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:: Variety ::

Spin 0. L = (∂φ)2/2 − m2φ2/2

Spin 1. L = −F 2/4 + m2A2/2

Spin 2. L = MEM − m2(M · M − M2)/2
The spin-2 field is special:

Sint[g ,Mij , Ψ] ∼ α
∫

d4x
√−gMijT

ijΨ

It is in fact an extension of general relativity
>> Bimetric gravity <<



:: bimetric theory ::

S =

∫ d4x

[

√
|g |m2

gR(g )

+ α2
√

|f |m2
gR(f ) − 2m4

√
|g |V (g , f ; βn)]

R(g ) is the Ricci for the metric gµν , with strength mg

R(f ) is the Ricci for the metric fµν , with strength αmg

The interaction V (g , f ) depends on 5 parameters βn

The coupling to matter breaks the symmetry:

Sm = ∫ d4x
√

|g | Lm(g , Φ)
This action contains no ghosts! ∼80 yrs to get right
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:: Perturb ::
The dark matter field is described by

Mij (t) = √
2ρDM
m

cos (mt + Υ)εij (r)
where

Mµν ∝ α
(
δgµν − δfµν

)
aka δgµν ∝ Gµν − αMµν

from which one finds the curvature perturbations

hij (t) = α
MPlMij (t) = α

√
2ρDM

mMPl cos (mt + Υ)εij (x)
This looks like a continuous gravitational wave
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:: ContinuouS ::

d Persistent
The coherence time is tcoh := 4π/mv2 = 2/fv2 ∼ 106/f

g Quasi-monochromatic
The frequency is the same within λdB := 2π/mv = 1/fv ∼ 103/f

e Continuous waves can be detected at much smaller sentitivity
Thanks to a longer integration time and h0 ∝ T−1/2

obs ∼ T−1/4
obs T−1/4

chunk

f The overall magnitude scales as 1/m thanks to α
C.f. the 1/m2 for spin-0 and spin-1 (without fifth forces)
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