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Energy – momentum Vectors for matter and 
gravitational field. 
 
                           Vyacheslav  Telnin 
 
                                       Abstract 
         This paper is the simple example of the using the First Noether 
          theorem generalized on asymmetric metric tensors in curved 
          spaces and taking into account the second derivatives. It defines 
          the ordinary energy-momentum vector for matter and the energy- 
         momentum vector for gravitational field. 
 
 
From [1] (item 2.2 - page 36):   
For infinitesimal space-time translations 
                              =   +     
we can take     for the transformation parameters     and, if we take the 
transformation law      (  ) =  ( )   into account and also (3.3) from [2], we 
obtain 
                          )4,3,2,1(0 ==Ψδ=Χ nninknk  

 
And θ transforms into a tensor of rank 2: 
( k, n, ℓ = 1, 2, 3, 4)      From [2] (3.1.3) : 
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  From [2] (3.1.2) :             )1.1(,2
1

ll νµ
νµ ⋅⋅= bgj  

 
 
Integrals of form (3.3.5) from [2] represent the time-conserved four-vector 
 

)2.1()( 43211 dxdxdxjdxP ⋅⋅⋅⋅∫−θ∫=
lll

 

lP  is a vector of energy-momentum for the matter. 
 

If instead of iu we take the asymmetric metric tensor νµg , then from (1.35) of [3] 
we obtain : 
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Using (2) and nknk δ=Χ and 0; =νµ mg [that from [2] (3.1.1)] and (3.1.2) and 
(3.1.3) of [2] we can obtain the  vector of energy-momentum for the 
gravitational field: 
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