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Aoz Qutline

e Introduction: JLAB12 Collaboration Business
e Business at Jefferson Lab

* Projects status and 2025 milestones fulfillment
* BDX construction
e CLAS12: Hi-Lumi & RG-H R&D
 Hall A/C: SBS & Hypernuclear Collaboration
e 2025 publications
* New projects in the pipeline (>2028)

* Synergies with other CSN3 projects
* Budget profile and 2027 plan

e Conclusions
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on

CNPN - tgalian collaboration at Je son Lab

* 2026 INFN/JLAB12 group composition
* Several INFN units: BA, CT, FE, GE, LNS, LNF, PV, RM1, RM2, TO

o 54 researchers, 24.1 FTE
o 8technologists, 2.85 FTE

o 9technicians + some “hidden” FTEs (PNRR synergic activities) + theory collaborators

o 5 PhD students

LEADERSHIPS AT THE LAB

. m Deputy Associate Director

The ltalian
LEADERSHIPS IN SBS & ‘ [SIEE 0, Coordinating Committee member and Front Tracker leader gI’O u p IS
H B e ldle sl spokespersons of all Hyp. Coll. Experiments rese nt at J LAB
Hypernuclar Collaboration -
since the very
M. Battaglieri R. De Vita . b innin £
+  Forward Tagger Project Leader ) Eor\gard Tagger project CeE AF g O
CLAS12 data processing cader
validation committee .
Chairperson * CLAS12 Speakers’ Opel‘atIOnS
M. Contalbrigo| Committee (CSC)
LEAD E RSH I Ps I N CLAS1 2 . . RICH Project Leader Chairperson
CLAS12-RGH Chairperson
+  DPWG Chairperson RICH Project Leader
A. D’Angelo CLl,f\dS1tg data progtissing
«  CLAS12 RGK Chairperson and validation commitiee
Analysis Coordinator member M d ny

Hadron Spectroscopy Working
Group Chairperson

M. Battaglieri

CLAS12 CSC Member

leaderships
roles covered
* More than

»  HPS-ECAL Project Lead Publication and
LEADERSHIPS IN HPS . roject header Presentations Committee 20% of

. PPC b (PPC) Chairperson

member Executive Committee (EC) appro.ved
member eXpeI‘In‘.IentS
M. Battaglieri ) R. De Vita, A. Celentano, M. De Napoli has Italian
« BDXS , -

LEADERSHIPS IN BDX DX spokesperson DX spokespersons spokesper

M. Bondi sonship

BDX spokesperson

LEADERSHIPS IN MOLLER .

BDX Project Leader

(R ML, International Board member
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<PLoblz - Blsiness at Jefferson Lab

 Latest news, Mar. 31, 2026: new lab contractor appointed: SURATECH
(Southeastern Universities Research Association + Virginia Tech)

e Currently in protest term - in operation from June, 1

* The current Director will remain in position, ensuring continuity and
transparency for personnel (contracts renewal)

* Mid March 2026: Merge of DOE-HEP and NP: HENP
* Budgets separated for the two coming years

* Second half of 2025: critical contingencies

* General reduction of Lab budget in 2025 + restructuring plan of Lab
started in August 2025 (7% of JLab personnel)

. ggggre reduction of NSF budget: freeze-out of NSF MRI program for

* Strong impact of Federal Government Shutdown at the beginning of
FY26 (November-December 2026)

o Most of the activities in experimental Halls suspended in the last months:
furlough risk

o Targeted leadership replacements driven by budget management practices (non-
strategic)

o The financial situation is now being restored, still requiring some restrictions

A. Filippi — INEN-TO



@bz From JLab Director, J. Dilling (Feb.2, 2026)

Looking Forward

FY2026

+ Funding for DOE Office of Science
Passed (Water & Energy Bill)

* Fully Funded for FY26 - No risk of
Government Shutdown for DOE

« Planned 24 weeks of CEBAF
Operations / 20 Weeks of Physics

« Construction Projects: JLDC & CRE
« MOLLER, EIC, HPDF & Genesis

Mission...
CEBAF full activity
foreseen until 2033
at least
21312026

. dhn d Beyond (this is what we presented in 2022, and we will update guided by the community)

Notional CEBAF and EIC Efforts on One Chart

+ Accelerator team has worked up an early schedule and cost estimate
- Schedule assumptions based on a notional timing of when funds might be available (near EIC ramp down based on EIC V3 profile)
- For completeness, Moller and SoLID (part of 12 GeV program) are shown; positron source dev shown

+ EIC Project is shown

__Actvites | Fsalver ______________|
24 25 26 27 28 29 30 3 32 33 34 35 36 37 38 39 40 41 42

moller (MiE, 413.38,c0-23) IR

SoLID (LRP, Rec 4) .

Positron Source (R&D)

CEBAF Upgrade preCDR/preplan ---

Positron Project (potential) | ]

Transport e+
22 GeV Development (R&D)

22 GeV Project (potential) -----
EIC Project (v42,cD-1,cD-34) [N

CEBAF Up

Director's Town Hall Meeting



Ongoing projects
status




=012 BDX: detector update

* Option 1 (apr. 25)
* 3different modules (BGO,
PANDA, PRAD)
* BDX-BGO funded by CSN3

« PANDA+PRAD not funded
(sep. 25)

Option 3:

e Total VETO size:
1.6x1.2x1.1m?3

e 3 stacks of xtals - SAME
active volume

e Stage |: 480x BGO-OD BGO
(1/2 BDX active volume)

e Stage ll: 800x PbWO, PANDA
(1/4 BDX volume)

e Stage lll: 1200 PbWO, PRAD
(1/4 BDX volume)

I N F N Istituto Nazionale di Fisica Nucleare

BGO

* Option 2 (sep. 25)

e 2 different modules (BGO, all

PbWOs)
* |Intended for MRI

* No DOE/NSF MRI application

possible in 2025 &=

PANDA
PbWO

* Option 3 (latest)
* 1 single large module: 1x IV/OV
e Stageable
 Mechanically safer

e Some funds found from external
sources (PNRR, ...)

