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€ +P — V -+ T Proposal Inprovement Strategy

Set-up Passive Materials Shaping [MonteCarlo]
Target Cell + Collimators are considerable sources of
unwanted neutron backgrounds [in medium + surface
"mirror” re-scattering]

— thinning farget materials (windows etc.)
— re-shaping collimator geometry

Time-Of-Flight development [LAB]
Challenge:
nTOF_WALL from 100 ps to 50 ps + nCAL down to 400 ps
(BNL/E864)
— new scintillator geometries
— increased flight path TOF/nCAL [hires bunch ID]
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Energy / Momentum Transfer

New kinematics
Q2=1 GeV? [~same signal Rate]

— (Move detection angle from
48 to 30 deg)

Beam energy 2.2—1.1 GeV
[better E, resolution, significant
reduction of m and A production]
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Physics motivation mostly overlaps previous direct

Owing to HR DOSBS, expected 8E~7 MeV measurement proposal (neutrino physics, GPD

Cut of 20 suppresses most background constraints), but now complementarity and
(e.g. 2m, efc.) “simplified” SBS-based equipment.



Key equipment: the DOSBS

DOSBS isometric view DOSBS front view

7/ flat coils

The Delta arm
Possible detector package for the DOSBS:
high-coordinate-resolution low-mass multi-wire-drift
chambers (MWDC) + single layer segmented TOF +
segmented hadron calorimeter (HCAL).

The calibration arm

Made of the Neutral Particle Spectrometer
(PWO crystals).

Elastic electrons at various angles for beam
energy and DOSBS optics calibration.




Extensive preliminary Monte Carlo studies
for the Lol

CC process Event Rate (Hz) |Total events

p(&,A° = p+ 77 )ve 0.0018 15.4k

Background processes (2 sigma area) | Event rate (Hz) |Total events

7~ -p hydrogen (re-scattering) 4.26 36.8M
Background for negative beam helicity | Event rate (Hz) |Total events
7~ -p hydrogen (re-scattering) 1.06 18.4M

Estimated event rates after all cuts (bckgnd + eff.)
(100 pA 2.2 GeV beam - 35 cm long LH2 target)

TRIGGER LOGIC
Level-0: >600 MeV 2-cluster combined HCAL
Level-1: Level-O + TOF 10ns coincidence

OFFLINE:
1)  n+p tracking/energy w/ TOF correction and
<5ns coincidence time
2)  A-reconstruction and energy end-point analysis

PLANS/PERSPECTIVE
- Expected preparation time < 5 years
- Lol submitted to PAC54 (2026, current)

If PAC54 endorses, plan FULL PROPOSAL
(detailed Monte Carlo and expected results) for
PAC55 (2027).

Preliminary cost analysis:
DOSBS/Delta-Arm < 4 M$
(of which MWDC ~ 2.5)

Current collaboration (Lol):

University of Virginia, Jefferson Laboratory,
Shandong University, the University of Wuppertal, the
University of Glasgow, and INFN

In parallel: complete scintillators R&D and equip a
mini neutron-TOF for the direct AVFF measuremnt
(possible parasitically in Hall C)



Outreach/Dissemination

2025

> APS Global Meeting, Anaheim, CA, March 2025 (Roberto)
> EuNPC25, Caen, Sept. 2025 (Roberto)

2026
> NSTAR2026, Sevilla, Sept. 2026 (Roberto)
> Congresso SIF, Firenze, Sept. 2026 (Sofia)

Borsa di Studio 3 mesi CSN3 - 2025
Sofia Betto - JLAB internship Sept-Dec 2025

TESI DI LAUREA MAGISTRALE
Sofia Betto - Univ. La Sapienza - 2026



