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CMB, dark matter through reheating
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Given the inflationary background what do we
observe today?

Extremely homogeneous CMB P.A.R Ade et. al.

Many more... ArXiv:1502:01589

Atoms “ ’

0 :
4.6% Energy No understa_ndmg of dark energy
(Cosmological constant,

711.4% :
Dark 0 Quintessence ...)

Matter
24% No understanding of Dark matter

(WIMP, axion...

Talks on CMB observation:
TODAY T. Ghosh, K. Ichiki, O. Tajima, T.
Hoang

omptyness What inflation models




Planck-2015: Where do we stand?

P.A. R Ade et. al. ArXiv:1502:01589

Planck TT+lowP
B Planck TT+lowP+BKP

Planck TT+lowP+BKP+-BAQO
Hitltop quartic model

ower-taw ation
Low scale SB SUSY
R? inflation
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Given the inflationary background

Does CMB have any vole fo play in understanding
the dark matfer phenomenology?

Atoms
1.6% Dark

Spectral distortion,

Axion-photon conversion,
Energy R Khatri,

71.4% P Trivedi
Dark ’

Matter

Gravitational wave: PBH
M Sasaki, T Suyama,
A Escriva

Let us go step by step




Play with reheating era

Evolution of fluctuation scale
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Plan

Formalism

CMB vs rehealing Temperalure
CMB, rehealing and dark maffer

Particular model

Minimal plateau intlation, Resulis

Further generalisation
conclusions




n, vs T,,

Lo Dar, MKamionkowskiand J-Wang, PRET113,041302°(2014), 3. L"Cook; etal JCAP 1504 (2015) 047, JEltisretaiyr
JCAP 1507 (2015,, 050; Y. Ueno and K. Yamamoto PRD 93 (2016), 083524; M. Eshaghi etal, PRD 93 (2016)
123517, A. Di Marco, etal, PRD 95 (2017),,

103502, S. Bhattacharya etal, PRD 96 (2017), 083522, ...
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CMB and reheating- Decying inflaton

L. Dai, M. Kamionkowski and J. Wang, PRL. 113, 041302 (2014)
DM, arXiv:1709.00251

* Rheating is model dependent: Inflaton — radiation
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n, vs T.. with inflaton decay ‘ o

« Radiation is deaying into radiation filed (For chaotic inflation)

o pult) = PE;.E_EU_FEJRNE_P“_L} (SOlld ”neS) DM, arXiv:1709.00251

Chaotic
inflation
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Going beyond: dark matter (perturbative)

« Assumption: Dark matter coupled to radiation field

 |nflaton — radiation — (radiation + dark matter)
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Parameter counting

. - .. 3 M3 Hj
Unique Initial conditions: P(1) = ————
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Therefore GIVEN a dark matter mass, all other parameters
are uniquely fixed: Therefoe, we can successfully establish
the connection we were looking for.




Model:Minimal Plateau Inflation  cqc 36 (2019) 045010

: Minimal
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Minimal Plateau inflation: Perturbative reheating

PRD98, 103525 (2018)
Phy.Dark.Univ. 25, 100317(2019)
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Effect of different inflaton equation
of state during reheating
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Constraining dark matter parameter space
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Non perturbative effects: Boltzmann framework
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Nonperturbative aspects(Lattice result)
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Non-perturbative: n=2 case
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Conclusions and future directions

Assuming the perturbative reheating scenario, CMB can
constrain the dark matter phenomenology.

Pin pointing the value of scalar spectral index is very
Important

Full non-linear evolution: Effect of non-perturbative
dynamics will be necessary

Inflaton-dark matter model construction

Thank you
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