—xtals

PRAD
PbWO




=*Lobl2 BDX: crystals procurement and plans

milestone

procured in Feb. 2026 and now stored at INFN-GE L

* Ready for repurposing
* All SiPMs procured, mechanical holder in construction

* Tests in GE in summer, ship to JLab in Fall 26/Winter 27
* Veto plastic/fibers expected delivery in few months

* BDX_BGO: 480 BGO-OD crystals (1/2 BDX active volume) ' R

* 800 PbWO, crystals from PANDA (which did not
meet PANDA specs): 100 procured and moved to
INFN-GE

e Contacts with K. Brinkmann (GieBen) for the release of
the remainder of the batch

* Nihil obstat for their usage from PANDA Collaboration

* 1200 PbWO, from PRAD experiment @ JLAB,
available at the end of its run (> Sep. 2026)

 Each PbWO, crystal read by a SiPM; signals are
grouped in sets of four and fed into a single fADC
channel

A. Filippi — INEN-TO



Beam Dump eXperiment (BDX) at JLab:

QU ° ° °
e_ Q O r e an e e Status and Plans - January 2026
p OJ C I I M. Battaglieri* ! Y t ' Vi Sezicne
I I di Genov aly
Nazior di Fisica
d ly
ferson Lal 606, USA

* BDX updated plan presented to the
Directorin Jan. 2026

* Resuming interactions after the new
contractor’s assignment, meetings planned

and the BDX Collaboration
18 Junuary 2026

* JLab Facility Div. producing the final
quote of the BDX facility

* The Pb shielding design was finalized

* Timelines and funding as presented to
INFN-CSN3

‘ . . 515 3138
[tem Cost Institution I i

$2.5M JLab

Infrastructure Hall and Shielding (in-
cluding labour)

Detector (all but crystals, CE only) $400k INFN v

Electronics

BGO Crystals

repurposed PRAD-II
repurposed BGO-OD

JLab (in-kind)
INFN (in-kind)

PANDA PbWO, Crystals repurposed PANDA |GiessenU (in-kind)
PRAD-II PbWO, Crystals repurposed PRAD-II| JLab (in-kind) FY2026 | FY2027 | FY2028 | FY2020
Facility and Shielding ]
* Collaborations/synergies Foaldowion WO ]
Construction and installation 1
* Collaboration with GieBen/Mainz/Bonn on FE (synergistic with Desoc I— |
ePiC bECAL) e cisaicas .
. . . . . « . Assembly and cabling 1
* Collaboration within GENESIS Mission for SRO DAQ (“Streaming I .
Trigger and Real-time Intelligent Data Engine - STRIDE”) neclaton | o
« Collaborations with CSN3-NUSDAF on SRO DAQ T e— e
Physics run (parasitic to MOLLER)

I N F N Istituto Nazionale di Fisica Nucleare



<oz BDX physics: update and extensions

my =3my, ap=0.1

10-°
== BDX-Mini (Al-Driven)
- Battaglieri et al. (2022)
10~¢ 1 DarkLight
- NAGA
w—— MiniBooNE
10

g4ap(my/my)?

y:

e Revisit current BDX-
MINI limits with Al-
assisted algorithms

* Extended sensitivity
with same model
assumptions

* Model-independent
anomaly detection

* PRL in preparation

* Extending BDX detector to
test other models

* Addition of Skipper-CCD
(SBU/FNAL)

* Lol presented at PAC53
* Full proposal encouraged

the simulations.

I N F N Istituto Nazionale di Fisica Nucleare

Summary: This LOT describes a compelling, low-cost addition to extend the BDX program into
a new regime of sensitivity to light dark-sector particles, especially mCPs. We recommend
proceeding to a full proposal after consultation with JLab management to determine whether this
should be considered as a run group addition with BDX. The proposal should address potential
backgrounds through continued simulation and the collaboration should also consider the merits
of a staged plan with a small-scale prototype demonstrator to assess backgrounds and benchmark

<
i

BDX
Skipper-CCD

* Extending BDX sensitivity to

other particles
* Axion-Like Particles (ALPs)

* Interest at HEP experiments
(SHIP)

CALT-TH/2025029 CERN-TH-2025-178
Long-lived axion-like particles from electromagnetic cascades

Samuel Patrone,':* Nikita Blinov,% ! and Ryan Plestid®:
' Walier Rurke Instituts for Thearetiral Physirs, Califoria Institnts of Technolngy, Pasadena, ('A Q1195 11SA

2 Department of Physics and Astronomy, York University, Toronto, Ontario, M3J 1P3, Canada
*Theoretical Physics Department, CERN, 1 Esplancde des Porticules, CH-1211 Geneva 23, Switzerland

We study axion-like particles (ALPs) in beam dump experiments, focusing on the Search for
Hidden Particles (SHiP, at CERN) experiment asd the Beam Dump eXperiment (BDX, at JLab).
Many existing projections for sensitivity to AL®s in beam dump experiments have focused on
production from either the prim: Jelectron beam, or - in the case of SH
(high-energy) photons produced by ral mesoa decays (e.g., E S ) In tl ork, we study
the subsequent production of axions from the full electromagnetic shower in the target, finding
order-of-magnitude enhancements in the visible decay yields across a wide range of axion masses.
We update SHiP's sensitivity curve and provide n:w projections for BDX. Both experiments will be
able to reach currently unexplored regions of ALP parameter space.

