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Recently, de Azcarraga, Kamimura and Lukierski [1] have 
proposed an approach to the cosmological term problem,
based on the tensor extension of the Poincaré algebra with 
the generators of rotations and translations   [2 - 20]
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whereas the form of the other permutation relations (1.1)-(1.4) 
remains unchanged.      is some constant. 

Here        is the tensor generator,       is the constant Minkovski metric 
and      is a certain constant. 
In our paper we present another approach to the problem, based on 
the gauge semi-simple tensor extension of the   -dimensional 
Poincaré group, whose Lie algebra has the following form [14,17,21]:
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The Lie algebra given by relations (1.1)-(1.4) and (1.7)-(1.8) has the 
following quadratic Casimir operator: 

where             is a set of generators for the Lie algebra 
under consideration (1.1)-(1.4) and (1.7)-(1.8) and the tensor    is 
invariant with respect to the adjoint representation

The inverse tensor                           is invariant with respect to the 
co-adjoint representation
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Let us consider the gauge group corresponding to the Lie algebra 
(1.1)-(1.4) and (1.7) -(1.8). To this end, we introduce the gauge
1-form

with the the following gauge transformation: 

where     is the group element corresponding to the Lie algebra 
(1.1)-(1.4) and (1.7)-(1.8). Here are the space-time coordinates, 

is the vierbein, is the spin connection and     is the 
gauge field conforming to the tensor generator  . 
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2. Gauge-invariant Lagrangian
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The contravariant vector of the field strength 2-form 

is changed homogeneously under the gauge transformation

The field strength 
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has the following expansion: 

Here we have 
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where 

is the torsion, 

is the curvature tensor and  
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is the component corresponding to the tensor generator       . 
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The invariant Lagrangian is written as: 
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With the use of the relations (2.7)-(2.10) the Lagrangian        (2.11) 
can be expressed in a more detailed form, which includes the 
contribution of three terms

plus a few additional cumbersome terms, whose coefficients are 
dependent on the negative degrees of the constant  . In
expressions (2.11), (2.12)  is a scalar curvature, 

is a metric tensor, is the determinant 
of the vierbein and        is a cosmological constant.

Note that in the limit , the algebra (1.1)-(1.4) and (1.7)-(1.8) 
is reduced by rescaling 
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to the algebra (1.1)-(1.6) with . In this case, the invariant 

Lagrangian is

where
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The extended Poincaré algebra (1.1)-(1.4) and (1.7)-(1.8) can 
be rewritten in the different basis [14,17,21]:

where the metric tensor        has the following nonzero components:

The generators
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3. Another basis
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form the Lorentz algebra , and the generators  

form the algebra . The algebra (3.1)-(3.3) is a direct 
sum of the   -dimensional Lorentz
algebra and -dimensional anti-de Sitter algebra, correspondingly. 
The gauge 1-form (2.1) in this basis takes the form
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The field strength 2-form (2.5) assumes the following form:  

where the quantity  

comprises the components 

and
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The quadratic Casimir operator (1.9) is expressed in the following way:   

where

and

With the use of the inverse tensor components  
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and

the invariant Lagrangian  (2.11) takes the following form: 

Finally, with the help of relations (2.7), (2.10), (3.12) and (3.13) we 
come again to expression (2.11) for the Lagrangian .   
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4. Resume
Thus, we have presented another approach to the 
cosmological term problem in comparison with the 
possibility described in paper [1]. Our approach is based on 
the gauge semi-simple tensor extension of the Poincaré
group.

We are greatly indebted to the referee for the 
constructive advices. We also thank A.A. Zheltukhin
for the useful discussion.
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1. Introduction
A few  years ago in our papers [12,13] a multiplet 

with components, having the different values of the 
mass and angular momentum, has been introduced. It 
is shown that components of this multiplet go into the 
Regge trajectory. 

generalization of these results. We build up the 
supermultiplet, whose components lie on the doublet of 
the Regge trajectories.

In the present paper we give a supersymmetric 



The Lie superalgebra (permutation relations with nonzero 
right hand side) is [9 – 11]

are step-type operators.

Conditions for the “vacuum” state are

(1)
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The representation for generators is

The “vacuum” state has the following form

where are arbitrary constants.
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The states of the infinite dimensional supermultiplet are

Supersymmetry transformations:

The mass square operator is

Eigenvalues of the operators and       are: 
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3. Supermultiplet



where

By excluding    from (9) we come to two Regge trajectories

with parameters
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The supermultiplet consists of the doublet of the Regge 
trajectories

(12)

z
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4. Resume

Thus, we have constructed the supermultiplet,    
which consists of two Regge trajectories.

Thank you for attention!
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