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For the last decade it has attracted a lot of attention in connection to 
string theory. N. Seiberg and E. Witten, JHEP 9909:032 (1999).

An immense amount of work has been done in noncommutative 
gauge theory.

Unfortunately on the gravity side of things, the story has been 
more complex.
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If we consider that the noncommtuative field can be written as a series 
expansion on the noncommutative parameter, furthermore this expansion 
can be calculated from the full noncommutative theory.

based on this facts a new commutation relation is proposed 

This is an effective noncommutativity between the minisuperspace fields, 
and is similar to the modification used in noncommutative quantum 
mechanics. H. Compean, O. Obregón and C. Ramírez PRL 88 (2002), W. Guzmán, M.S, J. Socorro Phys. Rev D (2007), W. Guzmán, M.S, J. 
Socorro, Submitted PLB(2010) )
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One of a noncommutative mini-
superspace point to the possibility 
of late time acceleration of the 
universe.
W. Guzmán, M.S. and J.Socorro PRD (2007).

In the a more general case the noncommutative Friedmann 
equation for scalar field cosmology where derived, and it is 
found that noncommutativity could be relevant in the late time 
dynamics of the universe. W. Guzmán, M.S. and J.Socorro PLB (2011). 
Finally a dynamical systems analysis gave more evidence 
of this fact. I. Quiros and O. Obregón, PRD (2011).
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2N
+ a3

 
�̇2

2N
+N⇤

!)
,

XIII Mexican Workshop on 
Particles and Fields.

October 24, 2011

León, Gto.

Let us consider the action for a flat FRW universe a scalar field and 
cosmological constant  as the matter content of the the model.

NONCOMMUTATIVE COSMOLOGY

making the change of variables

Monday, October 24, 11



S =

Z
dt

(
�3aȧ2
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.

XIII Mexican Workshop on 
Particles and Fields.

October 24, 2011

León, Gto.

NONCOMMUTATIVE COSMOLOGY

The resulting noncommutative Hamiltonian for this model is

Where we defined

Monday, October 24, 11



bH =
1

2

�
p̂2
x

� p̂2
y

+ !2
1(x̂p̂y + ŷp̂
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.

!2
1 =

4(� � !2✓)

4� !2✓2
, !2

2 =
4(!2 � �2/4)

4� !2✓2
,

XIII Mexican Workshop on 
Particles and Fields.

October 24, 2011

León, Gto.

NONCOMMUTATIVE COSMOLOGY

The resulting noncommutative Hamiltonian for this model is

Where we defined

Monday, October 24, 11



bH =
1

2

�
p̂2
x

� p̂2
y

+ !2
1(x̂p̂y + ŷp̂
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An arrive to a simplified set of equations

Monday, October 24, 11



⌘̈ � !2
1 ⌘̇ +

1

4
(4!2

2 + !4
1)⌘ = 0,

⇣̈ + !2
1 ⇣̇ +

1

4
(4!2

2 + !4
1)⇣ = 0,

XIII Mexican Workshop on 
Particles and Fields.

October 24, 2011

León, Gto.

NONCOMMUTATIVE COSMOLOGY

To solve the equations of motion we propose the change of 
variables ⌘ = x̂+ ŷ, ⇣ = ŷ � x̂
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This equations are very easy to solve for any value of Λ, θ 
and β.
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Let analyze the case when the cosmological constant is zero, as 
well as the parameter θ. In this case the solution is  very simple, 
in particular the scale factor is

Figure 1: Dynamics of the phase space deformed model for the values X0 = Y0 = 1,δ2 = δ1 = 
0,ω = 0andβ = 1. Thesolidlinecorrespondstothe volume of the universe, calculated with the 
noncommutative model. The dotted line corresponds to the volume of the de Sitter 
spacetime. For large values of t the behavior is the same.

Comparing the to models 
we arrive to the relationship
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û

XIII Mexican Workshop on 
Particles and Fields.

October 24, 2011

León, Gto.

NONCOMMUTATIVITY AND LAMBDA

We can calculate the effective magnetic field

Monday, October 24, 11



!02 ⌘4(� � ✓!2)2

(4� !2✓2)2
+

4(!2 � �2/4)

4� !2✓2
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FINAL REMARKS

- There is a posibility that Λ is related to the noncommutative 
parameter. This was found in a simple cosmological model.

- Using the ideas of noncommutative quantum mechanics and 
effective noncommutative in the minisuperspace is used for 
noncommutative quantum cosmology.

- A simple 5 dimensional model was proposed, wehere the 
origin of Λ is related to the noncommutativity between the 
compact dimension and the radius of the noncompact 
dimension.
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