[GeV-]

Gayn

'i(JI % 'l()l . 1(Il"
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«=1opl2 BDX & Beyond

* Workshop organized and held in Sep. 2025

* Goal: explore opportunities of secondary beams at JLab
leveraging BDX infrastructures

Format: sharing thoughts and ideas on muon, neutron,
neutrino and LDM beams @JLAB

* Program: two days of presentations, discussion time
flash talks

Attendance: more than 50 ppl

* Expected outcome: build a new user community, deliver
a white paper with the results of the brainstorming
published on Eur. Phys. J. A61 (2025) 285

* Anew round with focus on BDX physics to be organized
shortly

* Opportunities with secondary beams:

e Muons, neutrinos:
https://doi.org/10.3390/instruments8010001

* Neutrons: in preparation

I N F N Istituto Nazionale di Fisica Nucleare

Jeffers’on Lab

REGISTER
NOW!

conference/bdx2025

Eur. Phys. 1. A
hitps:

THE EUROPEAN | @
PHYSICAL JOURNAL A [

Regular Article - Experimental Physics

A Beamdump facility at Jefferson Lab

Patrick Achenbach’ >, Andrel Afanasev’, Pawel Ambrozewicz', Adi Ashkenazi’, Dipanwita Banerjee’,
Marco Battaglieri®®(, Jay Benesch', Mariangela Bondi’“(, Paul Brindza®, Alexandre Camsonne',
Eric M. Christy!, Ethan W. Cline®'", Chris Cuevas', Jens Dilling', Luca Dorla®, Stuart Fegan'l,
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Abstract The potential of the intense secondary muon.  Thomas Jefferson National Accelerator Facility (Jefferson
neutrino, and (hypothetical) light dark matter beams at the Lab) is explored. These are produced in the high-power
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Hall A that could be extended to a Beamdump Facility with
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https://doi.org/10.3390/instruments8010001

=02 BPX financial plan update

« 2025 plan: total cost 510 k€/3y (opt-1), 245 k€/BDX_BGO (INFN)
* BDX_BGO 2025: 95 k€ assigned + 65 k€ extra (NBD+restituzioni) = 160 k€
 BDX_BGO 2026: 65 k€ assigned

« Total effective (2025/26) BDX_BGO: 225 k€
o Enough to complete the module (opt 3: one veto only, 72 sensitive volume)

» total cost opt-3: 325 k€/3y (cost saving: ~200 k€)
* 100 k€ still needed to instrument the two PbWO crystal walls

* Additional
extraordinary
funding request of
100k to complete
the full apparatus
(opt3, one module
only)

* Can be split in two:

* June 267
* September 26?
e 20277

Tecnologia Origine Volume |Percentuale Costo Deployment
target rispetto
proposal
Modulo BGO BGO Bonn - B-GOOD 1.5 tons 50% 232k+13k trasporto 2027
Module PBWO PbWO4 PANDA + PRAD | .4 tons 50% 250k+ 15k trasporta 2028
2025 2026 2027 commenti
Sett/Dic NDB
Aprile (sblocco sj) (restituzioni) Richieste Richieste
65000 €
95,000.00 € 65,000.00 € 85,008.00 € Modulo BGO
135@(@ (sj) 130,@(5 (si) Modulo PbWO (sj NO MRI)
160,000.00 € V 220,000.00 € 130,000 € Tot

A. Filippi — INEN-TO 12



e @J)Labl12

2025 milestones

milestone

dec31 ([ g LTI dec 31

|
@iz CLﬁS6ltwo Elongrealphotoproductlon g Hi'Lumi: realiZZGZione
with polarized target INENTO,
GEM-pRwell a grande
superficie: 100%

RICH: completamento
integrazione del RICH nelle
simulazioni di CLAS12: 100%

@l RICH performance ‘='

INFN-LNF
—

Jul 1

|
CLAS6: Completamento
dell’analisi delle osservabili
di polarizzazione nella

oct 30
fotoproduzione di 2r _—
su protone con i dati del HaII.I-\.:.sz\fud/o di
run g14 (HD-ice): 90% fattibilita della

misura del fattore di
forma assiale: 100%

jun 29

I
Hi-Lumi:
Caratterizzazione di
prototipi GEM-
uRwell 10x10 cm? :
100%

@l RG-Kprogress: Spring24 data (a°)

. processing  ween
H It A [ i

CLAS12 RGK: completamento
calibrazioni dati Spring24: 100%

]
I N F N Istituto Nazionale di Fisica Nucleare
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@, CLAS12/RG-H: 3D nucleon structure through ¢
transversely polarized targets

INFN-FE, LNF, RM2, GE, CT

* RG-H: experiments with transversely polarized targets to measure inclusive,
semi-inclusive and exclusive DIS

* Comprehensive program aiming to three-dimensional nucleon imaging and access to
transverse degrees of freedom = HIGH IMPACT MEASUREMENTS

O gansversity, tensor charge, Sivers functions (spin-orbit correlations), Compton Form Factors, €
PD

* NH;/ND; conventional targets need a 5T magnet to provide dynamical
polarization

* Funds for magnet purchase allocated at JLab beginning of 2026
* New liaison appointed = the project is moving forward!

