
Ta'lim innovatsiyasi va integratsiyasi 

    https://journalss.org                                                                           69-son_5-to’plam_May -2026 

 
67 

ISSN:3030-3621 

SUPERGRAVITY AND NATURE'S GRAND UNIFIED FIELD MODELS 

 

Melibaev Muxtardjan  

Associate Professors of the Kokand  

State University, Uzbekistan 

email: melibaev1950@ gmail.com  

 

ANNOTATION 

Supergravity and nature's grand unified field models are considered. 
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The idea of unifying the fundamental forces of nature, including 

electromagnetism, Fermi weak forces, nuclear force and gravity, into a single force, 

belongs to A. Einstein, and he worked in this direction until the end of his life. Maxwell 

remains the first historical figure to unify the electric and magnetic forces (fields) into 

a single equation. If we look at this equation, although the electric and magnetic fields 

are symmetrical, the absence of magnetic charge in nature makes the equation 

asymmetrical. 
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 In this equation, it is clearly seen that the magnetic field "charge" is zero. Dirac 

tried to correct this shortcoming by inventing his own magnetic monopole. However, 

the presence or absence of a magnetic monopole in nature has not been observed in 

any world-famous laboratory. 

 Einstein's failure was followed by the discovery of a model based on the 

spontaneous breaking of symmetry of the local gauge invariance of Abelian fields and 

the Higgs mechanism, based on the formation of massless bosons and massive 

bosons.This model has the following symmetry 

SU (3)cx SU(2) U(1)  (2) 

 where (2) is a direct multiplication of simple groups. 

 Here SU(3)c is a 3-dimensional singular unimodular Yang–Mils–no Abelian 

group containing colored quarks. SU(3) contains quantum chromodynamics. 

SU(2) is a 3-generator field containing local gauge intermediate bosons. This group 

contains the electroweak interaction. U(1) is a unitary one-generator group 
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corresponding to the electromagnetic field, forming the U(1)–Abelian group. 

Supergravity is Einstein's quantum theory of gravitational field, generalized to the 

electroweak strong interaction. This energy range occurs at energies above E=   

1019GeV, i.e. Planck energy and correspondingly mass. 

A model that combines the Grand Unification Model with quantum gravity can be 

called supergravity. 

It is certainly not an easy task to compare the spontaneous symmetry breaking 

with the experimental one. The drawback of this theory is the creation of many 

fundamental bosons and the problem of their interpretation. 

To illustrate the above points, one can see that for the case N=8 one can see that 

it leads to a quantized theory of gravity. Supergravity leads to the quantization of 

natural gravity. Indeed, if the symmetry transformation is mixed with the fields of other 

particles, it is not necessary to quantize all the fields and discard the metric tensor. In 

the simplest supergravity theory, the quantization of the Rarity–Schwinger field should 

be accompanied by the quantization of the metric tensor. 

From the global concept of supersymmetry, it is known that a massless 

(Majoran) spiral particle 𝛌 =±3/2 can be generated in a supermultiplet by the bosons 𝛌 

=±2, 𝛌 =±1. The first group direction supergravity is expressed by the (±2, ±3/2) free 

Lagrangian 

𝐺0 = 𝐺𝑒𝑛
0 (𝜆𝜇𝜈) −

1

2
𝜀𝜇𝜈𝑔ъ𝜓

𝜇
𝛾5𝛾𝜈𝜕𝑔𝜓𝑎 

where 𝐺𝑒𝑛
0 (𝜆𝜇𝜈) is the Lagrangian of the linearized Einstein 

  hg    

The Lagrangian is invariant under the transformation of two distinct abelian forms 

   ,h  

and to the global supersymmetry transformation 

  h  

𝛿𝜓𝜇 = 𝜕𝜇ℎ𝜇σ𝑔
𝑔σ𝜀  

An alternative option (3/2, 1) becomes the free Lagrangian state. 

𝐺1 = −
1

4
𝐹𝜇𝜈𝐹

𝜇𝜈 −
1

2
𝜀𝜇𝜈𝑔σ𝜓

𝜇
𝛾5𝛾𝜈𝛿𝑔σ 

   

The Lagrangian is invariant with respect to two distinct abelian gauge transformations 

   AAFA  ,  

 

Global superammetric shape transformation 

𝛿𝐴𝜇 = 𝜀𝜓𝜇 , 𝛿𝜓𝜇 = σ𝑔𝜏𝛾𝜇𝐹
𝑔𝜏𝜀 
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The possibility of introducing the gravitino into a supermultiplet is 10 , GG   twofold. If 

= (x), then the supersymmetry transformation is local. In this case, introducing a new 

limit into the Lagrangian consists of multiplying the field by the current 
 Jd  . 

0)(  xJ
    

is appropriate. This implies a Noetherian coupling. In the supershape transformation, 

the system goes into the energy-momentum tensor in spin-vector current 

supersymmetry. Therefore, we can associate 
 J  with 

 J . 

The resulting supergravity Lagrangian is as follows 

𝐺𝑆𝐺 = −
1

2𝜒2
√−𝑔𝑅(𝑔𝜇𝜈) −

1

2
𝜀𝜇𝜈𝑔σ 

𝜓
𝜇
𝛾5𝛾𝜈𝐷𝑔σ −

𝑒

32
𝜒2 [(𝜓

𝜇
𝛾𝜈𝜓𝑔) 

  2

4)2(    gg  

   

where a

aeeg   and - ae  in the tetrad. 

 Here, the Laograngian SGG –Noabelian gauge is invariant under deformation. 

=(x) 

  aae   

𝛿𝜓𝜇 =
2

𝜒
𝐷𝜇𝜀 +

1

4
𝜒σ𝑎,𝑏𝜀 (2𝜓

𝜇
𝛾𝑎𝜓𝑏 + 𝜓

𝑎
𝛾𝜇𝜓𝑏) 

  

 

where D  is the covariant differentiation given by the Christoffel connection. Thus the 

free 0   state has two abelian transformations and one global transformation. The 

effect is a single-valued abelian gauge transformation at the Lagrangian level. The 

curvature limits   


 DDD
~

(
~2

 to appreciability) lead to gauge 

transformations of potentials such as the Yang-Mills field. 
cbabcaaa fDA    

In supergravity, spin dependence ab

   is a nonlinear function of the fields. 

In supersymmetric theory, particles and their corresponding fields are combined into a 

supermultiplet. A supermultiplet of fields consists of fields with different spins and 

statistics, and internal symmetry. Majorana subalgebra stability condition 

  ijii QO    

,=1…4,      I,j=1…N 

  

Using a two-component Weyl spinor 
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  ijii QO    

  0ii QO   ,=1,2 

 ii QO   - 2N satisfies the algebra of fermi operators  
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