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All matters surrounding us living in the Universe comprises the nucleon. To understand the
structure of the nucleon from its constituents, quarks and gluons is of fundamental importance.
Especially the quantum number “spin” which characterize all elementary particles including the
nucleon, also has a deeper connection with the space-time symmetry. Therefore the understanding
the spin structure of the nucleon from quark-gluon level should play an important role in
constructing the modern picture of matter.

In addition to the previously applied techniques using the electromagnetic interaction with
electron and muon scattering, we will elucidate the gluon and sea-quark structure of the nucleon
spin by fully utilizing the strong and weak interactions with polarized proton beams at the first
ever made polarized proton collider. We aim to improve the picture of the matter in the modern
physics significantly by elucidating the role of these elements which were considered just as an

environment to the quarks comprising the nucleon,



