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A.M.Baldin proposed a classification of applicability of the

notion “elementary particle”  on the basis of the variable

bik introduced by him. 
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• the region  

relates to non-relativistic nuclear physics, where 

nucleons can be considered as point objects;

• the region  

relates to excitation of internal degrees of 

freedom of hadrons;

• the region  

should, in principle, be described by quantum 

chromodynamics.
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Here, all relative bik of particles produced in the reaction are considered
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It should be noted that the variable        does not form a 

metric space, 

i.e. the relation                

is, generally speaking, wrong.
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It is important to stress that, unlike the Euclidean 

space, the area-to-perimeter ratio for triangles in 

the Lobachevski space is limited.



Analysis of Lobachevsky geometry
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Regular polyhedrons with n=3, 4, 5, 10, 100, and 1000 

inscribed in a circle with an increasing radius
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Directed Nuclear Radiation
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CONCLUSIONS
• The new phenomenon of directed nuclear radiation was discovered 

based on analysis of experimental data obtained using bubble 
chambers.

• The connection between the basic notion of the Lobachevsky 
geometry, the angle of parallelism, and the experimentally observed 
directed nuclear radiation was established.

• The new variable                                      allows one to separate a 
particular class of events and can be used efficiently for analysis 
and selection of configurations (jets, e+e- identification, etc.) and 
correlations in multiparticle production. It also provides a new 
criterion for signal/background separation.

• Formulas describing directed nuclear radiation were obtained.

• The angle of directed nuclear radiation decreases with increasing 
relative velocity of interacting objects (energy), unlike Cherenkov 
radiation.

• The efficiency of the Lobachevsky space for analysis of 
experimental data on multiparticle production at relativistic 
energies, finding new effects, and planning future experiments was 
demonstrated.
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