Civita �$ ∇ 
�622Æ3+ Γ(∧pT ∗M ⊗ TM):

(∇Xω)(X1, · · · , Xp) = ∇X(ω(X1, · · · , Xp)) −
∑

j

(ω(X1, · · · ,∇XXj, · · · , Xp)),=B�/ ω ∈ Γ(∧pT ∗M ⊗ TM) * X, X1, · · · , Xp ∈ Γ(TM).r)
�:�kF^M d : Γ(∧pT ∗M ⊗ TM) −→ Γ(∧p+1T ∗M ⊗ TM). =B�/
ω ∈ Γ(∧pT ∗M ⊗ TM) * X0, X1, · · · , Xp ∈ Γ(TM),

dω(X0, · · · , Xp) = (−1)k(∇Xk
ω)(X0, · · · , X̂k, · · · , Xp),4B X̂k �T?7 Xk ~�)kF^M δ : Γ(∧pT ∗M ⊗ TM) −→ Γ(∧p−1T ∗M ⊗ TM) :�m δω(X1, · · · , Xp−1) = −(∇ei

ω)(ei, X1, · · · , Xp−1), 4B {ei} �T��R7Æn��� 2.1 D��8I+:�/kF^M�%O d2 = 0. � ='��#>kF	R(&{!/ Hodge �"�z1r)
�:� Hodge-Laplace ^M ∆ = dδ + δd. EX ∆ω = 0, r)� ω V8\/��℄'kF	R;	�='��#>kF	R�&{!/ Bochner k8�518\"L��B��LF�/wH (r [2]). G M V~/�%p [2] 
:� ∆ω = 0 ):�)
dω = 0 * δω = 0.

2.2 [lbrfN M V�~��I 	� J Va/�IzP�^
 2.1 G ∆J = 0, r)� J V�8\IzP�� 2.2 % d * δ /:�� ∆J = 0 ):�) ∇J(X, Y ) = ∇J(Y, X) =_&/
X, Y ∈ Γ(TM) * Trace ∇J = 0. "? Kähler zP�:V8\IzP�z� 2.1 8\IzP�:VIzP�� % dJ /:��=B�/ X, Y ∈ Γ(TM), &

dJ(X, Y ) = (∇XJ)(Y ) − (∇Y J)(X)

= ∇XJY − J(∇XY ) −∇Y JX + J(∇Y X)

= [X, JY ] + ∇JY X − [Y, JX ] −∇JXY − J [X, Y ]i
dJ(JX, JY ) = (∇JXJ)(JY ) − (∇JY J)(JX)

= −∇JXY − J(∇JXJY ) + ∇JY X + J(∇JY JX)

= ∇JY X −∇JXY − J [JX, JY ].� dJ(X, Y ) − dJ(JX, JY ) = N(J)(X, Y ), 4B N V Nijenhuis 3�
N(J)(X, Y ) = [JX, Y ] + [X, JY ] + J [JX, JY ] − J [X, Y ].%' ∆J = 0 0Y dJ = 0, % Newlander-Nirenberg :� (r [3]), .f.8�G�&<�V J �
/�2�m� (almost) Hermitian <���L� (nearly) Kähler 	V�� Hermitian  	��=B�/ X ∈ Γ(TM), %O (∇XJ)(X) = 0. v+/.f�,8\IzPV� Kähler zP* Kähler zP;o7)/<��



6 3 it- 9℄J{Q 763z� 2.2 EX M =' J V� Hermitian /�2 M V Kähler/):�) J V8\I/: M =' J V� Kähler /�� � Kähler gs�, (∇XJ)(Y ) = −(∇Y J)(X). z_ dJ(X, Y ) = 0, r).+
∇J = 0. "? M V Kähler / (r [3]). {CD�V2B/�
3 ℄ n d t h Z Bochner 	 e }�℄'��/kF	R�='9#>kF	R�r)�&v+/ WeitzenböckOR�z� 3.1 (r [2]) =B�/9#> p-	R ω, & ∆ω = −∇2ω + S, 4B ∇2ω =

