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Poincaré symmetry is a symmetry of Special Relativity described by Minkowski

space.

It includes: rotations in space, boosts and translations

Poincare symmetry of Minkowski space

The first two symmetries, rotations and boosts together make the Lorentz group

Then the translations group and the Lorentz group produce the Poincaré group. 



(anti)-De Sitter                  (A)dS symmetry

Then the translations group and the Lorentz group produce the AdS group when

Gravity as the Gauge Theory with (A)dS group



Chern-Simons 3D



From gravity to supergravity
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From gravity to supergravity



Algebras of the generators (Lorentz, translations)
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Inönü-Wigner contraction Inönü-Wigner contraction

What about new bosonic generator ?



Maxwell algebra [Schrader, Bacry]
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Semisimple extension of Poincaré [Soroka^2]

Cosmological constant term due to the

new generator



• associative: (a*b)*c=a*(b*c)
• commutative: a*b=b*a

Semigroup expansion

Generalized contractions

What if the scaling of the generator is not by the parameter?



Semigroup

Semigroup is an algebraic structure consisting of:
• a set
• an associative binary operation (a * b) * c = a * (b * c)

Commutative semigroup is a semigroup where: a * b = b * a

Including identity element e that e * a = a * e = a gives us Monoid,
which also can be commutative (abelian) Monoid.



Generators of new algebra

Resonant decomposition



Maxwell-like algebras Generators



Generalized contractions -> semigroup expansion

Inönü-Wigner contraction

Generators

Semigroup expansion of generators



Semigroup expansion and two algebraic families

Automatic building blocks for the actions
• Connection Curvature forms Invariant tensors

• Born-Infeld theory in even dimensions
• Chern-Simons theory in odd dimensions



What is the freedom in closing the semigroup

multiplication tables?

Question: how many algebras are there?



Poincaré-like, AdS-like, Maxwell-like algebras

Generators
Jab, Pa, Zab



Generators

http://resonantalgebras.wordpress.com

• explicit tables for the algebras
labeled by m = 3, 4, 5, 6, 

• tool checking semigroup associativity

17 x  Poincaré-like, 

3 x  AdS-like, 

10 x  Maxwell-like

Visit website



Resonant (super)algebras

…



Jacobi identities

Poincare

Commutation tables

AdS



Algebra candidates and Jacobi Identities



Mathematica



Resonant algebras JP+QY



N=2 resonant algebra JPZ+QY+T

…



Applications



Bi-metric theories

30 different JPZR algebras                           30 different theories



Einstein-Hilbert action from 5D Chern-Simons

Action in the critic limit

= 0 leads to GR.

with the generators: Jab, Pa, Zab, Ra, 

Algebra: AdS

Algebra:

We DON’T HAVE the Einstein action limit



Maxwell 

algebra

Model of 

topological insulator



Quantum Hall Effect

Topological Insulator is a material that behaves as an insulator (internal electric charges
do not flow freely in its Interior) while permitting the movement of charges on its boundary. 

h

e

V

I

H

xy

2

 ==

Resistance

1
=xy

B
d

I
RB

den

I
V HH =

−
=



Immersed EM field in Maxwellian field!



Thank you for your attention!


