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1. quarks & gluons contribute to single nucleon’s mass, spin (this talk) and size

Q. quarks & gluons contribute to nuclear binding energy



Measured contributions to the origin of proton spin

Nucleon spin puzzle has remained since 1988... &'
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Predicted contributions to the origin of proton spin

Precision in AZ and Ag = Aclear idea o o .
Of the magnitude of Lo+Le orbital motion of quarks & gluons (this talk)
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Quark Contribution to Proton Spin 601 X target



“Transverse” approaches of

up quark down quark
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quarks’ orbital motions
X S - (ﬁl X kq)

. intrinsic orbital motion of
quarks on transverse plane

. spin-orbital correlations between
polarized single nucleon’s spin, SN
and non-polarized quarks’,
defined as Lq = bTq x Ktq (non-zero
bTyimplies non-zero Ly and K,
besides, Ktq = xps*PNy) orbital
angular momentum, aka: OAM

. transverse motion (I and K*y) of
quarks is flavor-dependent (both
in valence and quarks?)

. accessible in Drell-Yan
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Sivers asymmetry measurements in Drell-Yan

N (target)
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g:(x:): target sea quark at low/intermediate x
gs(xs): beam valence quark at high x




Sivers asymmetry measurements in Drell-Yan

Polarized Drell-Yan P
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E1039/SpinQuest (fixed-target experiment) is designed to get Ax in order to

shed light on OAM contribution from sea quarks to the origin of proton’s spin!







Spectrometer for Sivers asymmetry measurements
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Reconstructed final-states through multi-wire
proportional/drift chambers (simulation vs. EQ06 data)
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Chamber readout principle

signal response time
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Projected Drell-Yan Transverse Single Spin Asymmetry
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Current & Future Exp.

E1039 Status & Plan

* DOE approval, March 2018

.. - Fermilab Stage-2 approval, May 2018
* E906 decommissioned 6/2018 ’
/ - Target installation in progress 2019

* E1039 target Shmldmg In Progress - E1039 commissioning starts in late 2019
* Beam collimatorin progress - Run for 2+ years, 2019-2021+

* Polarized target to be installed by fall of 2019
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