~ + Recoil detector replacing the CLAS12
./ central detector to pursue exclusive
measurements

* Tracker:
o 100 um spatial resolution
o uR-well chambers (synergy with Hi-Lumi)
* Time of flight
o 100 pstime resolution
o scintillating fibers
* Data-taking foreseen no sooner than 2029

* Studies ongoing on FE electronics performance:
o re-use of RICH or ALERT FE for TOF
o re-use of APV-25 (SBS-GEM) for tracker

I N F N Istituto Nazionale di Fisica Nucleare A. Filippi — INFN-TO
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w»  HAl-Lumiproject: CLAS12 with CEBAF &
luminosity upgrade NFNRMZ, OT

* CEBAF at the luminosity frontier: natural Y ot s G
continuation of JLAB physics program TR
complementary to the EIC

* Two phases:

1. 2xL = 2x10%cm>s”
o Fast tracking layers

o CLAS12/RG-H tracker [ . . 1
2. 10x L and more = up to 103’ cm—=2s™ * 2025 R&D activity:
o CLAS forward detector converted into a muon » Capacity sharing AND uTPC studies
detector: HCLAS12 on large area G-Rwell detectors
Cathode PCB » Gas mixture optimization
Copper 5 pm L
kapton 70 pm E;b 3x10° ——— — s T T T T I
50 um | Drift gap 2%10° + uRWELL+GEM i
— ;
35100?1"35(53/%”"6 | s .. OC_?'_? -
Pre-preg 1 = 33153 : . D.. jOG N 6 X1'04
: | 5 G . S0 S—— _———
Rigid PCB - S 4x10° = 20 o
electrode g 3x10° | El. e)
. . . . %2}(104 'f. Do.: o i 5
* Solution: optlmlzed hybl’ld GEM"‘]J,-RWG'.'. 4 : Oe ) | = AR10%ICH,, V=340V
B e Ol @ ARABC H, -40% CF , V., =486V
detectors (G-Rwell) 21@ | o Ae2s%00, v, 4t
e Capacity sharing to minimize electronic 2"18 At BAPG Bit See T ) IRaidtiiodiis Bl T
channels and uTPC studies for inclined tracks "T250 %00 350 400 450 500 550 6§ 650 700
reconstruction Ve V

I N F N Istituto Nazionale di Fisica Nucleare A. Filippi — INFN-TO



~ @) abl12 Hi_Lumi for RG—H traCker mﬁ@ét‘m@

INFN-RM2, CT

Tracker for RG-H equipment must be compliant to the magnetic
field necessary for the polarized target

SVT tracker to be replaced new MPGD recoil tracker
* G-Rwell technology

six tracking chambers for the recoil detector with 2D readout
* Low material budget
* 100 um position resolution
* <10 nstime resolution

New test-beam programmed in July 2026 @CERN-SPS for last
tunings and additional gas mixture optimization studies

Dedicated MPGD laboratory being set up at RM2

CERN Test beam set-up in preparation

H4 Beam Line
15/7-3/8

TRG +2xTRK QUADx2 CSx2 TRG +2xTRK l @ CERN SPS
of W) 3

H=1112

Rail mounted
TRK+TRG

W=1000

Alreadyin |||
production |
DET Pitch (um) Active Area Readout Capacitive Sharing ‘ Components
TRK 400 10x10cm’ 2D XY No - procurement ongoing
QUAD 600 R=45cm 2D XY Same as TB 2025
cs 1200 46x40 cm? 2DXY  3Layers(300um) = fealoclegend
TRG NA  15x15cm? SiPM NA »&’ Mass flow controllers Check valves Pipes Electrical [MEIETIH

I N F N Istituto Nazionale di Fisica Nucleare A. Filippi — INFN-TO



=12 Hall A-C: SBS program status

* SBS data taking started in 2021 after ”TPEA SQFF

~10 years of R&D and construction GMN GMn-18
GEN-II Form /'  GEn-RP@7-8

_ GEN-RP factors GEp@15

* Ongoing analyses also preparatory for GEPV il

next approved experiments and

triggering new proposals Proton Form Factor u Ge/Gy,

1.4‘ ‘ | -
1.2% ol | | ’ - :n 19jzara h GEp-I
. By {;;ﬂ‘\ | ’ 1 Walker 1966 —4— GEp-ll
* Experiment status: Sl e o
. . A LA L] —— Berger 1971 % GEp-29
« Completed (2021-2025), analysis in o ¥ | g it | |8 GErormesiol
progreSS 7 ’l [T [ || ~— Christy 2004
. . 06— e
 Approved, jeopardy required (>2027) M- A |
* In development, toward proposal . R |
submission 02 | '
0 + A @
* [talian involvement: 02y
* SBS coordination committee = G
’ Dat? analySIS . Parton Distribution Functions TDIS
° Equment R&D’ preparatlon, Transverse Momentum Distributions { SIDIS
repurposing e
o GEM readout electronics for RG-H Generalized U(e,te’q)l)w— DV
o MPD used in MOLLER WAPP f'-f‘:i_n seorEsen
o SiD for Hypernuclear experiments SHIBHEONS WACS