∇ei
∇ei

ω − ∇∇eiei
ω : S(X1, · · · , Xp) = (−1)k(R(ei, Xk)ω)(ei, X1, · · · , X̂k, · · · , Xp), =B�/ X1, · · · , Xp ∈ Γ(TM), R &�<!3� R(X, Y ) = −∇X∇Y + ∇Y ∇X + ∇[X,Y ], {ei}V��R7Æn��z1r)#.f 3.1 *�8\IzP/ Bochner �OR�N {ei} V��R7Æn��:��IzP J /0�*< e(J) = 1

2 〈Jei, Jei〉. `,y e(J) ���' {ei} /Æ=�G J V8\IzP�2&v+/ Bochner �OR�z� 3.2 ∆e(J) = |∇J |2 − 〈R(ei, ej)Jei, Jej〉 + 〈JR(ei, ej)ei, Jej〉, 4B |∇J |2 =

|(∇ei
J)(ej)|

2.� Yw&
−S(X) = (R(ei, X)J)ei

= ((−∇ei
∇X + ∇X∇ei

+ ∇[ei,X])J)ei

= −∇ei
((∇XJ)ei) + (∇XJ)∇ei

ei + ∇X((∇ei
J)ei)

− (∇ei
J)∇Xei + ∇[ei,X]Jei − J∇[ei,X]ei

= −∇ei
(∇XJei − J(∇Xei)) + ∇X(J∇ei

ei) − J(∇X∇ei
ei)

+ ∇X(∇ei
Jei − J(∇ei

ei)) −∇ei
(J∇Xei) + J(∇ei

∇Xei)

+ ∇[ei,X]Jei − J∇[ei,X]ei

= R(ei, X)Jei − JR(ei, X)ei.'V 〈S, J〉 = −〈R(ei, ej)Jei, Jej〉 + 〈J(R(ei, ej)ei), Jej〉. ?
〈∇2J, J〉 = 〈∇ei

∇ei
J, J〉 = ei〈∇ei

J, J〉 − 〈∇ei
J,∇ei

J〉

=
1

2
eiei〈J, J〉 − |∇J |2 = ∆e(J) − |∇J |2, �Æ=AÆn (j=S:/ p, & ∇ei

ej |p = 0). %.f 3.1, 0 = 〈∆J, J〉 = −〈∇2J, J〉 +

〈S, J〉, .f.8�r)tj.f 3.2 &I'IzP\ Kähler zP/���� 3.1 G J �V��IzP�".f 3.2 8,/Pa��
��
∆e(J) + 〈∆J, J〉 = |∇J |2 − 〈R(ei, ej)Jei, Jej〉 + 〈JR(ei, ej)ei, Jej〉.�x 3.1 G M D�� Hermitian 8\IzP�2 M /[�<! 6 〈R(ei, ej)Jei,

Jej〉. 1[��):�) M V Kähler /��Vr)
�:- S6 IVH&IzP�Qm.f 3.2 /!#�&
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 30 	 A g^w 3.1 �&ÆK<�/ S6 I�D�B^8\IzP�� mN J V S6 I�8\IzP���2
�� Jei = Jk
i ek. 1ÆK<�v� S6I<!3�m Rijkm = δikδjm − δjkδim, 2&

〈JR(ei, ej)ei, Jej〉 = 〈J(Rk
ijiek), Jej〉 = Rk

iji〈Jek, Jej〉 = RijikJm
k Jm

j

= Rijij(J
m
j )2 =

∑

m

(Jm
j )2i

〈R(ei, ej)Jei, Jej〉 = 〈Jk
i Rl

ijkel, J
m
j em〉 = Jk

i Jm
j Rijkm = J i

i J
j
j − J

j
i J i

j .%' J V�IzP�r)& traceJ =
∑
i

J i
i = 0, �: δ

j
i = |− δ

j
i | = |

∑
k

Jk
i J

j
k | 6

∑
k

(Jk
i )2+(Jj

k
)2

2 . � & ∑
i,j

〈JR(ei, ej)ei, Jej〉 = 6
∑
i,j

(Jj
i )2 > 6 i

∑

i,j

〈R(ei, ej)Jei, Jej〉 =
(∑

i

J i
i

)2

+ 6 = 6.%.f 3.2, ∆e(J) > 0, 5*f>,�{'>�:�.8��� Q4K��D�eip [1]  5Q4/J��U � u � � � �
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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 Kähler structure. Especially, it is

proved that S6 with standard metric can not admit any harmonic complex structure.
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