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Here |s
sravitational Aether

& ©he metric is now blind to vacuum ener gy:

T, = PvacOu + €xcitations.
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~ 1
(87C) G [gu] = Tpuwr — il { o8
= Further assume:

T, =7 [A+w Dupw, — g .







Here Is an alternative:
(sravitational Aether

Q. rn—1 v _ 1
(87G) ™ G wlguw] = Tyw — 1L 9w + e

&5 The metric is now blind to vacuum ener gy:

T, = PvacOu + €xcitations.

= In order to satisty the Bianchi identity:

_ 1
(87C) G [gu] = T — il { p
= Further assume:

T;p =p [(1 +u.:_1}u.p twy — g“y} ;







FRW cosmology H{
(sravita mlm{ Ae

= Friedmann equation:

w 4(w — w)

r p 3(1+w)w—-1/3)p
2 :
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= Friedmann equation:

w 4(w — w)

T 7P _ 3(1+w)(w—1/3)p
_1 -

1.e., effective G depends on the Eq. of state.
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= Friedmann equation:

w A w — w)

r p 3(1l+w)(w-—-1/3)p
1 :

1.e., effective G depends on the Eq. of state.

= Radiation vs. Matter era: eI 0e
CR Pet/ Pluw= 1/3

5 BBN (cyburt, Fields, Olive, & Skillman 2005)
Gn/Gr = 0.97 + 0.09
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FRWicosmology with
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f § ” P 31l+w)(w—1/3)p
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Pett/ Pluw= 1/3 4 4o
5 BBN (cyburt, Fields, Olive, & Skillman 2005)

Gx/Gr — 0.97 + 0.09
[=] LY—Q+WMAP3 (Seljak, Slosar, McDonald 2006).

Gn/Gr = 0.73 +0.04



= We require




jncompressible Aethe

—— il |

= We require

o C,=wl/?2>17?
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= We require

: c, =wl/2>17?

&5 Does not necessarily violate causality

= c.f. K-essence:
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lncompressible Aether!

We require
. — G 1/2 >

5
Does not necessarily violate causality
= c.f. K-essence:
Cuscuton (¢, = 00) : does not propagate
information
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= Euler + continuity equations —
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cosmology
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= Even vortical modes follow the velocity of
dense objects
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NOTIrelatvistic Perturbations:

= Euler + continuity equations =

1

p" 4 1T - p’@(’uz. f")) + const.

= Perturbations around a static background:

= [ongitudinal modes propagate superluminally/disperse
= Vorticity modes: V . (Tu) = 0; don’t propagate; damped in
cosmology
= Aether follows the velocity of non-relativistic
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solar system tests
/

= Even vortical modes follow the velocity of
dense objects

ulﬂ= u[}'r_lf_' p:j;uutll,-"fjﬁ-l {5‘..\-. uﬂut

Uoutr Tout =~ Pout
Earth
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= Even vortical modes follow the velocity of
dense objects

uiﬂ = ui}f_]',t p::.utll,.-"f'}m {5:-. uﬂut
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—> As long as internal pressure is negligible, we
reproduce GR with a renormalized Gy
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@ —2since w #=-1 during inflation, one could still

@ For Inflation:
= W..=dP/dp ~-1 (rather than P/ p)
= (~ H/M; ~ 10 (no € in the denominator)
= same slow conditions (n < 1, ...), but € is arbitrary

= Gravity waves ??, need an action for the theory










= decouples p__ through a massive graviton/induced
gravity
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