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Transversity 

Tensor charge

Sivers, Ὤ ,  Ὣ ȟ Ὄ

Transverse Target @ CLAS12
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SIDIS hadron

DVCS

SIDIS di-hadron

Access to unique
observables in

Gather unprecedented
information on

Experiment Contact Title Rating PAC days

C12-11-111 M. Contalbrigo Transverse spin effect in SIDIS at 11 GeV with 

a transversely polarized target using CLAS12  

A 100 + 25

C12-12-009 H. Avakian Measurement of transversity with di-hadron 

production in SIDIS with a transversely 
polarized target

A 100 + 25

C12-12-010 L. Elauadrhiri Deeply Virtual Compton scattering at 11 GeV 

with transversely polarized target using the 
CLAS12 detector

A 100 + 25

C12-11-111A H. Avakian Measurements of Single Spin Asymmetries in 

exclusive production of hadrons with RGH 
transversely polarized target

100 + 25

PAC 53 - 2025RGH approved with NH3 target  by 

GPD E

quark OAM

ΧΧΦΦ

DVMP
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3D Nucleon Structure by DIS
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GPD (x, bT)

TMD (x, kT)
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Semi-Inclusive DIS
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eǇ      ŜΩƘ·Σ ŜΩƘƘ·

G.D. Alexeev, PLB 845 (2023) 138155

C. Adolph, PLB 744 (2015) 250

C. Adolph, PLB 744 (2015) 250 Sivers

Transversity
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What we know: TMDs

M. Contalbrigo

Large sensitivity expected in the valence region
Lack of data above x = 0.3 and no fully differential (4D) analysis available so far

Transversity from single hadron SIDIS

Transversity from di-hadron SIDIS

Sivers

Kotzinian-Mulders

CLAS12 can be the first experiment to achieve  a 4D analysis in the valence region

eǇ      ŜΩƘ·Σ ŜΩƘƘ·
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Impact Study: 4D Map
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SIDIS p+

~ 1 year to achieve the first 4D (x, Q2, z, pT) measurement
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Deep Virtual Compton Scattering
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ep Ą ŜΩ ǇΩ g

A. Airapetian, PLB 74 (2011) 15Rare access to Ime CFF with no kinematic suppression

JLab12 Italia, LNF  ς 8th  July  2026



8

What we know: GPDs

M. Contalbrigo

GPD E is essential to pin down the quark dynamics (OAM) 
It is poorly known expecially for the u-quark flavor

CLAS12 can be the first experiment in exploiting both  
 ALU measurement on neutron with 
 AUT measurement on proton 

CLAS12 RGB measurement of ALU  on neutron, Phys.Rev.Lett. 133 (2024) 21, 211903

ALU

AUT
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Impact Study: OAM from DVCS

HERMES

Superior discrimination 

power between various 
OAM model hypotheses

9M. Contalbrigo

x = 0.150, Q2=2.44

x = 0.126, Q2=1.77

x = 0.182, Q2=2.69

x = 0.180, Q2=1.90

x = 0.370, Q2=4.81

x = 0.301, Q2=2.99

x = 0.270 Q2=1.96

PARTONs ~ 1 year to get unprecedented access to elusive quark angular momenta 

Supersede the only other AUT measurement
Pair with ALU measurement done by RGB on neutron

VGG
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CEBAF Tentative Schedule
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Presented by Douglas Weadon Higinbotham,  Acting Director CEBAF Experimental Physics
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CLAS12
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Luminosity upgrade   Stage-1:  2x1035 cm-2s-1   2 years
              Stage-2:  > 1037 cm-2s-1   5-8 years

Time of flight Ring-imaging CherenkovLarge acceptance spectrometer. Operational since 02/18

Luminosity up to 1035  cm-2 s-1

Broad kinematic range coverage 
(current to target fragmentation)

Polarized targets

Highly polarized electron beam

p+

k+

p
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RGH Target & Magnet

HD-ice: ruled out after beam tests at UITF

NH3: Viable solution to prioritize physics (2-3 yr)

Consolidated dynamically polarized technology 

Designed based on already successful realizations

       Hall-A G2p-Gep target         (replica optimized for HTCC )
       Hall-C E12-15-005 magnet  (replica optimized for recoil detection)

5T dipole 
acceptance:

  ςυÏ vertical

 χπÏ
Ȣ
ÈÏÒÉÚÏÎÔÁÌ
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RGH (MC) RGA (data)

Target cryostat in front of  CLAS12

Target ladder details
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RGH Target
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James  Brock has been appointed as RGH target designer

      the magnet structure is essentially the same outlined by Sandro Tomassini

June 29: James and Chris reported at the RGH meeting:
 
Target magnet design has been completed and the procurement package is being prepared.
Target cryostat design is being refined to remove all interferences.

