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Background and Motivation
Protons and neutrons, the building blocks of nuclei,
are hadrons and consist of quarks. Recent high
energy accelerator experiments gave precise data on
“quark distribution functions’’, which reflect the
internal quark structure of hadrons and nuclei, and
are exploring “quark fragmentation functions’’,
which reflect the hadron production mechanisms.
The aim of the present investigation is to analyze
those data theoretically, and to predict new data
which will be measured in future experiments.

Originality

①

②
In electron scattering experiments, one
can explore the momenta and spins of
quarks in hadrons and nuclei.

Red line . . . Decrease of quark momentum inside the nucleus
(comparison between theory and experiment)
Blue line . . . Decrease of quark spin inside the nucleus
(theoretical prediction)

The originality of the present investigation is that
we can describe the structure of nucleons in terms of
quarks, and the structure of nuclei in terms of
nucleons in the same framework. Because the
nucleons inside the nucleus interact with each other,
their internal structure is different from the free
nucleon. This “medium effect’’ has been highlighted
in recent accelerator experiments, and we perform
the theoretical analyses of those data and predict
new observables.

Quark fragmentation in
electron-nucleon scattering.
In the experiment, the
momentum distributions of
produced pions are
measured.

Impact and Perspective
The ultimate goal of our research is to understand the
behavior of quarks in the nuclear medium, in particular
their propagation and interactions. Our research has major
impact on the following two subjects: (i) At the planned
accelerator “Electron-Ion Collider (EIC)’’, the in-medium
quark fragmentation functions will be measured, and we
are able to make theoretical predictions. (ii) We are able to
investigate whether in high density matter, like in the
center of neutron stars, “quark matter’’ can exist as a stable
phase, and whether very compact objects like “quark stars’’
exist in the universe.

◆Link：http://www.sp.u-tokai.ac.jp/~bentz/homepage.html

Black dashed line :Only 1 pion produced (calculation)
Red Solid line : Many pions are produced (calculation)
Blue dashed line : Experimental data
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