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Abstract

It  is  shown that a chain of closed systems of r ordinary l  equa-
tions describing the evolution of moments can be constructed using the Jacobi equa-
tion. It is shown that Wronsky determinants for fundamental matrices of closed sys-
tems of r ordinary l equations are integrals of motion on extre-
mals of the Euler-Lagrange equation. It is shown that the distribution function is lo-
calized in the vicinity of a classical trajectory, the size of which in the phase space is
of the order of Planck's constant.

Keywords:  Euler-Lagrange equation; Jacobi equation; chain of closed systems of



Page 2 SMP Arch As tron Astrophys

SCIMED PRESS | www.scimedpress.com Volume 2 | Issue 1

It  was  shown  in  [1]  that  a  chain  of  closed  systems  of
order ordinary l equations describing the evolution

of moments can be constructed using the Jacobi equation.

Let us be given the Euler–Lagrange equation

Where  is the Lagrange function; . Following [2], we write

Substitute (2) into (1) and obtain the Jacobi equation.

which is written as [2]

If  then the Euler–Lagrange and Jacobi equations have the form, respectively.

It  can be seen that  using the Jacobi  equation (5),  closed sys- tems  of r l  equations  can  be  constructed
for three new dynamic variables.

(6)

(7)
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the initial conditions for which satisfy the Heisenberg uncertainty relations

where W is the fundamental matrix of solutions, and A is the Using the Jacobi identity [4], it is possible to establish the rela-
tionship between the Wronsky determinant at the initial and

where SpA 0 is the sum of the diagonal elements of the funda-

,  the ronsky determinants for the fundamental matrices

of l  equations (6-8)  are  integrals  of  motion on the
extremals of the Euler–Lagrange equation (4).

We construct Liouville equation for the Jacobi equation (5)

e  solution  to  this  equation  is  the  distribution  function  of

Using the system of equations (6), it can be shown that

(9)

(8)
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e system of equations (9) exactly coincides with the system
of  equations  for  the  mean  squares  of  the  quantum

tions of the coordinate and momentum [3,4]. Since it follows
from formula (10)  for wave functions minimiz-
ing the Heisenberg uncertainty ratio, we obtain

, the distribution function (13) is localized in the vicinity
of a classical trajectory, the size of which in the phase space is
of  the  order  of  Planck's  constant.  Equation  (15)  determines
the extremely small value of the emittance of the charged par-
ticle beam ~ , which is important in accelerator technology [5].
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