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- and its interplay with EIC physics
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Spin: 

How does nucleon spin emerge

Mass:

Higgs mechanism gives only ~few%
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Non perturbative QCD dynamics

Parameterized black box

Without knowing how quarks fragment into hadrons, 

we can’t say we understand confinement
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Pion/Kaon

Fragmentation functions
Experimental observable:    polarized structure functions g1

Extracted nucleon structure information: polarized PDFs (helicity distribution)

inputinput

(LO picture)

Important for flavor separations
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“One of the cleanest way to study FFs”
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Time-like Space-like
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Experimental observable at e+e- colliders:

h is a particular type of hadron such as π0, π+/-, K+/- …

It can also be measured through electron-proton collisions by looking at multiplicities 

(Universality property)

Multiplicity

~
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Precise e+e-data

needed
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Lack of 

precise data

=

Lack of precise data at low energy region

➢ PLUTO: more than 40 years ago

➢ Stat. uncertainty: 18-41% 

Bjorken scaling

Universality check
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Almost no precision data on FF

BELLE, BaBar, TASSO, LEP … 

Keep in mind: QCD evolution is from low to high

EIC kinematics coverage

Measurements in e+e-
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• Parameterization are fitted to particles that reached detectors

Resonance decay from 
1

2

+
,
1

2

+
, 1−, 0− multiplet was proposed by 

Yu-kun Song, K.B.Chen, Z.T.Liang, Y.L.Pan and S.Y.Wei

to explain BELLE data

Depend on collider energyA good parameterization:
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We have very little data from e+e- machine
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Quark polarization

Unpolarized

(U)

Longitudinally Polarized 

(L)
Transversely Polarized (T)
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Survive the kT integration, yield 1D pdfsNucleon Spin Quark Spin
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To avoid detection-related effects, experimentally, 

a double ratio measurement was proposed:

U: pi+&pi- or pi-&pi+

L：pi+&pi+ or pi-&pi-
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Measurements at BESIII/BEPCII
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Lack of 

precise data

Statistical projections of BESIII

Beam energy scan data

Cover JLab and 

majority of EicC
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To avoid detection-related effects, experimentally, 

a double ratio measurement was proposed:

U: pi+&pi- or pi-&pi+

L：pi+&pi+ or pi-&pi-

BESIII measurement, exploratory study

Clearly see the modulation

PRL 116, 042001 (2016)
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High CoM energy, High Lumi.BESIII coverage
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Scale dependent
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From Generator
Data sample ~ 0.15fb-1

Counts
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A simulation at STCF
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