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Abstract. In this talk I shall continue the study of the geometry of the
moduli-space of pairs of points in 3 dimensions. I show that this space, H̃, is
the base space of a canonical family of associative k -algebras in dimension 4.
The study of the corresponding family of derivations leads to a natural way of
introducing an action of the gauge Lie algebras of the Standard Model, in H̃.
The results fit well with the set-up of the Standard Model. It also furnishes
a possible mathematical model for a Big Bang-scenario in cosmology. These
subjects are all treated within the set-up of [?].
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1. Introduction
Mindful of the well known quotation,
Vos calculs sont corrects, mais votre physique est abominable: (Albert Einstein 1927 à George Lemaı̂tre).
I shall start by declaring my cards:
2. Philosophy
If we want to study a natural phenomenon, called P, we must in the present
scientific situation, describe P in some mathematical terms, say as a mathematical
object, X, depending upon some parameters, in such a way that the changing aspects of P would correspond to altered parameter-values for X. This object would
be a model for P if, moreover, X with any choice of parameter-values, would correspond to some, possibly occurring, aspect of P.
2.1. Moduli spaces. Two mathematical objects X(1), and X(2), corresponding
to the same aspect of P, would be called equivalent, and the set, P, of equivalence
classes of the objects P, would correspond to (a quotient of) the moduli space, M,
of the models, X. The study of the natural phenomena P, and its changing aspects,
would then be equivalent to the study of the structure of P, and therefore to the
study of the dynamics of the moduli space M.
2.2. Time. In particular, the notion of time would, in agreement with Aristotle
and St. Augustin, see, [?] and [?], correspond to some metric on this space.
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2.3. Phase Spaces and Dynamical Structure. It turns out that to obtain a
complete theoretical framework for studying the phenomenon P, or the model X,
together with its dynamics, we should introduce the notion of dynamical structure, defined for the space, M. This is done via the construction of a universal
non-commutative Phase Space-functor, P h(−) : Algk → Algk . It extends to the
category of schemes, and its infinite iteration P h∞ (−), is outfitted with a universal
Dirac derivation, δ ∈ Derk (P h∞ (−), P h∞ (−)). A dynamical structure defined on
an associative k-algebra A ∈ Algk is now a δ-stable ideal σ ⊂ P h∞ (A), and its
quotient A(σ) := P h∞ (A)/(σ), with its Dirac derivation. The structure we are interested in is the space U := P h∞ (M)/σ, corresponding to an open affine covering
by algebras of the type, A(σ), see [?], [?], see also [?].
2.4. Gauge Lie Algebras. But now we observe that there may be an action of
a Lie algebra g, on U, such that the dynamics of P, really, corresponds to that of
the quotient U/g.
2.5. Noncommutative Algebraic Geometry. To any open subset O, of U,
there would be associated a, not necessarily commutative, affine k-algebra, A(σ) :=
OU (O), with an action of the Lie algebra g, such that the non-commutative quotient
O/g, represented by the system of simple representations of the algebra, A(σ)(g),
would contain all the available information about the structure of O.
2.6. Quantum Theory. An element of this algebra would be called an observable, and wishing to measure the value of an observable, leads to the study of the
eigenvectors, and their eigenvalues of the representations of this algebra.
3. The Mathematical Framework
With this philosophy in mind, and stimulated by the results in deformation
theory, obtained in [?], and [?], we embarked, in a series of papers, see [?], [?], [?],
on the study of moduli spaces of representations (modules) of associative algebras,
in general, and on their quotients, modulo Lie algebra actions. Here is where
invariant theory and non-commutative algebraic geometry enters the play. The
Dirac derivation translates into a vector field on these moduli spaces, and give us
the equations of motions that we need.
In [?], [?], see also [?], we introduced a toy model, used to illustrate the general
theory, and to connect to present days physics. It was shown to generalize both
general relativity and quantum field theory. In particular, the definition of time
fits well with the notion of time in both quantum Yang-Mills theory and in General
Relativity, where it made the space of velocities compact.
In this talk, this toy model has become the main figure, furnishing a (nice, but
maybe not too realistic) mathematical model for a Big Bang scenario for the universe. The Cosmos and its Furniture of the title refer to this model, to its geometry,
defined by a metric, it’s dynamical structure defined by a Dirac derivation, and its
material content, called it’s furniture.
The basic idea is that if one choose to take the Big Bang idea seriously, one would,
probably, have to accept the presence of a singularity at the start of the universe.
But then one might guess upon a mathematical model for this singularity, and use
deformation theory, and the machinery described above to unravel the universe that
we see. This is what we do, in chapter 3. We start with the basic singularity in
dimension 3. It is composed of a single point, and a 3-dimensional tangent space,
with affine algebra given by,
U = k[x1 , x2 , x3 ]/(x1 , x2 , x3 )2 .
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The base space of the miniversal deformation of this algebra, as an associative
algebra, turns out to contain the above toy-model, and a lot of structure, with
strange and maybe interesting interpretations in physics, in particular it seems
that it contain a mathematically reasonable basis for the Standard model.
4. Linear Description
The talk will be organized to contain either the Chapters, (1), (2), (4) or (5), or
(1), (2), (3). depending upon interest and time.
Chapter 1. is an introduction to the general method proposed in [?], with a
short reminder of the most important technical tools.
Chapter 2. contains a reworking of the toy model, in particular including the
notion of furniture, and the related Schrødinger equation, generalizing the Heat
equation and the Navier-Stokes.
Chapter 3. contains a short introduction to an algebraic version of Entropy, and
related to this, compute the moduli-space of finite dimensional representations of
the infinite phase space of a polynomial algebra.
Chapter 4. contains the Cosmological Model described above.
Chapter 5. is then concerned with the deformation theory of the 4 -dimensional
associative algebras U , and with the structure of its miniversal base space. The fact
that this space is containing the toy model, provides new and unsuspected structures
for this model. The main result is the existence, produced by the deformation
theory of associative algebras, of a canonical gauge Lia-algebra bundle, containing
the gauge algebras of the Standard Model and a strange super symmetry relating
the spaces of, our versions of, bosonic and fermionic fields.
References
[1] St. Augustin Les Confessions de Saint Augustin par Paul Janet. Charpentier, LibraireÉditeur, Paris (1861).
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