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Ignatios ANTONIADIS

His thesis (3e Cycle) was based on two articles
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Working with Ignatios
• On the origin of symmetries

Is it possible that the observed symmetries are IR attractors of
more general theories?
Ex.
L = 1

2 [(∂µφ1)
2 + (∂µφ2)

2 −m2(φ2
1 + φ2

2)]− λ(φ4
1 + φ4

2)− 2gφ2
1φ

2
2

⇒ g → λ



Working with Ignatios

• On quantum gravity

Some peculiar properties of perturbation theory in quantum gravity.



Working with Ignatios

• Quantum field theory in de Sitter space

The graviton propagator in de Sitter space has IR singularities.
What, if any, are their physical consequences?



Working with Ignatios

• Algebraic theory of membranes

Gauge theories as field theories on surfaces.



-A simple algebraic result:

At large N

The SU(N) algebra → The algebra of the area preserving
diffeomorphisms of a closed surface. (sphere or torus).

-The structure constants of [SDiff (S2)] are the limits for large N of
those of SU(N).



I Given an SU(N) Yang-Mills theory in a d−dimensional space

Aµ(x) = Aa
µ(x) ta

I there exists a reformulation in d+2 dimensions

Aµ(x)→ Aµ(x , z1, z2) Fµν(x)→ Fµν(x , z1, z2)
such that
N[Aµ,Aν ]→ {Aµ(x , z1, z2),Aν(x , z1, z2)}

⇒ The d-dim. SU(N) Yang-Mills theory for N →∞
≡
A classical theory on a d + 2-dim space.

The quantum theory??
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An analogous result holds also for finite N but the two dimensional
surface has a non-commutative geometry:

[z1, z2] =
2i
N

[Aµ(x),Aν(x)]→ {Aµ(x , z1, z2),Aν(x , z1, z2)}Moyal

∫
d4x Tr (Fµν(x)F

µν(x)) →
∫

d4xdz1dz2 Fµν(x , z1, z2) ∗
Fµν(x , z1, z2)

These expressions are defined for all N!



I Working with Ignatios has been a most instructive and
enjoyable experience.

I I do not know whether he has learned anything from me, but I
have learned a lot from him.

I I wish I could end this talk by saying that I am looking forward
to more fruitful collaborations,

I but I know I am asking too much, I am too old to keep up
with Ignatios’ pace.

I but I still hope to keep learning from him!

THANK YOU IGNATIE
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