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Outline:

q Semi-inclusive DIS on A = 3

q Semi-inclusive DIS on Polarized 3He  

qCurrent work on rate estimation

qPlan for EIC kinematic



Deep inelastic scattering

qSensitive to the nucleon structure and modification
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EMC effect in Deep inelastic scattering

q Bound nucleons behave different from free nucleons
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Flavor Dependence of the EMC

qDifferent flavors cause different modifications

I. Cloet’s Calculation



6

Semi-Inclusive DIS: Flavor Tagging
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Experimental observations

P

N

qMinimize hadron attenuation effects

qMaximizing nuclear asymmetry 
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SIDIS: moving to  3He Polarization in CLAS12  

Prof. Richard Milner MIT
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Available Semi-inclusive DIS generators

1. CLASDIS (What I am using now)

2. e-3He SIDIS collide code from Elke Aschenauer

3. LightIonEIC code from Christian Weiss 

- Using the CLAS12 acceptance for rate estimation. Working now.
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Rate estimation for CLAS12 detector 

Measurement Rate 
(event/second)

Inclusive (e,e’) 257

SIDIS (e,e’𝜋!) 8

SIDIS (e,e’𝜋") 17 

SIDIS (e,e’𝐾!) 0.5

SIDIS (e,e’𝐾") 6

Unpolarized 3He 
Measurement Rate 

(event/second)
Inclusive (e,e’) 226 

SIDIS (e,e’𝜋!) 8

SIDIS (e,e’𝜋") 13

SIDIS (e,e’𝐾!) 0.4

SIDIS (e,e’𝐾") 4

Unpolarized 3H

Inclusive [e, e’]:  xb > 0.1 && Q2 > 2 && W2 > 4 

SIDIS [ e, e’Pi] : xb > 0.3 && Q2 > 2 && W2>4 && Z > 0.3
Luminosity: 3.5 e 34 /s
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Inclusive (e,e’) DIS rate for 3He
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SIDIS (e,e’𝜋!) rate for 3He 
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SIDIS (e,e’𝜋") Rate estimation for 3He 
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SIDIS (e,e’𝐾!) rate for 3He 
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SIDIS (e,e’𝐾") Rate estimation for 3He 
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EIC kinematic Coverage

Potential Physics:

q 𝑔%& Measurments 

q Nucleon spin decomposition

q Neutron spin structure

q Spin-dependent EMC

q Sea quark and gluon PDFs
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Plan for next steps: moving forward to EIC 

Ø Taking the SIDIS generator for fixed target

ØBoosted to the collide frame

ØApply  the “EIC acceptance function”  

ØCheck the kinematic coverage and rate estimation 
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Thank you !
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SIDIS: moving to  3He Polarization in CLAS12  

- Measurement 𝑔() 𝑥, 𝑄* ?

- Spin structure functions of deuteron and proton in 3He?

- Spin- dependent EMC effect ?


