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. The observed BAU is often quoted

In terms of baryon to photon ratio
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. The prediction for this ratio from
the BBN agrees well with the
observed value inferred from the
CMB measurements (Planck
2018).
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Sakharov’'s Conditions

Three basic ingredients necessary to generate a net
baryon asymmetry from an initially baryon symmetric
Universe (Sakharov 1967):.

. Baryon Number (B) violation X —-Y + B

. C&CPviolation. px 5y 4+ B)£1(X =¥ +B)

I'(X = qrqr) + T (X = qrar) #T(X =g +q2) + T(X = qr + R)

. Departure from thermal equilibrium.

Standard Model fails to satisfy these conditions in required amount

b,



30

Dark Matter: Evidences
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Standard Model does not have any DM candidate



. Baryon-DM coincidence: Qp = 5Q5

. They could possibly have a common origin?

‘ Heavy Decaying Particle \

Transfer mechanism}‘ .

& . Annihilation J
’ Decay
/ 4

‘ Visible Matter \ GW Phase transitinrD 5

Schematic of popular ideas; arXiv:1310.1904

Nussinov’'87; Yoshimura'78, Barr'79,

arxiv:1112.2714, 1203.1247,

1305.4939, 1308.0338, 1407.4566,

2002.05170, 2112.10784++ 5 Plenary by A. Ibarra
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2 New Ideas in Baryogenesis Models

Snowmass 2021

: : Arxiv:2203.05010
Axiogenesis

Wgr-Axion Baryogenesis and Darkgenesis

QCD Baryogenesis
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Mesogenesis

Particle Asymmetries from Quantum Statistics




Baryon Asymmetry from Dark Matter Decay

A particle DM, cosmologically stable at low temperature, can
decay at high temperatures due to finite temperature
corrections to its mass: forbidden decay!

If DM has an in-built asymmetry, it can transfer part of its
symmetry into the standard model baryon/leptons
(arXiv:2305:16637; DB, Suruj Jyoti Das, Rishav Roshan).

If the DM decay can satisfy the Sakharov’s conditions,
baryon/lepton asymmetry can be generated in the vicinity of a
first-order phase transition (arXiv:2306.05459; DB, Arnab Dasgupta,
Matthew Knauss, Indrajit Saha).



The Framework
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| Dark asymmetry from AD field
The AD field plays the role of
inflaton via $2R coupling and 141
reheats the Universe by 12}

decaying into DM y. eﬁ

GeV

The AD field breaks L number E"
explicity due to the em§d?

term in the potential.

Cosmic evolution of the AD field -2
leads to the dark sector -3}
asymmetry given by 3 _4f
. ) 0 :

Yiu _ (ﬂ’}i o nf}m ~ T]—{H H _5
AX 8 ~ em5Mp 6}

Dark asymmetry is partially
transferred into leptons via

forbidden decay. L”“”it

Affleck and Dine 1985: also see arXiv:0802.1328, 1105.4612, 1201.2200,
1309.0007, 1309.0010, 1405.1959, 1909.12300, 2001.11505, 2008.04339
2107.01514, 2106.03381, 2201.06151, 2212.04516 ++
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Thermal masses

2 2 2 Yb? 2

My(T) = y[m2 + 113, (T), 3, (T) = 517
My, (T) = \/m tI2 (T o (1 e 3 )0
Hg( ) Ho ey g( ) llgdﬂg«?('{) — (169 +169 <.

Mu(T) = \fm + 20, ()
Boltzmann Equations

iy, s ) 1 Y, 1 o
o =~ Kovosm) (Y Yx = YY) = = (x = LH2) (Y“q - 1) o e = Xl

dYy s

1

= L [{(ovyx—sm) (Yy Yy — Y;“Y;q)} —

S

L Y.
(= LHz)(YZq

X

1 _
— 1) + E’}’(Hz — xL),

ay; 1 Y, 1
_ LH T I
= am X 2)(1/;‘* )+ 2 = XL),
Y, 1 _ A 1 _
. _ v s LH) 22X 1 H I
o =X 2)( < )+5HE’T( 2 = xL),

10



g
=

Yx(m — Y;Eqﬂ YE{U) — Y;q o YEI

— | . . 0
. The DM-lepton coupling is small Yr(0) =Y. Yz (0)=7Y;

such that asymmetry Is
transferred dominantly via decay.
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Detection Prospects

DM-nucleon scattering can occur via mixing of singlet S
and the SM Higgs.

A light S with large coupling to DM, required for generating
desired finite-T mass, can lead to large self-interactions
alleviating the small-scale structure problems of Cold DM.

A light S can be detected via Higgs invisible decay too.

AD inflaton leads to specific predictions for inflationary
observables in n, — r plane.

The second Higgs doublet can have interesting collider
signatures like dilepton/dijet plut MET.
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Conclusion

Explaining baryon asymmetry from dark matter
decay also addresses the baryon-DM coincidence
problem O, = 505, providing a new cogenesis
possibllity.

Finite temperature effects can enable such decay of
DM above a critical temperature.

DM sector asymmetry is generated by an Affleck-
Dine inflaton field.

. The mechanism can be implemented for direct

baryogenesis or baryogenesis via leptogenesis,
iIndependently of the origin of neutrino mass.
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