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Abstract

This work explores how geometrical characteristics and energy density vary with centrality
in oxygen — emulsion collisions at an incident energy of 3.7 GeV per nucleon. Collision
events were grouped into centrality classes according to their geometrical configuration. A
simplified geometrical framework was employed to determine the impact parameter,
overlap radius, and overlap area while the Bjorken formalism was used to estimate the
initial energy density, incorporating centrality-dependent changes in the overlap area.

The analysis reveals that the impact parameter steadily increases as collisions become more
peripheral, whereas the overlap radius and overlap area diminish accordingly. In contrast,
the energy density exhibits a non-monotonic trend, it rises in mid-central interactions and
then decreases toward the most central events. This pattern is likely influenced by the small
system size, the heterogeneous structure of, the emulsion target, multiplicity rapid increase
of the overlap volume relative to the deposited energy in highly central collisions, Overall,
the results demonstrate that the centrality dependence of energy density in light nuclear
systems differs substantially from that observed in heavy-ion collisions, emphasizing the
significance of collision geometry and target heterogeneity.

Key Words: Nuclear emulsion, Bjorken model, overlap geometry, centrality, Energy
density.
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