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Extra Relativity (ER)

ER

o Extra Relativity (ER):
GC and GR on an extended gravity set

S = [ Lolgu X?)v=g0x

o Affine variables: a=0,...,3. Global internal SO(1, 3).
Piece-wise X3(x*). Inverse x*(X?2).
Affine connection: 7, (X?)
« Distinguished affine coordinates: x* = 95 X4, 5., = 0
e A remnant of the Affine Nonlinear Model (NM)
G/H = GL(4,R)/ISO(3,1)
Emergent gravity



Extra Relativity (ER)

ER (con’t 1)

e DOFs
ER:10+4-4=10=1+3+6
Vacuum ER: 10 -4 =6
Scalar-vector-tensor gravity

Minimal ER: 10 —3=1+6
Vacuum Minimal ER:1+6 —-4=3=1+2
Scalar-tensor gravity
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Minimal ER

Minimal ER Lagrangian

1 1
Lsg=Lg+ Ls = —ERSR + Engg’i)‘&{a&\a — Vs(o)

Scalar graviton
o =Inv=g/v=
Affine scalar density
X = det(0yX?) = /—

Matter: ¢ = ko, kg~ 10" GeV
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Minimal ER (cont'd 1)

e Field equations (FEs)

1 1
Gu = Ruw — 5R%w = — T,

5 _ P
sxalbs thm) = _vk((ﬂjL i )Xa> 0
Om _ Obm G Om g
sol T ool oV, o

e Conventional matter
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Minimal ER (contd 2)

e Energy-momentum tensors

1
TSMV = K)gvuavua — (éﬁgv)\UV)\O' — (Vs + WS))QMV7

= 2550~ (tn+ 7)o

Tmuu

e Wave operator

Ws = —Ls/60 = k2V Vo + Vs/do
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Minimal ER (cont'd 3)

Bianchi identity

(9u WS + WSaMO' + Vl/ TmZ = O

VTt = 0= Ws = Woe ™

Effective potential

\75 = Vs + W()e_o

Scalar-graviton effective FE
K2VAV\o 4 Vs /00 = 0 (1)

Affine FE

M(v—ge 7X3) = 0\(v—1X3) =0 ()



Scalar graviton as Dark Component (DC)

DM

Static scalar field o = o(x)
Decoupling: Ws = Wpe=?®), W, <0
Dark fractures (singular core)

Dark halos (soft-core) o = o(r)

Wo = —r5/R5
o ~In(r/Ro)?, r> Ry
Stationary objects PpoM = ps + 3Ps
pom ~ K3/r% >0
Transverse rotation velocity (rs/kg)?/R ~ v2/R

V‘OO ~ /ﬁ}s/ﬁ?g

Dark Lacunas (singular core)



Scalar graviton as Dark Component (DC)

DE

Homogeneous and isotropic Universe: M = (m, DM)
Homogeneous scalar field o = o()

FRW metric

ds? = df? — a2<

1 2 2 402
1—kr2dr +r dQ)

Flat, closed or open Universe: k = 0, +1

Wave operator

]
PDE = Eﬁsa + Us,

1
Ppe = EHSO — Us.

US:VS+WS

Ws = k2(5 + 3Ho) + dVs/do



Scalar graviton as Dark Component (DC)

DE (contd 1)
Friedman equations
d/a = —(p+3p)/6r},
H? + kj& = ,0/3&2

Hubble parameter H = a/a
Total distributions

p = Pm~+ pPpM+ PDE = PM + PDE;

P = Pm~+ Ppm ~+ Ppe = Pm + PDE
Continuity condition

Ws + Wso = —(pm + 3H(pm + Pu))
Affine variables (k = 0)

X(O):/\/T’Ydt, XA:(Sf\Xl, A:1,2,3

t=XO(), /=5=1



Extra Relativity (ER) Minimal ER Scalar graviton as Dark Component (DC) Cosmological Constant (CC) problem

DE (contd 2)

e Scalar-graviton effective FE
K2(5 +3Ho) + Vs /0o =0

\73 — Vs + W()eio.

oVs/do)s =0
e Restriction: 0 =&
o Effective LCDM N ~
VS‘& = K/S/\s

pDE = —PpE = K5hs



Cosmological Constant (CC) problem

CC problem

ER = Extended SCM

Extended SCM =- Effective LCDM

Caveats:

) t~to(t)~5

(”) /\s = /\( ‘/s7 Ws)

Lagrangian plus spontaneous contributions

CC problem

(i) GR: Lagrangian A.

Why A ~ 07 If so, why not exactly A = 07.

(if) UR: A = 0, but Ag ~ 0 an integration constant as it is.
(iii) ER: Ag #£ 0, Wy # 0, but Ag ~ 0 due to dynamical
screening.

ER: Time will tell.
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