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CMB Anisotropy
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Baryon asymmetry

Q= Pcritical = 8 x 10_10Kgm
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Baryon number density o s
Non-zero baryon content: ng = n, —nz 18 = 5=z = 0.03m
Also for, Tcms = 2.726K
Photon number density n, =4x108m3
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Dark matter

Total matter content, 32 %18
Darkmatter, 27 %

Baryonic (visible) matter, 5 %

Standard way of quoting the darkmatter relic density:
Qpmh® = 0.27 x 0.6652 = 0.1195.

H = h 100 (km/s)/Mpc Hubble constant

Assuming that the DM is a new elementary particle.
To get the right value of Qpph? = 0.1195.

The following possibility can be considered. A ICHEP
WIMP, and FIMP o 2022

Suresh Chand (IIT Guwahati) LEPTOGENESIS FROM A FEEBLY IN” 4/17



A specific model

Additional particles,
All SU(2);singlets
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m Ny = my; 0 if

0 %VYN
HVYN my

my = diag(mp,, My,, Mp,)
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FREEZE IN VIA TWO BODY DECAY OF x
FREEZE IN VIA TWO BODY DECAY OF y

yixSy

m, > ms + my
m,,, ms:150-1000 GeV

ICHEP
2022

DA

Suresh Chand (IIT Guwahati) LEPTOGENESIS FROM A FEEBLY IN”



FERMIONIC FIMP DARK MATTER FREEZE IN VIA FOUR BODY DECAY OF x

FREEZE IN VIA FOUR BODY DECAY OF x

my < Ms + my,
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LEPTOGENESIS CP ASYMMETRY

Generating lepton number asymmetry in the
standard set up

Vertex correction

M(Ny—Lg)—T (N1 —Lep)
M(Ny—Lg)+T (N1 —Le)
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LEPTOGENESIS CP ASYMMETRY

Generating lepton number asymmetry in the new
set up

Vertex-correction

_ T(Ny—£S)—T (N1 —15)
T T(N1—£S)+T(N;—£5)
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LEPTOGENESIS CP ASYMMETRY

Vertex contributions

M, 2
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Decays: Ny — oL, Ny — oL,
Inverse decays: ¢L — Ny,

Ny — S¢ Ny — 5?
¢L—>Nl, 5€—>N1, gé—> Ny;
Scattering processes:
AL = 1 s-channel processes: (N, — di, {N; — du;
AL =1 t-channel processes: Nyu — d?, Ny — d,

Nyd — ul, Nid — al:
standard AL = 1 processes mvolvmg gauge boson A: Nyp — AL
NiA — oL,

new AL = 1 processes involving S: Nif — S¢p, Nyl — So;.
new AL = 1 processes involving v, ¥: Nyl — x10, Nyl — .
Standard AL = 2 processes: (f — ¢, dl — F;
New AL = 2 processes: S¢ — S0, ol — 1S, pf — (S

, .
X
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Boltzmann equations and the solution

dYn,
dz

- D(_YNl + YI\T%

(61rD1 + el p,

Solution B.E.
e/ Dz (/ Yol D e/ P%=dZ + const.) :

YI = al+ ey,

{f e TG VR ;. (CHEP
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Numerical Analysis ERENIETEN]
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Thanks to my Collaborators:
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https://www.concordia.ca/artsci/physics/research/mariana-frank-research-group.html
https://iitg.ac.in/phy/fac_hompage.php?email=poulose@iitg.ac.in

	CMB Anisotropy
	Baryon asymmetry
	 Dark matter
	A specific model
	FERMIONIC FIMP DARK MATTER
	 FREEZE IN VIA TWO BODY DECAY OF  
	FREEZE IN VIA FOUR BODY DECAY OF  

	LEPTOGENESIS
	CP ASYMMETRY
	Boltzmann equations

	Numerical Analysis
	 and YB-L
	Comparison

	Thank You

