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SBS Prog Falm Haia)

SBS triggered by GEP-V experimental proposal (2007);
started data taking in 2021 after ~14 years of R&D, construction and other
approved experimental proposals
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Green higlighted: completed data taking (2021-2025), analysis ongoing INFN has direcﬂy contributed to launch
Bold green: approved, jeopardy required (data taking>2029) . ..
Red: some potential experiments under evaluation, definition, improvement and sustain the SBS program and it is
toward proposals submission : .
Underlined: INFN spokespersonship or direct involvment in proposal member Of the SBS Coordlnatlon
preparation committee
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SBS activities 2026-2030

Analyses of the data acquired in 2021-2025 on Form Factors
experiments; tuning and optimization of the detectors data
extraction; analyses also preparatory for next approved
experiments and triggering new experimental proposals

Preparation of manuscripts for Instruments and Physics Results
(including editorial duties)

Jeopardy of approved experiments — SIDIS

Definition of new experimental proposals and R&D on related
detectors - AxialFF & Neutron TOF

Data taking will possibly restart after MOLLER experiment (2030),
and reinstallation of SBS in HallA
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n and p Form Factors @ SBS

From Rosenbluth to Polarization Observables

do G-G%—I—T°G?\/f GE_ b [T (1+¢) 7246\2;2

d_QeO< 6(1—|—T) @__Fl 2€ e=(142(1+7)tan’0./2)
SBS uses different approaches to extend

measurements of n and p FFs at higher Q2 (lower cross
section) with unprecedented accuracy — constrains FF
theory where uncertainties are larger

and permits more detailed FFs Flavor Decomposition
that offers experimental signature of diquark
correlations in nucleon structure from A. Puckett June/2026 presentation
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GMN+ and GEN+ analysis status

GMN first SBS exp. to run (2021-2022) ggml; %'Zﬁ—t'e?’by'?&ﬁ';ﬁgfte data taking,
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GEP-V flagship SBS experiment
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SBS in HallA

Most demanding SBS
exp. in terms of
luminosity and related
Impact on detectors
responses

Latest to run (2025)

Analysis ongoing (and
extension under
evaluation)



SBS-SIDIS Experimental Concept

RICH
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PD-DDD-9
~90% ~1.5% ~8%

Lumi > 10% Hz/cm?

(HERMES unp. £2.5-10* Hz/cm?)
Th. Benisch et al. NIMA 471 (2001) 314

July/2026

0.3< z <0.7 for «r's; more restricted range for charged K's

Exploit focusing of scattered hadrons along the direction of
the momentum transfer q

3He target as effective polarized neutron target

Flexible orientation of the target polarization within the plane
perpendicular to g thanks to the modest field (tens of Gauss)
in the target region

Use two moderately large open-geometry dipoles (40-50 msr)
Dipoles sweep out low energy background
GEM tracking, RICH PID, e/h Calorimeters
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Transverse-Target Spin Asymmetries (TTSA)

! PDF (J;, k;J-) =TMD olarized target
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Structure functions (out of 8) at leading order in Mxn/Q can be extracted by proper azimuthal modulation

Collins : N Z 2 1,9 L “Clean” probe of relativistic effects chiral-odd PDF and FF
A Smwh T ¢S) €q [h ¥ qu} hi: correlation between N transverse spin - g transverse polarization

q Link to quark Orbital Angular Momentum and QCD FSI mechanism;
J_ n n H H
AS'Lvers Sln(¢h o ¢S) § 2 |: 175] 0% qu] probe" of PDF universality

“ fir: correlations between N transverse spin « (unpolarized) g
q transverse momentum (naive-T-odd, opposite sign SIDIS/DY)

Pret o, 1L N hir: chiral-odd, correlation between N transverse
Ayt 2 sin(3¢n — ¢g) ~ E ey [hlrﬁ 02 qu} spin - momentum of transversely polarized g; sensitive to g orbital
q motion in the N

wg o -~ 21,4 gir: longitudinally polarized g on transversely polarized N; one of
ALTCOS((fbh ?s) Zq €q [ng & qu] the least know TMDs

® z/- PK, &k, — 3D description of the nucleon structure in momentum space
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SIDIS Exp. Status

* HERMES: refined/extended analyses of pre 2000 data

* COMPASS: completed major high-statistics
measurements of Collins and Sivers by 160 GeV/c
muons on °LiID target in 2022 -~

» JLAB: past, ongoing and o
future (extended) N
measurement with high
accuracy

* EIC: future exploration in
particular at very low X

1072 107! X
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SIDIS/TTSA program @ JLab1?2

_vMarco Contalbrigo

SBS-SIDIS CLAS12 RGH SoLID : i

Acceptance Small-medium Very large Large -

Luminosity  10* 5 x 10* (nominal) 103 |

(1/cm?ls) possibility to run at 2 M
Iarger Value % 00702 03 04 05 06 07 08 09 X1

Pol. Target Mature 3He NH; (No HDice) + Mature 3He & protons
beam chicane

Kinematic Focused region Broad (x,Q2,z,Pyw) Broad + fine binning

coverage

Systematic "Straightforward" Challenging large Requires extensive

control tracking setup acceptance modelling

Flavor Good (neutron focus) Excellent (multi Excellent (neutron +

separation targeting) proton)

Complementary to SBS-SIDIS
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SIDIS @ SBS - Where we are

First Proposal in 2009 (PAC34) conditionally approved
Fully approved in 2011 (PAC38) with A- rating

Re-approved at jeopardy in 2021 (PAC49) with no change in rating
and requested timing

Technical feasiblility stronger than in 2021 thanks also to the gained
experience on SBS equipment from the last years data taking

Physics case basically unchanged (likely strengthened): demand
for TTSA data (especially on neutron)!

New jeopardy ongoing (presentation at current PAC)
- If passed, data taking in Hall A likely after MOLLER (2030)

SBS in HallA
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-@lao2 MOLLER Experiment
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INFN: contributed to optimize tracking GEM electronics
(developed by INFN for the SBS program), will likely
participate to data taking and support commissioning

[arxiv:1411.4088]
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rotator

and detector related analysis

ascanner a

Running period: July/2027 - 2030
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