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1. Introduction

Recently, the noncommutative nature of the space-time, has been a subject of a very
active research[1]-[3]. The motivation lies in the fact that the space-time non commutativity
(NCG) could be significant at the Planck scale and very sensitive to a search for signatures
in the cosmological observations such as the observed anisotropies of the cosmic microwave
background (CMB)[4]-[7]. The goal of this paper is to show the new cosmological aspects of
NCG. In section2, we calculate the NCG dynamical black hole Hawking temperature. More
important, we propose a new mechanism for leptogenesis. In fact, we prove that despite the
initial spherical symmetry that one has in the FRW universe, a pure NCG lepton number
asymmetry can be generated. In section3, we draw our conclusions.

2. Formalism

Using the NCG FRW like metric of ref.(5) (see egs.(14)) in spherical coordinates (1,8, )
and choice of a power law formula g = ¢ for the commutative scale factor and non vanishing
noncommutativity parameter 8'> =77, one can show that the energy of the particles is defined
using a Kodama observer characterized by a vector field K# having the following components:

K* =((Z5-%,%,)7%,0,0,0) 1)
where £ =t/ t, is a dimensionless time (£, is the observed time) and:
T, =—(L-HT*)+n* (N +NHT? =N,H.T /dyeg)
S, =(1-H;r)’A+n°A,) )
3, = (- H.P)\+ 2FH, +n*QFH.A, - A,/ aye,)]
with
A, =-B(B-D(EP™ +187° Bt *F ™) /32
N, = B> (18t +217° B*t*F ™)/ 64
N, =Bt (28 -250)
Ay = EP[1+02 2P (215252P7 — 4]
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Here dyeg, H; =0ay., /0t, Hy =0ay.; /0F , F =r/ryand T = ayyF are the NCG scale

factor, time and space evolution Hubble parameters, dimensionless and reduced radii
respectively. Now, within the fermionic tunneling approach and using the Hamilton-Jacobi
method together with the WKB approximation leads to the following expression of the

noncommutative black hole (NCGBH) Hawking temperature T}, :
— 0
T, =212;" (K'Z,) (4)
Moreover, taking as a non vanishing component of the noncommutativity parameter 6> = n,

we can show easily that left and right handed particles propagating in the presence of a non
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commutative curved space-time (initially having a spherical symmetry) have different energies.
After straightforward calculations, we deduce the following expression of the dynamical

anisotropic leptonic asymmetry An .. for the ultrahigh energy particles (neutrinos):

o (_1\k kﬁ
89 135 D Ginng TO)

n = 5
NCG (2 n) 2 & k 3 ( )
where 9 (resp. T') is the particle number of degrees of freedom (resp. the temperature) and:
t?-20+7)cos’8 t7*F O

B, :n%fﬁ_zﬁzf—2ﬂzf3ﬁ’6+%B2f2f3ﬂ sin@ - e g +Fcotg29%(6)
This is a pure NCG result. As it was pointed out in ref.[8], in order to have this leptonic
asymmetry and an energy gap between the particle and antiparticle at the thermodynamic
equilibrium, the space-time metric has to have non zero off diagonal spatial components
and CPT violating terms in the Lagrangian. In our case, these two conditions are fulfilled
(see ref.5 for the NCG metric ) where the NCG not only violates Lorentz invariance( thus, CPT

symmetry ) but generates an inhomogeneity and breaks the spherical symmetry as well.

3.Conclusion

We have obtained the time and space evolution of the NCG Hawking temperature
T, related to the NCGBH apparent dynamical event horizon. The qualitative results

show that Ty is a decreasing but strongly dependent function of the NCG parameter/7 .

Moreover, and contrary to the commutative FRW universe with a spherical symmetry, a
new mechanism for leptogenesis is proposed and a pure anisotropic NCG dynamical
leptonic asymmetry has been obtained in the decoupling temperature limit.
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