
rp from the PRad-II experiment is shown in Fig. 2 along with recent electron scattering extractions [22, 26, 27],391

atomic physics measurements on ordinary hydrogen [28, 29, 30, 25] and muonic hydrogen [4, 5], and the CODATA392

values [31, 23]. The PRad-II precision will help address possible systematic di↵erences between the most precise393

ordinary hydrogen and µH spectroscopy results and provide independent input for future CODATA recommendations394

for rp and the Rydberg constant. The precision of the PRad-II will also stimulate future high-precision lattice QCD395

predictions for the proton radius and contribute to new physics searches such as the violation of lepton universality.396
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Figure 2: The projected rp result from PRad-II, shown along with the result from PRad and other measurements.

Nucleon Form Factors at Large Momentum Transfer397

At a large value of Q2, the form factors should reflect a transition to the perturbatively dominated mechanism398

and reveal the role of orbital angular momentum of the quarks and gluons in the nucleon. One of the first completed399

experiments in Hall A with the upgraded JLab accelerator was a precision measurement of the proton magnetic400

form factor up to Q2 = 16 GeV2 [32]. This experiment nearly doubled the Q2 range over which direct Rosenbluth401

separations of GE and GM can be performed, and confirming the discrepancy with polarization measurements (believe402

to be the result of two-photon exchange corrections) to larger Q2 values. The new SBS and the upgraded BigBite403

Spectrometer are being installed in Hall A and will be ready for experiments starting late 2021. A series of SBS404

experiments [33, 34, 35, 36, 37, 38] will measure the magnetic and electric form factors of the proton and neutron and405

allow a determination of the flavor separated form factors to Q2 = 10 � 12 GeV2. A complementary measurement406

of the neutron magnetic form factor will be performed with CLAS12 in Hall B [39]. In Fig. 3, plots compare the407

projected results of the SBS form factor experiments to various theoretical models. To visualize the impact of the408

SBS experiments, the uncertainty bands from a fit to the existing data is compared to a fit including the SBS projected409

data for the ratio, Q2F2/F1, of the Pauli to Dirac form factors and the ratio, Fd
1/F

u
1, of the flavor separated down and410

up quark Dirac form factors are plotted in Fig. 3. The SBS form factor experiments will push into a Q2 regions in411

which theory expects new degrees of freedom to emerge in our understanding of QCD non-pertubative phenomena in412

nucleon structure, e.g., log scaling of F2/F1 predicted in Ref. [40].413

2.2. Quark Parton Distributions at High x414

JLab 12 GeV facility provides the unprecedented opportunities to access to high-x quark distributions. New data415

from JLab and other facilities, including RHIC at BNL, FNAL, and the Large Hadron Collider (LHC), have provided416

more stringent constraints on PDFs in previously unmeasured regions at small and large values of x. At the same time,417

new analysis techniques have been developed, notably by the JLab Angular Momentum (JAM) collaboration [52],418

using Monte Carlo methods and modern Bayesian analysis tools, which provide a more rigorous theoretical framework419

in which to analyze the new data.420
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