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The Lie algebra action of Γ(TM) on con-
nections on M, (Con(M)), is given by

Con(M)×Γ(TM) → Con(M) , (∇, X) 7→ LX∇ .

Namely,

LX∇ = ev|t=0 ◦
∂

∂t
◦ ∇

ϕt
,

where ∇
ϕt is the result of the natural action of

Γ(TM) on Con(M), that is,

∇
ϕt
Z Y = ϕ∗

t
◦ (∇

Zϕ−tY
ϕ−t

) ◦ ϕ∗−t
,

and by Wϕ we denote the right action of Diff(M)
on Γ(TM), i.e., Wϕ = ϕ∗◦W◦ϕ−1∗, ϕ ∈Diff(M),
W ∈ Γ(TM).

For more details see
http://www.ma.umist.ac.uk/kd/PREPRINTS/HKaehler.pdf

http://www.ma.umist.ac.uk/kd/PREPRINTS/HKaehler.pdf
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For more details see artex.pdf

Theorem

M complete, connected, simply-connected

∃ naturally reductive homogeneous structure

⇔ TXY Z + TY XZ = 0 ∀X, Y, Z ∈M

Theorem

T = D −∇ is naturally reductive

⇔ ∇R = 0.


