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Abstract
For neutrino phenomenology, we work in A4 modular symmetry and U(1)B−L gauged symmetry with type-III seesaw mechanism. In type-III seesaw we
add extra fermion triplet superfields to the Standard Model (SM). We show some interesting results of neutrinoless double beta decay mass parameter
(NDBD) along with leptogenesis.

Model Framework
• For symmetry extension we have used A4 modular symmetry and U(1)B−L gauge symmetry.

• Since we work with type -III seesaw, we have taken extra hyperchargeless fermion triplet. The
particle content of our model is given below,
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• Active neutrino mass matrix is given by, mν = −MDM−1
R MT
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Fig 1: Some important plots from our model regarding oscillation parameters and Yukawa couplings.

Introduction
• SM has no right handed neutrino, and

hence fails to explain mass of neutrinos.
So we need to go beyond SM.

• If we work in discrete flavour symmetry
group for extension in SM symmetry, we
need to handle several flavon field align-
ments.

• We particularly incorporate A4 modular
symmetry, in which Yukawa couplings are
function of a complex modulus τ and
transforms in particular manner under this
symmetry.

• Modulus τ is defined in the upper half of
the complex plane and transforms under
modular group in the following manner

τ → cτ+d
aτ+b

where a, b, c, d are integers and cb−da = 1.

NDBD (0νββ)
Expression for neutrinoless double beta decay is
given as,
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Fig 2: The green (red) band in both plots corresponds to

the normal (inverted) mass hierarchy.

Leptogenesis

The CP violating parameter is defined as,
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Boltzmann Equation :

We use Boltzmann equation to plot number den-
suty in terms of yield.

dYΣ

dz
= −

z

sH(MΣ)

[(
YΣ

Y eq
Σ

− 1

)
γD +

((
YΣ

Y eq
Σ

)2

− 1

)
γA

]
,

dYB−L

dz
= −

z

sH(MΣ)

[
YB−L

Y eq
ℓ

γD − ϵCP

(
YΣ

Y eq
Σ

− 1

)
γD

2

]
.

ΓD

H

ΓID

ΓA

1 5 10 50 100 500

10-26

10-21

10-16

10-11

10-6

z=
MΣR1

T

R
a
te

YB-L

YΣ

|YΣ-YΣ

eq
|

5 10 50 100 500
10-12

10-10

10-8

10-6

10-4

0.01

z=
MΣR1

T

Y
ie
ld

Results
• With the help of Chi-square minimization

technique, we derived best fit values of
model parameters.

• We find a strong correlation between neu-
trino oscillation observable.

• The model engenders neutrinoless double
beta decay mass parameter ⟨mee⟩ between
0.0039 and 0.0087, which assures the limit
coming from KamLAND-Zen experiment.

• Baryon and lepton asymmetry of the uni-
verse is also explained in this model.
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