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Inflationary Cosmology: Exploring the Universe from the Smallest to the
Largest Scales
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Generalized dilaton—-axion modds of inflation, de Sitter vacua and spontaneous
SUSY breaking in supergravity

Table 2 The masses of inflaton, axion and gravitino, and the VEVs of F- and D-fields derived from our models by fixing the amplitude As
according 1o PLANCK data - see Eq. (57). The value of {Fr) for a positive w is not fixed by A,
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Mathematical connection
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Modular equations and approximations to =
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From which:
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The Higgs Boson : Explained in simple terms!

Core is made up of
Protons & Neutrons

Molecule Nucleus

—_—

Everything in universe are made of Molecules.
Molecule is a combination of atoms

An Atom c s
& multiple electrons.

Higgs Boson

Higgs Boson has a field called Higgs Field. Protons

g

There was a theary for this prablem, But it had to be proven,
Researchers let protons crash imto each other in a Large H Ilidor (LHC).

By this crash little particles became mesaurable, These were called the Higgs Boson.

This field acts as a syrup,
It shows down the proto v start to clot,

farming Matter . Fr-'.ltu'.:-ns are made up of

uarks & Gluons

http://therealmrscience.net/exactly-what-does-the-higgs-boson-do.html




From the above values of scalar field ¢, and of the inflaton mass m,, , we obtain results that are in
the range of the Higgs boson mass:
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https://www.sciencephoto.com/media/476068/view/meson-octet-diagram

strangeness

Meson octet. Diagram organising mesons into an octet according to their charge and strangeness. Particles along the

same diagonal line share the same charge; positive (+1), neutral (0), or negative (-1). Particles along the same horizontal
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line share the same strangeness. Strangeness is a quantum property that is conserved in strong and electromagnetic
interactions, between particles, but not in weak interactions. Mesons are made up of one quark and one antiquark.
Particles with a strangeness of +1, such as the kaons (blue and red) in the top line, contain one strange antiquark.
Particles with a strangeness of 0, such as the pion mesons (green) and eta meson (yellow) in the middle line, contain no
strange quarks. Particles with a strangeness of -1, such as the antiparticle kaons (pink) in the bottom line, contain one

strange quark

Pion mesons

The 7 mesons have a mass of 139.6 MeV/c? and a mean lifetime of 2.6033 x 1078 s, They decay due u
to the weak interaction. The primary decay mode of a pion, with a branching fraction of 0.999877, is a H
leptonic decay into a muon and a muon neutrino: =+
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Feynman diagram of the dominant

The second most common decay mode of a pion, with a branching fraction of 0.000123, is also a laplixs: pion decay:

leptonic decay into an electron and the corresponding electron antineutrino. This "electronic mode" was
discovered at CERN in 1958:(!
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Symbol T, T[D, and
Theorized Hideki Yukawa (1935)
Discoverad César Lattes,

Giuseppz Occhialini

: {1947) and Cecil
The guark structure of the pion.

Powell
Types 3
Mass e
139.570 18(35) MeV/c?
0
m:

134.9766(6) MeV/c?



From the above values of scalar field ¢, and the inflaton mass m,, , we obtain also the value of Pion
meson 7t = 139.57018 MeV/c*
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The ©* mesons have a mass of 139.6 MeV/c” and a mean lifetime of 2.6033x10 % s. They decay due

to the weak interaction. The primary decay mode of a pion, with a branching fraction of 0.999877,
is a leptonic decay into a muon and a muon neutrino.

Note that the value 0.999877 is very closed to the following Rogers-Ramanujan continued fraction:
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http://www.bitman.name/math/article/102/109/

We observe that also the results of 4096™ root of the values of scalar field ¢, and the inflaton mass
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are very closed to the above continued fraction.

In conclusion, we have showed a possible theoretical connection between some parameters of
inflationary cosmology, of particle masses (Higgs boson and Pion meson 7*) and some
fundamental equations of Ramanujan’s mathematics.
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