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Geometrical scaling by the gluon saturation picture and thermalization of small
systems
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We have studied high-temperature, high-density nuclear matter produced by
proton-proton collisions with collision energies of 2.76 TeV and 7.00 TeV per nucleon and
proton-lead collisions with 5.02 TeV per nucleon as a small system in pre-thermal equilibrium, and
examined in detail whether the geometric scaling based on the saturation picture of gluons is valid
or not. The color tube picture of the gluon is also investigated in detail. We also analyzed the
experimental data based on the color tube model. As a result, we confirmed the geometric scaling
phenomenon for a wide range of multiplicity of transverse momentum distributions. The obtained
saturated momentum is proportional to the multiplicity of charged mesons to the 1/6th power, and the

size of the reaction zone is proportional to the multiplicity to the 1/3rd power.
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