A. Filippi — INEN-TO



@, Hypernuclear Collaboration

eerrimental program

* 5 experiments with INFN co- =G Title
Spo kes persons hi P E12-24-003  Studying A interactions in nuclear matter with the
42 PAC days 2°%Pb(e,e’' K+)?°8,TIl reaction
* Hypernuclear spectroscopy

o Hyperon puzzl_e of massive Ziléié-ggjs Study of charge symmetry breaking in p-shell

neutron stars E12-24-011  Study of a triaxially def d [ ' A
. . . -24- udy of a triaxially deformed nucleus using a
* CSBin YN interaction 28 PAC days particle as a probe

* Probe triaxially deformed

hypernuclei

E12-24-013 An isospin dependence study of the A-N

nuclei with As 55 PAC days interaction through the high precision
spectroscopy of A-hypernuclei with electron beam
° Expe riments approved in Run Grc_)_up H!gh-resolution spectroscopy of light hypernuclei
Hall A Wlll run in Ha u C parassitic with the decay-pion spectroscopy (ENGE magnet)
o
* Final Experiment Readiness ¢ beam o Target
Review on June 5-6, 2026 W THE
Tagger
Photon K*
. . . \\ 1
* Plan (pending positive ERR) \ @
* 2027: installation . ’ T ) ighresolution
42 weeks of data ta king, In 2 \Q < \Q > 9 Spectrometer

periods Hyper-Fragment ~~100 MeV/c
Monochromatic

A. Filippi — INEN-TO 18



b2 92025 publications/2026 15t quarter

 HallA

S. Li et al., Inclusive studies of two- and three-nucleon
short-range correlations in 3H and 3He, Phys. Lett. B
868 (2025) 139734

D. Abrams et al. [Jefferson Lab Hall A Tritium
Collaboration], EMC Effect of Tritium and Helium-3
from the JLab MARATHON Experiment, Phys. Rev. Lett.
135 (2025) 062502

Y.P. Zhang et al., Measuring short-range correlations
and quasi-elastic cross sections in A(e, e') at x>1 and
modest Q?, Phys. Lett. B 872 (2026) 140087

* |Instrumentations + R&D (shared w/ ePIC)

E. Sidoretti et al., The hybrid yu-RWell for ePIC Endcap
tracking, Nucl. Instr. Methods A1080 (2025) 170622

E. Sidoretti et al., The G-RWell for ePIC Endcap
Tracking, J. Instr. 20 (2025) C06059

T. Horn et al., Scintillating glass for precision
gglorimetry in nuclear physics, Eur. Phys. J. A61 (2025)

* Hall B —dark matter & secondary beams

P. Achenbach et al., A Beamdump facility at Jefferson
Lab, Eur. Phys. J. A61 (2025) 285

P.H. Adrian et al. [HPS], First displaced vertex search
for electroproduced dark-sector strongly interacting
massive particles by the HPS experiment, Phys. Rev.
D113 (2026) 032019

Hall B

S.J). Paul et al. [CLAS], Dihadron Azimuthal Correlations in Deep-
IOnSeSlgg‘%ic Scattering Off Nuclear Targets, Phys. Rev. C111 (2025

A.Deur et al. [CLAS], Measurement of the nucleon spin structure
g%nc2t(i)o2ns for 0.01<0’<1 GeV? using CLAS, Phys. Rev. C111 (2025)
5

L. Clark et al. [CLAS], Photoproduction of the X* hyperon using
grzvegelypolarized photons with CLAS, Phys. Rev. C111 (2025) 2,
5204

A.V. Sarantsev et al. [CLAS], Photoproduction of two charged pions
ngpzrgéons in the resonance region, Phys. Rev. C111 (2025) 2,
5

V. Klimenko et al. [CLAS], Inclusive Electron Scattering in the
Resonance Region off a Hydrogen Target with CLAS12, Phys. Rev.
C112 (2025) 025201

P. Roy et al. [CLAS], Measurement of single- and double-polarization
observables in the photorproduction of T~ meson pairs off the
8g%t§6)1using CLAS at Jefferson Laboratory, Phys. Rev. C112 (2025)

T. Mineeva et al. [CLAS], Suppression of neutral pion production in
deep-inelastic scattering off nuclei with the CLAS detector, Phys.
Rev. C112 (2025) 035203

D.S. Carman et al. [CLAS], Recoil polarization in K*Y
electroproduction in the nucleon resonance region with CLAS12,
Phys. Rev. C112 (2025) 035206

A. Kripko et al. [CLAS], Multidimensional measurements of beam
single-spin asymmetries in semi-inclusive deep-inelastic charged-
kaon electroproduction off protons in the valence region, Phys. Rev.
C112(2025) 055202

S. Adhikari et al. [CLAS], Measurement of beam-recoil observables
C.and C_for K* /A photoproduction, Phys. Rev. C112 (2025) 065211

S.J. Paul et al. [CLAS], First study of the nuclear response to fast
hadrons via angular correlations between pions and slow protons in
electron-nucleus scattering, Phys. Lett. B874 (2026) 140250

+5 non-ISI publications, +7 submitted

INFN

Istituto Nazionale di Fisica Nucleare
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-@lobi2 Future projects in the pipeline (>2028):
proton Axial Vector Form Factorin Hall C

milestone

INFN-BA, RM1

Nucleon Axial Form factor
measurement at Q*= 1 (GeV/c)?

A Proposal to Jefferson Lab PAC53

Axial FF

Neutron, proton%

Sweeper

| Electron, pion

 H(e ,v,)nreaction with highly polarized
electron beam

* Weak asymmetry 100%, EM asymmetry 0%
* Deferred: improve neutron detector resolution!

