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It is demonstrated that recent results on 1d granular gas in a container with a vibrating piston, which was modelled by a shock wave propagation, ca………..t propagate sound waves nor shock waves in the limit of N(1-e)<<1 and that hydrodynamics equations cannot be defined when N(1-e)<<1.

Pacs # : 5.40 ; 45.70 ; 62.20 ; 83.70.Fn

Recently, hydrodynamics models using shock waves propagation have been proposed [1] to model and understand the dynamics of a 1d granular gas of N identical particles contained in ...

x = A cos(2f t)
(1)

In the following paper, we try and understand the same problem when the losses are small...

1. The case e=1 

Let us start first by considering the problem with a restitution coefficient e=1. ... Eqs. (1-3) of paper [1] . Case r=1 has not been studied in [2], since it leads to diverging speed. 

However, one can extend the results from r(1, but r(1 ; in particular, one finds that the speed distribution is peaked around two values <v+> and <v-> which are related together via r , cf. [2]...

1.1. Real trajectories

One can use the scheme proposed in Fig. 1 to describe the trajectories of the pseudo particles...

The only difference comes from the losses which occur at each collision: this reduces the speed of the pseudo-particle ....

1.2. Simplified modelling 

Anyhow, when the dissipation due to the 2N-2 collisions of the system of N particles contained in the box is small enough, i.e....

N=N(1-e)<<1, it is possible to consider that the system is equivalent to a set of N pseudo particles moving independently...

v'i = (1+e)vj/2+(1-e)vi/2 & v'j = (1+e)vi/2+(1-e)vj/2
(2)

v'n+1 = nv1+[i=1n pvp]= nv1+[i=1n pvn+1-p]
(3)

In Eq. (3), v'n+1 is a speed different from ...

Limiting the calculation to first order and considering a complete round-trip, one gets:
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Figure 1: Dynamical evolution of a 1d column of bouncing

Dynamical evolution of a 1d column of bouncing balls between a non moving wall (top horizontal black line) and a vibrating piston (bottom black double line); the axis x of the ball position is vertical; the amplitude of vibration. 

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Table 1

The table 1 shows....
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