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Abstract: I analize here a 16 moments model for polyatomic gases because this is suggested by the limit, for 

light speed going to infinity, of the corresponding relativistic model. The Galilean relativity principle is 

imposed by using a methodology which was introduced some years ago by Pennisi and Ruggeri in the 

framework of monoatomic gases. It is here proved that it can be applied also for the equations of polyatomic 

gases. Moreover, some integrals will be calculated which are useful to find the explicit closure of the balance 

equations.  
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I. Introduction 
The present model is suggested by the non relativistic limit of that in the article [1]. A goal realized by 

this work was to find a relativistic model with 15 moments that draws inspiration from [2], but avoiding to take 

the traceless part of the third balance law. In this way, one obtains a 15 moments model. Another goal realized 

in this presentation was to find the relativistic version of another model with 15 moments recently appeared in 

literature [3] in the classical context. This is different from the previous one in which the internal motion is 

globally considered, while in [3] the internal motions are separated into the rotational part and the vibrational 

part. To avoid confusion between these two models, they were compacted in only one, even if at the cost of 

obtaining a 16 moments model; in any case, the present model can be splitted in those with 15 moments which 

are its subsystems obtained simply by putting equal to zero the Lagrange multiplier corresponding to one or the 

other of the new two balance equations. (See [4] for a general treatment of subsystems). In [1] the non-

relativistic limit of its balance equations has been found and they are the following (1). To find their closure it is 

necessary to impose the Galilean Relativity Principle (In the relativistic version this was replaced by the 

Einstenian Relativity Principle which is easier to impose by simply using the covariant formulation). This is the 

purpose of the present article thus preparing the ground to find its closure in subsequent works. Obviously, in 

the subsystem corresponding to [3], the results are not different from those found there; this confirms the 

present considerations, in addition to the fact that they are included in a larger context, that of the 16 moments. 

The article [2] has inspired other subsequent works such as [5]-[10]; so also the present one inserts in this 

framework. In harmony with what has just been said, I analize here the model which has the following balance 

equations:  
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II. The Galilean Relativity Principle 
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III. Some Integrals Necessary To Close The System 
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