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Ingredients:
0. An internal symmetry group G.

I. A multiparticle system which transforms under some
representation(s) of the group G — macrosymmetry.

II. G-invariant local interaction — microsymmetry.

III. A set of distribution functions fO(I7,7,¢) satisfying
evolution equations.

Problem:

e Is macrosymmetry preserved during a time evolu-
tion of the system?

Answer:

A. For abelian symmetries:

microsymmetry = macrosymmetry

B. For nonabelian symmetries:

macrosymmetry—=-subsidiary conditions on
evolution equations




Representation are denoted as «; with corre-
sponding dimensions d(«;).

((Q?‘)“”Z)(I’ .t) — a distribution function of the

particle which belongs to the multiplet «;

Members of this multiplet are numbered by in-
dexes v; (v; = 1,...,d(«;)) which correspond
to given values of charges related to the sym-

metry group.

A number of particles of the specie {«,va, (}
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State vectors in particle number representa-
tion:

‘N(O‘l), o N(O‘")> |

Can be decomposed into direct sum of irre-
ducible representations A with states
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&n — degeneracy parameters.



An average weight
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Statistical hypothesis: All weights
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can be calculated only from the symmetry prop-
erties.



A projection operator on the subspace spanned
by all states transforming under representation
N
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The statistical hypothesis:
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AW} — permutation factor.



For particles of the kind {«, (} there is the per-
mutation factor
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The permutation factor AN} s 3 product of
all " partial” factors

N} —
AV =TITTA¢,

J G

When macrosymmetry is preserved then
all weights should be constant.
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The time derivative of the normalization factor
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Analytic continuation from integer to continu-

ous values of variables N,Sggl
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Generalized Vlasov - Boltzman kinetic equa-
tions:
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The rates of particle number change from the
integrated Boltzmann Kinetic equation:
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These are necessary conditions for the pre-
serving of an internal symmetry on the macro-
scopic level.

The case of abelian symmetry does not lead
to new results. New results appear only for

nonabelian symmetries.
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Example

SU(2) symmetry. Particles transform under
spinor (%) and vector (1) representations.

Macrosystem is a singlet state.

A "chemical composition” of the state is:
nn, np, n—, ngo, n_l_
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The Haar measure:
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The weight of the singlet state:
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Corresponding coefficients are
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