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Standard Model of ] swmo

Combined
Data

Cosmologg

Qdark energy

ACDM model has gloriously

/ /

succeeded in explammg most of

thecosmological observations,

hroughouta“ the redshifts
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Tensions

} For the last couple of decades
1

there is a tension ( ~ 56) regarcling _

earlg and late time cosmologies




There are increasinglg numerous

hints that have emergecl foranon-

Kinematic component in the CMB
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f the Dipole in the CMB is due to "Our motion" w.r.t the "CMB

frame" then we should see similar Dipole in the distribution of

the distant sources.
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In one of the recent works bﬂ N.J. Seccrest,
S.von Hausegger, M. Rameez, K. Mohamecl,
S. Sarkar and J.Colin showed a ~ 4.96

comqict between the exl:)ectecl ancl measurecl

amplitucle of DiPole in the angular
distribution of 1.4 million

. 300° ‘ 24)°
c]uasar catalogue. atWISE

'MB dipol
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New Directions

4 Conclusion

Anisotropies in radio-source number counts can be used to determine a cosmological
standard of rest. Current observations determine it to about +500 km s~', but accurate
counts of fainter sources will reduce the error to a level comparable to that set by obser-
vations of the microwave background radiation. If the standards of rest determined by the

MBR and the number counts were to be in serious disagreement, one would have to abandon
either

(a) the idea that the radio sources are at cosmological distances, or

(b) the interpretation of the cosmic microwave radiation as relic radiation from the big
bang, or

(¢) the standard FRW Universe models.

Thus comparison of these standards of rest provides a powerful consistency test of our

understanding of the Universe.

. G.F.R.Ellis,J.E.
- Baldwin, On the
~ expected anisotropy of
- radio source counts,
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- Royal Astronomical
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e Prior e Ang Maximang sgmmetric

| CO P crnican spacetime

| princip e In Our
3 Context

._'1 Homogenety in the s[:)atial slice (FLRW)
‘ Given a Prior, what is the

Expanding universe — lsotropg and

most sgmmctric universe”?

What is our Prior’?
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The universe has a cosmic How or

Tilt

Wekille HOW + EXPBHSIOH LOCB”H FOJEBJEIOHBHH sgmme‘mc BlaﬂCl’N \V/

We call this 'Dipole Cosmologg‘




The Standard Cosmological ;

Princi Ple
i the universe appears isotropic from a

COS Mo I Ogica I vantage Poiﬂt on the earth, it infers that the

universe is also homogeneous.

Prl NC P I @ These two conditions together are stated as
The Cosmological Principle'

f one assumes Copernican Principle que DiPole Cosmological

and Observe something ( Prior). The Prin CiPl =

Sﬂmmetmes mFCrreCl o the 1) It 1s homogeneous in the sPatial slices or

Pri ﬂCiPlCS for a COfimOlOgiCal simplg transitive under a group of dimension

Paracligm. three.

oo
2) It has a cosmic flow alonga spatial direction 88
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we can move between any two Pomts in the spatial slice bﬂ an action of a group

/

of dimension 3. The three killing vectors for this sPace’time are.
&=
A
3) & = xd,+ yd, + 0




p + (p + p)sinh? —(p + p)sinh f cosh f

—(p + p)sinh fcosh B (p + (p + p)sinh? p)
p exp(—22)Y*
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Einstein's Equations
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Standard Cosmologg

D Pole Cosmolo oYy

First Order

= p cosh? f + p sinh”

Conservation
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o The consistency is restored 59 introclucing equations of state(EoS),
p =w()p

o We will mainly highlight the evolution of the tilt (1)) & shear (0(?)).

The two main categories of our results are for ) w(t) = Constant 2)

w(®) = a function of time.

, - : W 2 2w tanh
» Tilt variation f(coth f — w(t)tanh ) = — + Bw—1)H— —0 —
1 +w 3 X

o Main message: We can have increasing tilt for an universe with |ate time

acceleration.




—— p(t) Decreasing
—— P(t) Decreasing—Increasing










Lowest initial
scale factor aj, = 0.1
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Summarg & Conclusions




We lOOl( ‘FOT' an Copemican ansatz tl*xat BHOWS a cosmic ]qOW.

The 5Pace‘cime turns out to have SPatiang Homogeneous slice, with an

axial sgmmetxy alonga spatial direction.

Owing to the 5. the

easilg tractable.

(eld equations are ODI s & the solutions are

As tilt is a function of time, we are exl:)cctecl to find ditferent angular

distributions for observations at ditferent redshifts.

This sgstem has a instabilitg in it 1t argues foratilt growth at late

times even for a minimal initial tilt Perturbation (nearlg isotroPic CMB).
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