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2 Dariety ::
MM Spin 0. L = (00)%/2 - m>p?/2
BB, Spinl. L =—F2/4+ mPA22

P Spin2. £ =MEM - mA(M-M - M?)/2

The spin-2 field is special:

Siilg, M, Y] ~ a [d*x /—gM; T

It is in fact an extension of general relativity

>> Bimetric gravity <<
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#  Rlg) is the Aicci for the metric gy, with strength mj,

lglm2R(g)
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R(g) is the Aicci for the metric gyv, with strength m,
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#  R(f) is the Ricci for the metric f,,, with strength am,
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#  Rlg) is the Aicci for the metric gy, with strength mj,
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#  Rlg) is the Aicci for the metric gy, with strength mj,
#  R(f) is the Ricci for the metric f,,, with strength am,

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

[ng +a\/>mR —2m* ]g[Vg,f,B,,)}

The coupling to matter breaks the symmetry:

= [ d*x/]g] Lm(e, ®)

[ This action contains no ghosts! ~80 yrs to get right ]




2 Perturb ::
The dark matter field is described by

M;(t) = % cos (mt + Y)gj(r)

where

My o< « (6gw — 57‘;“;) aka  Sguy o< Gyy — aMy,
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The dark matter field is described by

M;(t) = % cos (mt + Y)gj(r)

where
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from which one finds the curvature perturbations

V2
_ iM,-j(t) _ a~/ 2Ppm
Mpy mMp;

hij(t) cos (mt + Y)e;(x)




2 Perturb ::
The dark matter field is described by

M;(t) = % cos (mt + Y)gj(r)

where

M;w xXa (5&”; - 61’;11:) aka 6gpv X Gpv - aMuv

from which one finds the curvature perturbations

a an/2
hyi(t) = mMy(t) = W@Cos(mt + Y)g;(x)

‘Th[s looks like a continuous gravitational Wave‘
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€ Persistent
The coherence time is te, = 47t/mv? = 2/fv?> ~ 108/f

»27 Quasi-monochromatic

The frequency is the same within Agg = 27t/mv = 1/fv ~ 103/f

%} Continuous waves can be detected at much smaller sentitivity
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Thanks to a longer integration time and hg o< T,,.' ~ T, Thunk

éﬁ The overall magnitude scales as 1/m thanks to a

C.t. the 1/m? for spin-0 and spin-1 (without fifth forces)



m [eV]

107" 1074 107" 10

—12

10—18

—20

10

- 10—22 L

107

1072

SS

P T R A T S S S T S S A W TR R b T TR R R AR E T TR N CTITR AT

1074 1073 10




2 referencef <

GH D. Blas, D. L. Nacir and S. Sibiryakov, arXiv:1612.06789 [hep-ph] G&
@i D. Blas, D. L. Nacir and S. Sibiryakov, &
D. Lépez Nacir and FU, arXiv:1807.10491 [astro-ph.CO]
%l J. M. Armaleo, D. Lépez Nacir and FU, arXiv:1909.13814 [astro-ph.HE] &l
® J. M. Armaleo, D. Lépez Nacir and FU, arXiv:2005.03731 [astro-ph.CO] ©
B J. M. Armaleo, D. Lépez Nacir and FU, arXiv:2012.13997 [astro-ph.CO] &

@ C. Unal, FU and E. D. Kovetz, arXiv:2209.02741 [astro-ph.CO] &



