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accelerated expansion of univese may be caused by non
commutativity of space-time

Matter-antimatter asymmetry m

General Formalism

Assume Non commutative structure of space-time determined by condition: NCG predicts new kind of dynamical black holes

CPT violating terms in Lagrangian
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anti-particles number density

In early universe
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Some of the NCG spin connection components
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Deceleration parameter/space evolution
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Hubble parameter/time evolution Get baryogenesis
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a complex quantity and not completely symmetric

In curved NCG Seiberg-Witten space-time

Generalized Dirac Lagrangian density
Notice Complex Vierbein and Spin Connection

NCG Curvature tensor of the Riemann-Cartan space-time:
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Interaction which survives in Lagrangian is hermitian part
NCG Scalar curvature

Where

m anti-hermitian interaction terms disappear when its
conjugate part is added to Lagrangian.
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Introduce a real metric

scaled time

steepeness of curves depends E
strongly on choice of angle

Start from a commutative spherically symmetric, isotropic and
homogeneous FRW metric

consider a flat space case K=0 Use Dimensionless variables
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Some of Non-zero components of deformed metric:
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More Useful New NCG Results

1) If one can write NCG FRW like equation as:

Take power law formula m Dispersion relation for a particle 5

This affects behaviour of Bo

Results depend strongly
on choice of

NCG Contribute
to matter density Dispersion relation for anti particle
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Third New Interesting Result
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Get time and space

ﬁ: ( ) ‘ dependent variable
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A pure anisotropic NCG

NCG Induced dynamical leptonic
neuce New! and/or baryonic asymmet
Some of NCG components of spin connection Running Thus 'y . y ry
‘ cosmological can be obtained
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curved space-time have different energies

This Is quite expected:

It is argued from many references that

Leptogenesis from a Non
Commutative FRW Like Model

Increases or decreases
depending on r,t,0,p

¥

Origin lepton number asymmetry when we have an universe which is spherically symmetric NCG gives
New Mechanism
Many mechanisms were proposed Energy gap between particle and antiparticle disappears to explain
_299 FR(BEPHY*,0,= @r/a’ (B —1Di?’ 3) In order to have this asymmetry Matter-Antimatter
128 Affleck-Dine asymmetry!!!

Space-time metric has to have non zero off diagonal spatial
Fermions propagation in a curved space-time or

d a black hol components
around a black hole
g .
One can show that: Dynamical evolving Black Holes Lorentz and CPT violating scenarios in context of : : : |
% | Location Trapping dynamical horizon Hawking Temperature Riemann-Cartan space-time CPT violating terms in Lagrangian
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