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DM energy density  !  as a Lagrange multiplier  ρ
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Fluid-Like DM and Ostrogradsky 

SDM [g, ϕ, ρ] =
1
2 ∫ d4x −g ρ [(∂ϕ)2 − 1]

However, this canonical momentum cannot change sign!                           

·ρ = − θρ ··ρ = − ·θρ − θ ·ρIndeed

here θ = ∇μuμ

and etc 

This is very sketchy, for a detailed analysis see e.g. Ganz, Karmakar, Matarrese, Sorokin (2018)
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Gμν − Tμν −
1
4

gμν (G − T) = 0

Decoupling vacuum energy  
from spacetime curvature

Tμν → Tμν + Λgμν

invariant under vacuum shifts of  
energy-momentum tensor
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Gμν − Tμν −
1
4

gμν (G − T ) = 0

No Trace

Weyl invariance? 

gμν = Ω2 ⋅ hμν

δS
δΩ2

=
gμν

Ω2
⋅

δS
δgμν

= 0
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π =
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= −g Λ

Tμν = Λgμν

Fake violation of the Lorenz-symmetry, !                                          ⟨Wμ⟩ ≠ 0

SDE [g, W, Λ] = ∫ d4x −g Λ [∇μWμ − 1]
Henneaux, Teitelboim(Bunster)(1989)

DE / CC energy density as a Lagrange multiplier  

However, ∂μΛ = 0

Scale invariance, as there is no fixed scale in the action                                         
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More Familiar Action
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conservation of momentum,  Λ = conts
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gμν =
hμν

(−h)1/4 ⋅ 𝒫
Pontryagin Density

Weyl-Invariance for hμν = Ω2 (x) h′�μν

Mukohyama et all (2018)gμν = hμν ⋅ FαβFαβ
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Thanks a lot for attention! 


