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The size of the proton has traditionally been defined by its charge radius, neglecting the role of gluons despite
their dominance in its structure. Here we report the first global experimental extraction of the proton’s total
scalar energy density, reconstructed from near-threshold .J /1) production data to provide the gluonic contri-
bution and the quark contribution from DVCS. We show that the total scalar field defines the proton’s largest
spatial extent, exceeding both mass and charge radii, and thus sets the effective size of the proton. This result
fundamentally reframes our understanding of nucleon structure and highlights the central role of gluons in
shaping visible matter.
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