* Alternative paths under study: A excitations
(charged particles only)

I N F N Istituto Nazionale di Fisica Nucleare

* Challenge:

improve nTOF wall resolution from 100 ps to 50 ps

improve nCAL resolution down to 400 ps
(BNL/E864)

e Strategy:

Study new scintillator & collimator geometries
* Increase flight path TOF/nCAL [hi-res bunch ID]
* reduce material budget for target, windows, ...

First tests performed by S. Betto (INFN/RM1),
CSN3 fellowship

* Timing test of 200 cm long scintillator slab

Further test planned with new scintillators
delivered at Rome-ISS

Scintillator: EJ-200 200x6x6 cm?

PMT: Hamamatsu R13089

TDC resolution
1800 - TDC_resolution

Entries 7466
(\ Mean 0.09683

Std Dev 0.1239
% / ndf 113.6 /32

n n i % / \ Prob 4.5650-11
At — %(t]_ _|_ t3) = t2 %QQ / ’ Constant 1691+ 25.0

tr = 5 (TDCL + TDCR)y,

Mean 0.09383 + 0.00122
Sigma 0.1034 +0.0009

[T

publication-quality results ohs = 191 + 103 + 03




@12 Future projects in the pipeline (= 2030):
uWCLAS12 in Hall B

Electro/photoproduction of u*u
pairs with uCLAS12

Electro- and photo-production of muon pairs with
pCLAS12: Double Deeply Virtual Compton
Scattering, Timelike Compton Scattering, and
J/¢ production

3
A Proposal to PAC 53 e .

l_
10
Gnanvo, F. oy *
Thor ferson Ne e , ‘ - r
I : ) t ~
Université Paris-Saclay, CNRS/IN2P3, 1ICLab, 91405 Orsay, France _%' ‘- ’_—.‘-"'J'.‘ 2(£ - e)
o 1
246,/ \a-¢
» 7 Ny

* Exploring GPD’s through DDVCS at high
luminosities (1037 cm2s™):ep — e'p’'u*u~

* Approved: “A” rating

* Two Italian spokespersons

I N F N Istituto Nazionale di Fisica Nucleare

* GPD’s and nucleon femtography to an
upper level with uCLAS12

* Two facilities only worldwide (CLAS12 and
SoLID in Hall A) to carry out such
measurements

* Why Double Deeply Virtual Compton
Scattering?

* Allows a better imaging through x # ¢
exploration

* The cross section is 3x order of magnitude
smaller than DVCS

* Use of di-muon electroproduction with an
upgraded CLAS12 at high luminosity

Calorimeter

A. Filippi — INEN-TO
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=012 Synergies with other CSN3 projects

* Involvement and collaboration ongoing with some CSN3 projects for
common developments of innovative detectors/techniques and spin-offs

e ePIC

* End-cap trackers with Hybrid G-Rwell
o well-established collaboration with LHCb LNF group
o partof DRD1WG1 CERN program (European Strategy for Particle Physics)
* dRICH (spin-off based on CLAS12 RICH expertise):
o Front-End Electronics for Cherenkov detectors, SiPM characterization and R&D
o New mirrors/aerogel R&D
o ALCOR Streaming Readout with ~50 ps time resolution
o Innovative photodetectors with extreme time resolution
* bECAL: contacts with German groups for PANDA crystals repurposing (after BDX)
* Streaming readout and streaming computing with Al-assisted techniques

« SYSTERSE (NUSDAF)
* Streaming Readout DAQ for experiments at FRIB: based on pioneering BDX R&D

Fubdhhicl)
+ NUMEN -
e Analysis of CLAS12 data for e.m. background estimates and preparation of a S
future proposal for a LFV experiment at CEBAF NUMEN

A. Filippi — INEN-TO 23



-8l Fynding plan (metal) 2020-2027

2020 2021 2022 2026 2027 2028 2029
Assigned ass. ass. . ; . ass. Proj. Proj. Proj.
SBS + AVFF 30 44 25 36 5 5.5 1 5 20 50
FT 10 10 6 40 1 5 0 10 10 10
RICH 300 290 35 18 1 1 5.5 5 5 5
PolTarg/ 35 40 70 70 21 13 17 100 100 80
RGH D
Hi-Lumi - - - - 43 25.5 74 20 - -
HPS+BDX 60 12 26 5 16.5 95+ 65 + 1007 - -
[40 ret] [ret] 65ex 100ex? «~7
Hyper- . 10 i i i i i 20 5 5
nuclei
Total 435 424 180 300 71.5 210 162.5 160- 150 150
+? 260
|—> BDX Construction <—|
I—> RGH Construction «
I
l==3 AVFF ¢=======

Construction

* After falling to ~72 kEur in 2024 following the completion of the RICH
Installation, funding had only partially rebounded with the resumption of
construction
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=012 Conclusions and Outlook

* Jefferson Lab: advancing non-perturbative QCD frontier
* A unique national facility for nuclear physics in the U.S., with strong
capability for cross-disciplinary expansion
* Demonstrated operational resilience and adaptability in dynamic research
environment

* Ready to adapt to diversification of disciplines

* Sustained and Synergistic Scientific program

* The 12 GeV program continues at full strength, with no anticipated
reduction in activity

* Complementary programs will maintain a high-level scientific output over
the next decade

e Strong synergy (but no anticipated drain) with the EIC program

* Strategic Vision for the future

* Arobust long-term plan, including targeted facilty upgrades
o Proposed energy upgrade to 22 GeV to access new regimes of hadronic physics
o Development of new experimental programs with high-intensity positron \“\Ps

beams C?
N\t
\zc‘r\@\c}a,




Backup slides




da,  The scientific involvement of Italian

gI’OUES at ilegsc)n Lab

)7-109 Proton Form Factor E06-112 Quark Dynamics
{ on Form Factor E09-008 TMDs
GPDs (Hall C) E11-111 SIDIS on transv. pol. targ.

