Solenoidal Large Acceptance Device (SoLID)

JLab 12 GeV scientific capabilities
SoLID; the tool for a full exploitation of the 12 GeV upgrade

Physics Overview

* Semi-Inclusive Deep Inelastic Scattering
* Parity Violation in Deep Inelastic Scattering

 Threshold Electro- and Photo-Production of J/Psi

Summary



Hall D — exploring origin of confinement by
studying exotic mesons

all B - understanding via generalized parto
ributions and transverse momentum distributi

Hall C - precision determination of valence quark 1l &
properties in nucleons and nuclei =i\

Hall A - short range correlations, form factors, hyper-
nuclear physics, future new experiments (e.g., SoLID and
MOLLER) :




SoLID
A key tool for a full exploitation of the 12 GeV upgrade

* SoLID is unique in that it provides equipment that combines - The capability to
handle high luminosity (203739cm™ s?) - A large acceptance detector with full ¢
coverage

* SoLID takes advantage of the latest developments in detector and data acquisition
technologies

* SoLID is unique as evidenced by the a]EprovaI of already 5 highly rated
experiments, covering a wide range of important science topics:
* Nucleon structure: transverse momentum imaging of valence quarks
* Fundamental symmetries: new physics in the 10-20 TeV region
* QCD: constraining the conformal (trace) anomaly
* ...including spatial imaging

* There is wide interest in SoLID science as manifested by:

* More than 250 collaborators over 5o institutions and 13 countries - Already quite significant
international contributions and potential

* further commitments, particularly from China - strong theoretical support



SIDIS @ SoLID:

An unprecedented tool to unravel the rich structure and dynamics
of nucleon structure in the valence region and the inner working of QC

Impact of SoLID on our knowledge of the
Transversity distributions
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global fit published in
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comparison with previous fit
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& & PVD|S@SOL|D: Ultimate PVDIS measurement

Searching for Physics Beyond the Standard Model

OR —O[L
An asymmetry is measured: Apy =
y y or Loy
Qweak + APV
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= Charge symmetry violation

in the parton distribution functions

= (Clean measurement of d/u ratio
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Sensitive to new physics, example: Leptophobic Z’



JIPsi@ SoLID; The threshold region, the mass of the
proton and the LHCb charmed pentaquark

“* Measure the contribution of the gluons to the mass of the proton directly.
“* Poduce and determine the quantum numbers of the LHCb pentaquark if it exist.

LHCb Pentaquark production

How does QCD generate the mass of the proton?

Cornell 75
SLAC 75
SLAC 76 (Unpublished)
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Threshold




Summary

* SoLID science program is rich and impactful and leads naturally to
the EIC science program.

* SoLID complements well the 12 GeV existing science tools but takes
advantage of the full potential the 12 GeV upgrade offers.

* The key factors are luminosity and acceptance.

“Polarized”

Luminosity is the key
and

detector acce ptance
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