Goal: complete the target magent procurement package within FY26
             
              

Capital Equipment funds available 



RGH Beam Line
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Based on 

existing 0.7 cm raster

commercial  7.5T magnets 

ṉ   space 
ṉ   synchrotron radiation
ṉ   beam rastering

BPM2nd Raster Chicane1 Chicane2 Chicane3 Target

vBeam pipe + 1 cm lead in the proper locations suppress synchrotron radiation to a negligible level 
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RGH Beam Line
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Within RGH, Vitaly Baturin is completing a preliminary study about

RGH chicane:    Magnet posiioning to comply with 100G limits   

       B-gradient mutual-forces and forces to PMT shields



Fringe Fields
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Chicane fringe field on target position

Target fringe field on HTCC PMT position

Field on HTCC PMT position



RGH Beam Line
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Latifa Elouadrhiri has been appointed as RGH liaison for the RGH beam line 

June 3: kickoff meeting of RGH (target) with Hall-B,
     JLab accelerator, magnet and engineering groups

Now:  structuring a task force with clear responsibilities

Goal: complete the chiacane magnet design, integration studies, and procurement package
 by March 27 to start procurement/construction in FY27
             
              



Geant Simulation: DC Occupancy

RGH MC (NH3)

Assume to switch 
OFF DC in sector 4 and
move RICH in sector 3

x2 with 
CLAS12 gate 

18M. Contalbrigo

CLAS12 GEANT simulation framework

Present performance*

Typical DC occupancy
measured at CLAS12

RGC DATA  (NH3)

*No high-lumi
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RGH Background
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Krishna Neupane (U. South Carolina) and  Maggie Kerr (MIT) are refining/extending the background study



Target & Recoil Detector
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m-Rwell tracking

Scintillator + SiPM TOF

New recoil detector to cover the optimized target magnet acceptance.  R&D expected to be completed in 2027.
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RGH Simulations

21M. Contalbrigo JLab12 Italia, LNF  ς 8th  July  2026

uRwell implemented following the High-lumi model (Orsay)

TOF implemented following FTOF model (DUKE)

{ǇŜŎǎ ŘŜŦƛƴŜŘ ōȅ ǘǿƻ άǘƻȅέ ǊŜŎƻƴǎǘǊǳŎǘƛƻƴǎ 
implemented for the proposal (INFN, Orsay)

Now: working with software group 
 to implement an AI assisted tracking

100 mm

100 ps
RGH



Recoil Parameters
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Background rate concentrates on the bending plane and reaches 0.2 MHz/cm2
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Recoil Resources
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Costs are based on recent quotations or productions

*   Indicate optional costs for performance upgrade

     TOF detector is a good case for a MRI application

~ 10 keuro in 2025 for R&D

~ 30 keuro R&D + 320 keuro Costruction in 4  yr

Meeting with JLab12 Referees  ς 1st July  2025

Hall-B schedules RGH in 2029
with a 2.5 M$ investment

**

**

MRI on hold
CNRS focusing on ePIC



The G-Rwell Hybrid Technology
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High rate configuration



Recoil Tracking
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PCB read-out ‘ Rwell GEM cathode

3 mm gas gap 

mRwell as spin off of the high-lumi project (various prototypes from 10 x 10 cm2 up to 40 x 46 cm2 exist) / synergy with ePIC

GEM-mRwell to provide 2D information with 100 mm resolution

   ṉ   Wanted gain/efficiency is preserved below 600 V safe bias
 

   ṉ   < 10 ns time resolution can be achieved from signal shape fit

   ṉ   TPC-like readout to correct the impinging angle has been proven

Test-ōŜŀƳ ŀǘ /9wb ƛƴ hŎǘ Ωнп  ŀƴŘ ƴŜǿ ǘŜǎǘ-ōŜŀƳ ƛƴ Wǳƭȅ Ψнс
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RGH Tracker
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2026: INFN funded 2x uRwell demonstrators:  Region-1 tracker compatible with present GEM stretcher

   Design in the second half of the year, after test-beam conclusion



Recoil Tracking Readout
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Enough (> 10 k) spare channels exist from INFN GEM project for SBS in Hall-A    

Based on the well-known APV25 chip + SSP DAQ    (upgraded version of MPD/backplane under discussion) 

   ṉ   Able to cope with 500 kHz/cm2 and 60% occupancy
 

   ṉ   Same system used with the mRwell prototypes (adapter board is required)
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Tracker Readout
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