eutron (3He) E12-009 Dihadron probes for

| ﬁ:l Vector FF transversity (CT FE LNF#

PR25-001 DDVCS & TCS with
pCLAS12

RICH

Pol Target
J-'\,-Lt -

Spectroscopy
Nuclear (CT, GE, RM2, PV, TO)
H I!-; Forward
structure & Hall A () g I
. - - esoncx
HypernUCIEI T Sk *, : _ E12-001A J/y and pentaquarks
RM1, BA M Hi-Lumi F16-010 Hybrid Baryons
(RM1, BA) y y
E24-003 ANN off 3H EM Calorimetry

E11-101 PREX-Il: neutron skin
E15-008 A hypernuclei on 4Ca
E24-013 A hypernuclei on 208Ph
E24-004 + E20-013A/E15-008A A hyper. on Li, Light Dark

Be, B for CSB studies
E24-011 triaxially deformed nuclei Matter searches
(GE, CT, PV, E11-006 HPS

LNS, RM2, TO) E16-001 BDX

With Crystals
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@lw, RG-K progress: Spring24 data
rocessin NEN D

30 Assigned PAC days — 37 effective PAC days —

run with empty =——— Total Charge on empty

M run with LH2 - Total Charge on LH2 RGK 2024 Progress IPM 2C21
Calibration runs —— Expected charge at 50% up
30 E, = 6394 GeV E, =8.477 GeV 100
ACC ACC ACC down ACC ACC ACC Hall BtOtaI: 9:5.535/%;';CACC down ACC ACC Hall B ACC ACC ACC HallB Hall B ACC ACC ACC .
- W By o Mo /“ Wb cold box TNT 2009 forveel A - 433 P rod uction RU ns
Voo J AR \’ AR AR 2R bbbl Y 80
A S 60 G events
/
20 i ) -1 et
x / . 8| Accumulated charge:
X i -
% 15 ‘;l:u*l{”(;_» i = ‘ 5 Full tgt = 1 72.77 mC
- e s I -]
£ W | . 8| Emptytgt=20mC
> A ‘ =
[T f lI”“ —
e , | g £l Total=192.77mC
iy L I ‘ 2
5
P ’: total} 10.00 mC i total: 10.09 mC
’: 1ol All
A Il A Ll 5
Jan 14 Jan 21 Jan 28 /]\ Feb 4 /I\ Feb 11 Feb 18 Feb 25 /]\Mar 3 Mar 10
‘& —> < >
38.3GEv " i 21.7 GEv &

* Data collected with CLAS12 for hybrid baryons and nucleon structure studies (DVCS, SIDIS, exclusive channels...)
* Over 63 billion events recorded across two beam energies (6.4 and 8.5 GeV), delivering broad kinematic coverage
* The run combined commissioning, alighment, and full production over ~60 days (Jan-Mar. 2025), overperforming with
37 effective PAC days
* The dataset amounts to ~1.5 PB of raw data, with multiple dedicated skims already enabling diverse physics analyses
* Need to store locally the produced data on a dedicated server
* Calibrations successfully completed

* Data processing is underway (~15% completed as of Apr. 2026), marking the transition from data taking to physics
results
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«=ebl2 RICH performance

milestone
INFN-LNF

* 2025 major milestone: alignment completion of both the RICH

modules over the full kinematic plane

* Bayesian optimization approach to efficiently navigate through the > 50
parameter space

* Work in collaboration with Duke University

Reconstructed Cherenkovangle for -
hitting one aerogeltile and various mirrors |
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@l CLASGE: two-pion real photoproduction

with polarized target

d
d—; = 00{(1+ A, - P,) + 6o(I° + A, - P9)}

milestone
INFN-TO, RM2

Pys o (n'), W = (1665 + 0.085) GeV Bs g (x'), W = (1.80 £ 0.05) GeV ®ys g (w'), W = (1.90 £ 0.05) GeV Byg o), W= (200 £ 0.05) GeV Bys o (@), W= (210 £ 0.05) GeV Bus o (1), W= (2.20 £ 0.05) GeV
. . os /
, . . .. I
Study of polarization asymmetries in the . at A\ s
AN — 777~ N reaction with circularly e & H e B o= i L ﬂ’t{”
e . : by 2 e MT{’{‘ LT, oty o ok_% L o|—% %d
polarized photons and a polarized target e R, + te 4 + Pl Ef - ¥ . - + %
. N (e T B S o P | R S il o L O R S SR ++ . SO S R
(HDice) at CLAS. : Y TET e i £ ﬂ : L I 1 i( i ’
— a2 - - i’ L B e L . e
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* Data: circularly polarized photon beam up to 5 GeV + longitudinally polarized
frozen-HD target (g14 data taking, 2011-2012)

* Purpose: extraction of single- and double-polarization asymmetries as a
function of the azimuthalangle inyp - t¥tmn™p

* The polarization asymmetries are related to intermediate amplitudes through
bilinear relationships

* First extraction ever of target and beam-target asymmetries
* Parity symmetry: trends as expected
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@l Publications Highlight: first results on
SIMPs search with HPS

