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π : G → M
¸
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η : TG → g
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u ∈ G
¸
ηu : TuG → g
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K(U, V ) = dη(U, V ) + [η(U), η(V )].
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κ : G → Λ2g∗⊗ g
¹c¢� 

κ(u)(ξ, χ) = Ku

(

η−1(ξ), η−1(χ)
)

= [ξ, χ] − ηu[η−1(ξ), η−1(χ)],
¥�����©��

u ∈ G
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E = G ×P E
³I·��$©K�VS� 
�4°�®��$¸Q�����

È¦ 
©��& $�¡£��$������£���¢��$�
η
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G ×P g/p
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G
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W
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P
Í �4��±�¨�®��G«cª<©&���x��©&¢�£���¢��$��³GË��I�&��¢��

£� ��x��¸
W = G ×P W = G̃ ×G W

¸§¥�����©&�
G̃ = G ×P G

³�Ä È¦ 
©��& $�?£�������� £���¢��$�/�$�
G

¢���±�¨�£����
 ­°�©�¢���£�¢�°� $®�«�¨���±�®��a£��$����� £��&¢����-�
�

G̃
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(1|1,−1) → (0|2,−1) → (−1|2,−2).
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3.1. Theorem (Hitchin [18])
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4.2. Theorem (Eastwood-Tod [15])
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∆ = trD2 − n−2
4(n−1) scalDid

¸� $£���¢���¬
�$�¤����£��&¢������µ�
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L(2−n)/2
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div
(

(Dφ)ψ − φ(Dψ)
)

= (∆φ)ψ − φ(∆ψ)
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H0 = sym0(D
2+rD)
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rD
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Ï§¨�����£��L�
(1|0, 0, . . .0) → (−1|2, 0, . . .0) → (−2|2, 1, . . .0) → · · · .
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«�®��
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Dk(φ · F ) = (D0φ) · F + φ · (DkF )
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F ∈ (3 − n|2, 2, 0, . . .0)
 $��±

ω ∈ (1|1, 1, 0, . . .0)
�¡ (ª
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Á���³ �§Â

δ〈F, ω〉 = 〈δF, ω〉 + 〈F,D0ω〉,
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3 − n
³ ´µ��¢��Æ�� ��Æ«������Ê¨��x� ± «cª �Q����©&�����<���9±�¢���£�¨��&�?��¢��¤Ï§¨� $��¢
Í ®��c£� 
®a�¡ $�&�
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D0ω = 0
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δ
(

F (Dφ, ·, ·) −
1

2
(δDF )(·, ·)φ

)

= φ divD(Sdiv F ) − (Sdiv F )(Dφ, ·)

+ 〈H0φ, F 〉 +
1

2
〈W,F 〉φ

¥�����©��
F ∈ (2 − n|2, 1, 0, . . .0)

¸
φ ∈ (1|0, 0, . . .0)

¸
Sdiv F

¢��������K��ª§�4�4���&©�¢�£C±�¢�¹$��©�¬�����£��
¢��

(1 − n|2, 0, . . .0)
¸
δDF
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(1 − n|1, 1, 0, . . .0)
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®��&�­®��§��ÇG���$©� ­©�� �x¨�®��¦ $®�����¬

���������$®�®���¥�¢���¬G®�¢������ �

5.1. Theorem
³�¿ � (�"

(M, η)
�+( ��%�*�!0,-��� ����! � �+*�� �.19&)(+*�, (�".!0/ ,-* � ( ���F( � *�%

G/P
��% ��F(�"

W1
�
W2

��% � W3
�7(��S%�� "$( � �	,-(#%�� �.*�%���� G � ,-* � 3 �F( � � � "
� �-%�*�%?"a! �	4 �.��� G � (��#3��	4���! �.��%?"� �	%�(7��!�, � �

W1 ⊗ W2 → W3
� ����(#% "
��(#! ( ��!7( %�*�%?"a! �	4 �.��� � ��� �	%�(7��! � � � (#! (�%?" �.��� ��� �	! �	% &��

C∞(Hk(W1)) ×C∞(H`(W2)) −→ C∞(Hk+`(W3))

(α, β) 7−→ α t β
� ���.1 � �#�6" �
� �+/ � � ( � ��% ��� !03 �F( � � "
� 1#3�!04���"a3�! ( "$(�!0, �
	

Dk+`(α t β) = (Dkα) t β + (−1)kα t (D`β) − 〈K, α, β〉 + 〈α,K, β〉 − 〈α, β,K〉,

� ��(�! ( H∗ � (�%�*�" ( "
��( � �.( ��� & (	�#! �!��*�,-*��F*7&�/ ��3�% � �F( � ��� ��(+��! �	% & �	% "
��(���
�
 ��(���3�(�%�1+( � �

K ∈ C∞(H2(M))
�
� "
��( � �.( ��� &)(	��! � ��*�, *��F* &6/'1 ����� � * � "���( 1�3�!045�6".3�! ( * � "���( �S��!#" ��%

1+*�%?%�(+1�" �.*�% �B��% � 〈·, ·, ·〉 ��! ( ��*�,-(�"a! ��� �	%�(+��! � � � (�! (#%�" �.��� *���(#!7��" *�! ��� ��3�!#"���(�!0, *�! ( � D2K =

0
� ��% � "���(-1+*�, ��*�� � " (-* � " � * *���(#!7��" *�! � �	%'����
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 ��(���3�(#%�17(
�
� & �	4�(#% ��/

Dk+1 ◦ Dkφ =

K t φ
�
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G
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∇
«Y�a�����

¢���±�¨�£���±²£���¹( $©�¢� 
�§�­±���©�¢�¹� ���¢�¹$�?�$�E�����/ $±,�s�$¢����K«�¨���±�®��
gM = P ×G g

³<´µ�����A������©&�-¢��K 
�s¥�¢��s�&��±¤±��P���� $� ����Ï§¨�����£��

C∞(gM ) → C∞(T ∗M ⊗ gM ) → C∞(Λ2T ∗M ⊗ gM ) → · · ·
¥���¢�£}�7¢��N���$�N -£����4°�®��
SÆ¢��<¬�������©& $®4�½�����G£��$�4°Y����¢
�&�­�
�J�s¥¦�4�s¥�¢��s�&��±7�
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(d∇)2

¢��¶¬$¢�¹$���I«cª<�&���-¥¦��±�¬��¡°�©���±�¨�£��­¥�¢����E�����?£�¨�©&¹� ��&¨�©��
R∇ ∈ C∞(Λ2T ∗M ⊗ gM )
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C∞(ΛT ∗M⊗gM )
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(R∇, d∇,∧)
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k = 0, 1, 2
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∂2 = 0
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d∇R∇ = 0
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(d∇)2 = R∇ ∧ (·)
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