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It is provided an overview of the tetradic approach (the Palatini formalism) for gravity. It is considered  some theory 

with new additional field B. It is shown that this model is equivalent the Einstein gravity with cosmological term and 

topological term in the tetradic approach. It is considered the limit of the gravitational constant G goes to 0. In the 

leading  non-zero order of  G is obtained  some equation for  spin connection which is equation of zero condition. It 

is discussed relation of this equation with MacDowell-Mansouri-Stelle-West gravity. 
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The Einstein gravity  may be considered in the tetradic approach [1]. Naively tetrad e is 

vector in tangent space and the metric tensor is expressed as 

    

.a ag e e     

 

It is more convenient for gravity to use description of fiber bundles and differential forms. 

Let us consider following 1-form of tetrad .ae e dx  The spin connection ab  is  connection in 

the spinor bundle. Certainly there is the form of spin connection abdx  .    

The tetradic approach has some advantages. At first is that here may be introduced 

fermions. By the way there are two different manners for fermions in general relativity. In the 

Palatini formalism  The another dignity of the tetradic approach is more general point of view on 

gravity.  Also tetrad e is mapping between tangent fiber bundle and vector fiber bundle. If e is 

isomorphism (the mapping of maximal rank) then the tetradic formulation of gravity is equivalent 

to the Einstein gravity. It seems that gravity with fermions is more delicate. Usually tetrads are 

useН Тn superРravТtв.  TСe PalatТnТ aМtТon аТtС МosmoloРТМal Мonstant Λ Тn spaМe-tТme manТfolН   

has  following form 
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Here 8 G   where G is the gravitational constant, 2 1/PlM G  is square of the Plank 

mass.   is the cosmological constant, e is 1-form of tetrad and R is the curvature form which 

can be built  using 1-form spin connection  
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Let us consider the action with some 2-form B 

 

              
0

( ( ) ).S tr B B R e e B  


                                     (1)    

               

Then a equation of motion for B  is 

 

     2 0.B R e e        

 

Let us exclude field B. Then we can obtain follow action 

 

2 21
( 2 ).

4
S tr R R R e e e e e e   
           

 

Also it is possible to obtain this action using the functional integral. This action looks like 

action for MacDowell-Mansouri-Stelle-West gravity [2], [3], [4]. Here the first term is 

topological. It is proportional the second Chern class of R.  Put 1  . There is the following 

system of equation 

 

21
, .

2 2 4

 
   

     

 

The solution of this system is 

 

4 , 4 .          
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Then the action 0S  when G goes to 0 is 

 

0
( 4 ).

G
S tr R B e e B


                                         (2) 

 

It is simply obtained the following equations 

 

0, 0.d B e B      

 

The following equation for ω is obtained varying this action on the field B  

 

       4d e e                                                         (3) 

 

Note at first that if 0   then a solution of this equation is the Minkowski space. 

The simplest solution of this equation when 0    is 4AdS  -space if   is negative and 

4dS  if  is positive. 

MMSW-gravity can be described by unified connection A: 

 

1
,A e

l
    

 

where l is a constant  

 

.
4

l
   

 

Here if   is positive then A is (1,4)so -connection (de Sitter space). If   is negative then 

A is (2,3)so -connection (Anti de Sitter space). It can be demonstrated that the curvature form for 

A is 
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 4F R e e d e                                                             (4) 

 

The last term is the torsion form. The action of MMSW-gravity has the following form 

 

1
( )

6MMSW
S tr F F

G 
    . 

 

The equation (3) is condition of zero curvature for MacDowell-Mansouri-Stelle-West 

gravity with zero torsion. By the way when e is isomorphism and torsion is zero there is 

Schwarzschild-AdS-solution (AdS black hole) of the equation (3). This solution was investigated 

[5] due to AdS/CFT-correspondance for research of supersymmetric gauge theory at finite 

temperature.  

Let us try to find general solution of the equation (3). Let us consider   as a small 

parameter. Put 0  flat connection. Then let us consider following expansion in power   

 

2

0 1 2
...                                                           (5) 

 

There is the following equation for 1  

 

1 0 1
[ , ] 4d e e     .                                                   (6)     

   

One can take differential d  by left and right sides. Then it turns 

 

0
0de e   . 

 

This equation means that the torsion of 0  is zero. It is unclear will be the remaining 

terms of expansion (5) have zero torsion. 
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