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The chiral soliton aproach (CSA) provides a conceptually meay to understanding the nature
of many body bound states, which is in complete correspareleiith experiments. The spec-
trum of baryonic states is calculated as a function of exegonantum numbers (baryon number,
strangeness, isospin etc.), but their particular hadromitent is not fixed. Just same situation
takes place in, e.g., missing mass experiments where tlitrgpeof states is measured at fixed
values of baryon number, strangeness etc., but internabh&dcontent cannot be defined, in
principle.

There is a rigorous statement within the CSA that the numbetaies below the antikaon -
nucleus threshold increases with decreasing kaon massyAtqal values of the kaon mass and
other model parameters several states below the antikassieus threshold are predicted within
the CSA. These states could overlap and appear in expermsentoad enhancement seen by
FINUDA and recently by DISTO Collaboration.
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1. Recent intensive discussion [1] - [6] of the possible amikanuclei bound states proposed
first in [1] emphasized once more the absence of the compddévistic many-body theory of
bound states. In the standard approach the hadronic caoftém: composed state is fixed at the
first steps, at next steps one tries to solve correspondsuglly nonrelativistic) equations. One of
the problems of relativistic generalizations is that thevant of constituents of composed states is
not fixed, and cannot be fixed, in principle. For example, @ ¢hse of thé&3 = 2, S= —1 state
it could be hyperon-nucleon, antikaon-nucleon-nuclegpehon-nucleon-pion, hyperon-nucleon-
two-pion, etc., components of the Fock column. So calledomesssisted dibaryons have been
discussed recently in [7].

The chiral soliton approach (CSA), or topological Skyrmedelp opens a conceptually new
way to understand the nature and to describe the spectruraltbaryon states, i.e. the states with
baryon numbeB > 1. The CSA is based on few ingredients and basic principlesrjgorated in
the model lagrangian (see [6] for the list of references)e baryon number is the degree of the
mapR® — S® of our 3-dimensional space to the manyfold of the chiral §glbnfiguration space,
see e.g. references in [6]).

2. The advantage of the CSA is that multibaryon states - nublgiernuclei ... - can be
considered on equal footing with B=1 case. The rational n@gaimation [8] simplifies this
work considerably and allows to calculate easily such aiarsstics of classical configurations as
moments of inertia, sigma term etc., which enter the quatitia procedure.

It is useful to ascribe ordinary nuclei and hypernuclei (g states) to definit8U(3) multi-
plets, see fig. 1 below for thB = 2 case. In a version of the bound state quantization model it i
possible to describe total binding energies of light hypelai in qualitative, even semiquantitative
agreement with data [9]. Some kind of the "bag model" is olgi@iwith universal properties of the
bag envelope, starting with the effective lagrangian [10].
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Fig 1. Thelz —Y diagrams of multiplets of dibaryonB,= 2. The nonstrange components, the
deuteron J = 1) and theNN scattering stateJ(= 0) are indicated by black circles. Virtual levels
with nonzero strangeness are indicated in brackets,(Al) scattering state which appears as a
near threshold enhancement of thid interaction cross section [11].
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Certain rotational excitations of bound skyrmions can kerpreted as deeply bouri-
nuclear states [6].

3. Within CSA a rigorous statement can be made: in the limit oalsmyg there are bound
states below the antikaon-nucleus threshold, and the nuofisech states increases with decreas-
ing_value of the kaon massk [6]. For realistic value ofrk there are at least few bound states with
positive and negative parities, different values of spand isospin (fig. 2).
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Fig. 2. Position of theB = 2 states (above thEN threshold) with negative strangeness, nega-
tive and positive parities (first 2 columns); with zero sganess, negative and positive parities
(columns 3 and 4). ThiENN threshold is shown by black line, as well as tN threshold. Accu-
racy of this calculation is not better than40MeV (figure from [6]).

Specifics of the basiB = 2 toroidal configuration [12, 13] is that the intege(3-d projection
of the body-fixed isospin of quantized state) defines thetypafiquantized states, see [13]. Ro-
tational excitations have additional enemtyif = J(J+1)/(20;). The lowestS= —1 states with
| =1/2,J°P =21 =1/2,J°P = 0" andJ® = 1* have greatest chances to be interpretel 48|
compound state with binding energy100Mev.

The orbital inertia grows fast with increasing baryon (at@mumber®@; ~ BP, pis between 1
and 2, see e.g. [9]. By this reason the number of rotatioasstecomes greater for large baryon
numbers. Some of them can be interpreted as deeply bouricdh@minuclei states, proposed in
[1]. The particular case of thB = 3 system has been partially investigated in [6]. More dedhil
investigations are necessary, especially forBhe 2 multibaryons.

Besides the collective rotational excitations there ase gibration-breathing excitations con-
sidered in [14] for nonstrange dibaryons and not investigiatill for strange multibaryons.

4. Within the CSA severab= —1 states below the antikaon-nucleus threshold have been
predicted with various values of isospin and spin [6]. Theliek hadronic content of these states
cannot be fixed in CSA. These states could overlap in the ngigsiass experiments and appear
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as broad enhancements of corresponding cross sectiomshgédNUDA [15] and DISTO [16]
collaborations in thé8 = 2 systems. So, the "incomplete information" about the matirsuch
states provided by the CSA may be, however, sufficient focrifg#on of existing data. An actual
experimental task is to resolve the states with differehtesof spin and isospin.
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