C_’,&' gy, SEARCH

o,
Signal o .
Miimal A/ Mimimal A’ HPS may also be sensitive to richer dark sectors
Signature 2>107 | <10 | SIMPs | iDM coupled to dark photons by suitably selecting the
r = Peitr] high high — — fractional energy of the event: low x

resonance yves yes ves

prompt /displaced| prompt |displaced |displaced|displaced

* SIMPs: Strongly Interacting Massive Particles e
* Resonant, displaced e*e” decay vertex, missing energy

+ strong dynamics in dark sector

m—zHPS Myt = 4 10.7pb~ o1 D_EHPS‘: | M/t = 4T |1[J.?pb‘1
w N N B A M = - E .
Combined 15 il 2 g i 15 * No signature observed
- T 3 i
B2 3 107 |
— = B ] . .
' i '. WA .3 ; ; * Tiny unexplored region of
N ) g j04k  Orsay /|- parameter space is
ol . " | LS : Py reached
r ] E 10-55 : |
1 : e ] * First results on 2016 data-
] s "] set published in February
7' f : 2026
i | | | | | PR D113, 032019 (2026
mzuu' T a0 60 IIBDI_IIIDDI ~q20 0 10-7— ""1'[]'_- ' — ""'ﬂ'la ’ ( )
Invariant Mass / MeV my / GeV
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@lobi2 - External fundings

* 2021-2026 PROBES: EU RISE program supporting secondments for
research and innovation in cooperation with neutrino and gravitational
Interferometers experiments

 Started March 1, 2021 (+deferred one year), ended feb. 28, 2026

* PROBES covered part of the travel expenses for operations and analyses related
stays at JLAB: 100 €/day

* The money saved at end of October can be stored to form a budget for contracts

Endofyear ., (k€) 2023 (k€) 2024 (k€)  2025(k€)  Total (k€)
accounting
Spent on
PROBES 38 58 0 > e
Savings 14 20 o 9 i

Still available for contracts as of Apr. 2026: ~20 k€

* 2026-2029 BEYOND: EU RISE program supporting secondments for
research and innovation in cooperation with neutrino experiments (@
Fermilab, PSI, J-PARC)

e StartedinJan 1, 2026, ends Dec 31, 2029
 Same secondments conditions (100 €/day)
* Less than half available budget compared to PROBES

A. Filippi — INEN-TO 32



=iz 2026 milestones

]
BDX: installazione BGO-moduie
presso.EELLUNGING per full

commissioning con-DAQ JLab

=
7 - Jun 29

BDX: procurement e test
componenti BGO-maodule (cristalli
BGO, preamplificatori, SiPM,
scintillatori plastici, cavi)
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«=Lepl2 - BDX: Half vs full-detector sensitivity

10-7.
MiniB
R {
107 -
/
/

lll- Scalar Relic 1I- Majorana Relic

// " \ / + The sensitivity still slightly
= ! = brushes the Pseudo-Dirac

BABAR
10-7-

/

-‘ A":#.)w;f . o

ap? scenario hypothesis

alf-BDX J * Reach at the very limit

* High possibility of
(downward) fluctuations
of the sensitivity curves
related

Design-BDX o detection thresholds
and efficiencies

10 10

10-"F

2 4
e“ap(m, fmy)
(my fmy)?

10712

>
y=cap

Y

wtpuclo-Dirae Fermion Relie

1015

(TT) "Waiorana Relic

(IIT) Scala® Rglic
107 .

e

"y,

o effective background

w0 T W yields

A . 10
/ my [MeV]

|- Pseudo-Dirac Fermion Relic

* Modified set-up: half the sensible volume (1.4 tons) * Halving the sensitive target halves the event count: the

* The signal yield scales as the sensitive volume loss can't be compensated by longer runs due to

. o constraints from concurrent MOLLER operations
* The exclusion limit scalesasy o & o /Ny, P

: : L  BDX experiment was approved by PAC51 with the
* |fthe volume mass is halved, the exclusion limitis .
reduced by a factor ~- [2 target volume of ~3 tons and the reported design-

* Note the bi-logarithmic scale reach

* Larger effect for m, <~50 MeV
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@, RG-H:getting information on nucleon

structure through Eolarization

For a multidimensional mapping « Semi-Inclusive DIS:
of the nucleon all the GPD distributions
Mmust be measured

4x chiral-even + 4 chiral-odd, depending on:
« X (average momentum of the hit quark)
« & transferred momentum fraction

« Mandelstamt

/ ® T[ransverse

Longitudinal ®osjtion by
@]

momentum / Q

kt =xP*

e
s
| |
Hug«ifvEngy ) Photon
Pr virtuality Q2

HARD scale

GPD's are universal and the same
functions may parameterize
different processes

!/
ep > e hX &
. . ®
« Hadron kinematics and \/ﬁ
type determine parton y e
Kinematics and tlavor &
(o}

« Information on longitudinal

and transverse (space &
mom) distributions of P
partons

* Spin-orbit related effects

HERMES [arXiv:0906.3918] HERMES [arXiv 0906.3918]
COMPASS [arXiv:1205.5122] COMPASS [arXiv 1408.4405]

- COMPASS ~01F
= 0.1 e  COMPASS Che
o  HERMES 7 8 QO s +

oﬁﬁ il st

: %%
24
Laset™h °~--i-;§-‘3*’-§--<; ------------

-0.05

70‘05— § | X 1 1
107 107! 107 107

« Sivers effect; correlation between nucleon
spin and collective motion of the partons

« Transversity and tensor charge = related to
BSM searches

 Hard exclusive processes

 Transverse size and
nucleon tomography

 Impact parameter

derived from the
transferred momentum
to the nucleon

Extraction of GPD’s from
several final states
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