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Motivation of Nuclear SIDIS program

● Striking a quark with an electron 
can dislodge it

● Measuring outgoing hadrons can 
reveal information about the 
interaction between quarks and the 
nucleus and also about the nuclear 
structure (i.e. nuclear TMDs)
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Multi-differential measurement of charged-pions

3D measurements with few 
percent precision, yielding 
sensitivity to flavour and 
scale evolution
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Non-monotonic dependence on z, indications of “remnant” behaviour at low z

Transverse-momentum dependent results

6



(preliminary, expect paper out imminently)
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Multi-differential measurement of neutral pions

3D measurements, 
complementing charged pion 
results and yielding flavour 
sensitivity 
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Summary plot for neutral pions

Small or no dependence on 
photon energy and virtuality
observed.

Qualitatively different from 
HERMES, which motivates 
further studies with 11 GeV data
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Multiplicity ratio vs lambda energy

- Stark contrast between target and current fragmentation region, 
with huge enhancements in the target region.

- Large z dependence, qualitatively described by GiBUU model 12

“Target fragmentation region” “Current fragmentation region”



Transverse-momentum broadening

- Broadening much larger than model, and an order of 
magnitude larger than HERMES meson results.

- Indication of quark-diquark nucleon structure? 13
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Discovery of back-to-back pion suppression in eA scattering
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“Dipion 
quenching”



First measurement of dipion 
correlation function in eA

● Peak at Δφ=π (azimuthally 
back-to-back)

● Shorter and wider peak for 
nuclear, with larger values in 
tail compared to deuterium
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Dependence on transverse momentum of leading pion

● Strong kinematic dependence for correlations and nuclear effects 18



Widths of correlation functions (RMS)
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Perspective: some exciting new theory 
developments
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“First eA MC generator” “Nuclear gluon TMDs”

Tested with “recent CLAS experiments” 
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Example of impact of CLAS data: nuclear TMD studies with eA 
generator eHIJING https://arxiv.org/abs/2304.10779

Still early days for eA TMD 
and MC developments.

CLAS12 data essential
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https://arxiv.org/abs/2304.10779


“First nuclear TMD fit”  Phys. Rev. Lett. 129, 242001

“First extraction of transport parameter of nuclei” Phys. Rev. D 103, L031901
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Groundbreaking new theory developments, all of which 
make predictions for CLAS12. 

https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.129.242001
https://journals.aps.org/prd/references/10.1103/PhysRevD.103.L031901


Summary

- New results on charged pion, Neutral pion, 
dipion, and Lambda production with 5 GeV data 
(legacy papers)

- Complementary channels, yielding quark flavour 
sensitivity and stress test theory.

- Exciting new theory pertinent to these kinds of 
studies, with theory predictions for JLab 11 GeV 
coming up

- Exciting times ahead with 11 GeV and planned 
experiments RG-D and RG-E this and next year 
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