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Fragmentation of relativistic nucleus of galactic origin
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| of silver-bromide - 0.2 um
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Photo of a human hair superposed on a photo of nuclea; star
produced by relativistic sulphur nucleus
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We give an overview ol resulls and prospects of nuclear cluslering studies on the grounds
of the observalions ol interactions ol light stable and radioactive nuclei with an initial energy
above 1A GeV in nuclear emulsions. Thank to the best spatial resolution and the full solid an-
glc acceptance provided by nuclear cmulsions, such an approach allows onc to obtain unique
and evident observations reflecting cluster-like features in light nuclear structures. New re-
sults on dissociation of "Be in very peripheral interactions with emulsion nuclei are presented.
The importance of this research for the physics of few body nuclear systems and the related
problems of nucleosynthesis is noted. The paper is illustrated with characteristic images ob-
tained by means ot a microscope equipped with a CCD camera. 'T'he discussed explorations
are provided with the beams of the Synchrophasotron and Nuclotron of JINR, Dubnu. Future
investigations are suggested to be carried out in relativistic beams of He, Be, B, C, and N
isotopes.




Photo of a human hair superposed on nuclear star in nuclear track
emulsion
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? ‘Be—2He @1.2A GeV

‘“‘white’’ star
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This star 1s called “white” because it is not accompanied by fragments
of target nuclei or mesons.



% 9Be—2He @1.2 A GeV

% A star with proton recoil (s-particle)
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A star with the production of one b-particle
(heavy fragment of target nucleus)




‘o SB—"Be+H @ 1.2A GeV

FIG. 1: Example of peripheral interaction of a 1.2 A GeV *B—"Be+p in a nuclear track emulsion
(“white” star). The interaction vertex (indicated as IV) and nuclear fragment tracks (H and Be)

in a narrow angular cone are seen on the upper and bottom microphotograph.
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%2 9C — 5B +p @1.2A GeV




14N —) 3He+H @ ZA GeV
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Event of dissociation of a N nucleus in peripheral interaction into
three He and one H fragments. Total charge 1s equal to 7.
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Event of dissociation of oxygen nucleus in peripheral interaction
into four He fragments. This narrow pair was identitied as a
relativistic ®*Be decay.
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Event of dissociation of a Mg nucleus 1n peripheral interaction into
six He fragments.
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Au @10.7 A GeV
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Conclusions

An extensive collection of macrophotos and videos about
the interactions of relativistic nuclei is created.

For its development is required to move from step
photography to a continuous video recording.

Current level of collection requires a new level of logistics
for accessing to files or new software interface.

Our purpose consisted in drawing attention to the
evergrowing collection. Our materials can be easily accessed and
used for development of intuition, thinking about new researches
and pedagogical work.

Thank you for your attention!







