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H( problem

kACDM model

JLA — supernovae la
CC — cosmic chronometers

DV — isotropic component
of BAO data
AP — Alcock-Paczynski

parameter

rq = 145.0 £ 3.6 Mpc

Hy =70.0 £+ 2.0km/sMpc
Q. =0.272+£0.021

Qa =0.710 £ 0.064
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ALTB model
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FLRW metric

Einstein field equations
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Cosmological principle
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ALTB model
[ Je]ele]

FLRW metric

Einstein field equations
+

Cosmological principle

4

ds? = Adt* — R(t)? {1 — + r2(d6* + sin® Odyp )}

Friedmann-Lemaitre-Robertson-Walker metric
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ALTB model
[o] Jele]

Inhomogeneous pressureless cosmic fluid

Einstein field equations
+
Isotropy
+
Homogeneity

I
Standard Model
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ALTB model
[o] Jele]

Inhomogeneous pressureless cosmic fluid

Einstein field equations
+
Isotropy

p=0
i3
ds? = A2dt? — %d 2 _ R(t,r)2(d6? + sin® Odp?)
Lemattre-Tolman-Bondi metric
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ALTB model
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Cosmic expansion

H? Ry* Ry? Ry?
=0, 1 Q, +QkR2

H702 T o + 05 FLRW metric
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H2 R()3 R02 .
e = %(%/4_ QmﬁJerﬁ-i-QA FLRW metric
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ALTB model
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Cosmic expansion

H(t)? Ry? Ro?
_q, 0
R® TR

+Qa FLRW metric
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ALTB model
[e]e] o]

Cosmic expansion

H(t)2 R03 R02
H? ~ TREP VR

r 2 r 3 r 2
II{TE)t(77’))2 = fm(r) }};(Ot(, 7’))3 #(r) }};(Ot(’ r))Q + Qa(r)  LTB metric

5 + QA FLRW metric
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ALTB model
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Cosmic expansion

H(t)? Ry? Ry? .
= Q,, 0 0 FLRW metric
Hy? O IO
H(t,r)? Ry(r)? Ry (r)?
HO(,,,)Q (T) R(t, r)3 k-(’/") R(t, 7,)2 + A(r) LTB metric

Pm (&, r)
PR (D)

« t=0.20, Q5 =0.94
+ t=0.40, Q2 =0.78
+ t=0.60, Q5 =0.58
< t=0.80, Q% =0.41
« t=1.00, Q5 =0.27

R/cty
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TB model
IJ

ALTB model

1.05

» t=0.20, H°IHE=3.42 Ap

+ t=0.40, HPIHE =182 A=""=_30%
o« t=0.60, H°/HE=1.33 Pm

o t=0.80, HoIHE=1.11 fitting the data:

«+ t=1.00,

HPIH =1.00 rq =~ 145.0 Mpc

Hy =~ 73.2km/sMpc
Q,, =~ 0.27
Rict, Qp =~ 0.73
-04 04
A AIC=~10.8
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Model-independent
oe

Model diagnostics
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Dark energy models
[ Jele}

Scalar field models

CPL parametrization
1

U)(Z) = wo + wam

scalar field Lagrangian

1
L= —0"00,6 -V

V()
PL ¢
IPL ¢"

PNGB  cos$ +1
RA —n ¢2
SUG o~ exp 20,

0.0

-15
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— work in progress —
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models

PNGB constraints
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Dark energy models
[ele] J

Conclusions & To-do list

What we have done:

o Low-redshift observables
Constraints on FLRW models
Effect of local matter density profile

Model-independent reconstruction

Scalar field models
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Dark energy models
[ele] J

Conclusions & To-do list

What we have done:
@ Low-redshift observables
@ Constraints on FLRW models

Effect of local matter density profile
@ Model-independent reconstruction

Scalar field models

What more we can do:
o CMB data
o Gravitational lensing & structure formation data
@ Reconstruction of local density profile & observer's position
@ Wider application of model-independent reconstructions
o
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