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Alternative formulation of General Relativity in language of p-forms

New variables of GR:

e i
� tetrad (not metric g��)

!
ij
� so(3; 1) connection

F IJ = dAIJ + AIK ^A J
K

Together as so(4; 1)-connection:

AIJ
�
!

8><
>:

Aij
�
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�
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�
=

1
2`

e i
�

Action in MacDowell and Mansouri formulation (with gauge symmetry
breaking from SO(4; 1) to SO(3; 1):

S =

Z
M

�
B��IJF IJ

�� �
�

2
B��IJB IJ

�� �
�

4
�IJKLB IJ

��B
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�
�
����d4 x

(which is not more than constrained BF theory) reduces to:

Action of GR with cosmological constant � and Immirzi parameter :

S = �
1

2G

Z �
(Rij

^ ek
^ e l +

�

6
e i
^ e j

^ ek
^ e l)�ijkl �

2

Rij

^ ei ^ ej

�

plus topological invariants not contributing to equations of motion (variation vanishes).
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Transition from Lagrange to the Hamiltonian formalism

L(q ; _q) ! H(q ; p) =
X

pi _q i � L+ �� pi �
�L

� _qi
fq i ; pj g = �i

j

Hamiltonian analysis of constrained BF gravity

Due to constraints in the theory there are always problems with that
procedure.

"Why even bother?"

linear dependencies in momentum in constraints and equations which
is nice feature in quantization

more wide framework dealing with:
- torsion
- coupling spinors to relativity.

formulation is close to formulation of Yang-Mills theories.
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