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SIDIS Production
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 The hadronization dynamics are probed in the semi-           
inclusive deep inelastic scattering (SIDIS) described by 
this set of kinematic variables:
 𝜈𝜈: electron energy loss or initial energy of a struck quark
 𝑄𝑄2: four-momentum transferred squared
 𝑦𝑦 = ⁄𝜈𝜈 𝐸𝐸𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏: electron energy fraction transferred to a 

struck quark

 𝑊𝑊 = 𝑀𝑀𝑛𝑛
2 + 2𝜈𝜈𝑀𝑀𝑛𝑛 − 𝑄𝑄2: total mass of the hadronic final 

state, where Mn is the nucleon mass

 𝑧𝑧ℎ = ⁄𝐸𝐸ℎ 𝜈𝜈: struck quark’s initial energy fraction carried by 
the formed hadron

 𝑝𝑝𝑇𝑇: hadron transverse momentum measured with regard 
to the virtual photon direction

𝑒𝑒 + 𝑝𝑝 → 𝑒𝑒′ + ℎ + 𝑋𝑋

Baryon production



Kinematical Cuts

4

 SIDIS production cuts:

 Q2 > 1 GeV2:  to probe the intrinsic 
structure of nucleons

 W > 2 GeV: to avoid contamination from 
the resonance region

 y < 0.85:  to reduce radiative effects



Physics Observables

Multiplicity Ratio
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Transverse Momentum Broadening

 

∆𝒑𝒑𝑻𝑻𝟐𝟐 = 𝒑𝒑𝑻𝑻𝟐𝟐 𝑨𝑨 − 𝒑𝒑𝑻𝑻𝟐𝟐 𝑳𝑳𝑺𝑺𝟐𝟐
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 RA describes the attenuation of formed 
hadrons in the medium

 ∆pT2  describes the energy loss of the propagating 
struck quark, and the elastic and inelastic 
scattering of prehadrons and hadrons



Online Multiplicity Ratios
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Solid foils:
• C
• Al 
• Cu
• Sn
• Pb

RG-E dual-target setup

LD2



Comparison of Inbending 
and Outbending 
Configurations
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Lambda Production Channel
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• Our channel of interest is the Lambda 
SIDIS production off nuclei

• Lambda is identified through its decay 
daughter particles, proton and π-, 
detected in coincidence with the 
scattered electron

Work done in coordination with Veronique Ziegler



Summary and Outlook

• Hadronization studies are carried out in 
the SIDIS framework

• Online multiplicity ratio results are 
consistent with published CLAS6 results

• My analysis codes are under 
development to polish the Lambda signal 
and extract its preliminary results

• Ongoing effort to compile the RG-E 
golden runs 
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Thank You!

This work is supported in part by the U.S. DOE award #: DE-FG02-07ER41528

https://docs.google.com/spreadsheets/d/1NC6qhLoxCw7QpnM4oIzAvxZ5z51vtUIAlhFRXRr7b9g/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1NC6qhLoxCw7QpnM4oIzAvxZ5z51vtUIAlhFRXRr7b9g/edit?usp=sharing


Backup Slides
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Comparison of Inbending and Outbending Configurations
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RG-E Vertex Distributions for LD2+C
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