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Role of Software Working Group
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Workflow environment for EIC simulations  
• to use (tools, documentation, support) and 
• to grow with user input (direction, documentation, tools)

Involvement from EICUG

Support

Develop

e.g. benchmark processes, 
detector design, tracking algorithms, 

MC reweighting, SSA analysis



Point of entry
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Collaborative workspace for EIC simulations
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• narrative of the analysis 

Jupyter Notebooks
• writing analysis code

• visualization of results

JupyterLab
• web-based interactive analysis environment
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• narrative of the analysis 

Jupyter Notebooks
• writing analysis code

• visualization of results

Python

Root/C++



JupyterLab environment

• bridge to modern data science, e.g., 

• collaborative workspace to create and share Jupyter Notebooks

• web-based interactive analysis environment accessible, 
consistent, reproducible analyses

• fully extensible and modular build a collection of analyses and 
analysis tools

• narrative of the analysis 

Jupyter Notebooks
• writing analysis code

• visualization of results

Python

Root/C++
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• Nature 563, 145-146 (2018): “Why 
Jupyter is data scientists’ 
computational notebook of choice”

• more than three million Jupyter
Notebooks publicly available on 
GitHub



Modular design

Escaping complexity scaling trap
• provide interfaces to internal layers
• interaction between layers must be clear
Modularity each layer must be replaceable
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JANA, eic-smear, fun4all, ROOT, Geant4

eJANA, plugins, C++

analysis scripts, python

JupyterLab web interfacesimple

moderate

complex

expert



EIC Software
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Monte Carlo Event Generators
Tutorials in preparation

Fast simulations
Tutorials ✓

Reconstruction of physics processes
Tutorials in preparation 

Simulation of physics processes

Full simulations
Tutorials ✓

Physics analysis

Simulation of detector responses



Support
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DevelopersUsers

experience

software-support@eicug.org Mailing list (anyone can contact)
Google forum (for archive of support requests and start of knowledge base)

http://eicug.slack.com/ EICUG Slack workspace with software-support channel

support team being built up
weekly shifts



Requests from EICUG Software Working Group
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Workflow environment for EIC simulations  
• to use (tools, documentation, support) and 
• to grow with user input (direction, documentation, tools)

Semi-Inclusive Reactions 
Subgroup

Support

Develop

Engage with us 
• Make your MC samples available
• Integrate your software into our 

workflow environment
• Send us requests



Update from Center for Nuclear Femtography
Next-generation Visual Analysis Workspace for Multi-
Dimensional Nuclear Femtography Data
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Next-Generation Visual Analysis Workspace for SIDIS
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Project by Virginia Tech and Jefferson Lab Explore new 
visualization methods for Nuclear Physics

First approach Can we use Semantic Interactions to 
explore SIDIS regions? 

Next-generation Visual Analysis Workspace for
Multidimensional Nuclear Femtography Data

Polys

Rajamohan

Diefenthaler

Romanov

Dashan

Whang

Project Goals:

• Using Semantic Interaction to understand particle kinematics

Approach:

• Map particle kinematics into Paraview, VR, Web3D
• Demonstrate w HERMES data, extend to 12 GeV data

• Export X3D, Cinema visualization

• Instance GLEE for project data sets and user upload

Sample thumbnails of K+
Nicholas Polys, Srijith Rajamohan, JooYoung Whang



Exploring SIDIS regions
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Theory overview

2 / 25

incoming lepton lµ

target P µ

outgoing lepton lÕµ

identified hadron pµ

h

X

identified hadron pµ

h

incoming lepton lµ

incoming proton P µ

outgoing lepton lÕµ

exchanged photon

q = l ≠ lÕ

p‹
h

Lab frame

Breit frame

p
‹
h

yh

Current fragmentation
TMD factorization

Current fragmentation
Collinear factorization

Soft region
????

Target region
Fracture functions

Key question : How is p‹
h generated at

short distances?
Di�erent regions are sensitive to distinct
physical mechanisms

13

J
H
E
P
1
0
(
2
0
1
9
)
1
2
2

Published for SISSA by Springer

Received: May 10, 2019

Revised: September 3, 2019

Accepted: September 14, 2019

Published: October 9, 2019

Mapping the kinematical regimes of semi-inclusive

deep inelastic scattering
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Abstract: We construct a language for identifying kinematical regions of transversely

differential semi-inclusive deep inelastic scattering (SIDIS) cross sections with particular

underlying partonic pictures, especially in the regions of moderate to low Q where sensitiv-

ity to kinematical effects becomes non-trivial. These partonic pictures map to power law

expansions whose leading contributions ultimately lead to well-known QCD factorization

theorems. In order to establish the consistency of a particular observable in SIDIS process

with an estimate of the appropriate underlying partonic picture, we introduce new quan-

titative criteria expressed in terms of various ratios of partonic and hadronic momentum

degrees of freedom. We propose how to use these criteria in phenomenology and provide a

web tool which allows visualization of these ratios for any chosen kinematic configuration.

Keywords: Deep Inelastic Scattering (Phenomenology), QCD Phenomenology

ArXiv ePrint: 1904.12882
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Article funded by SCOAP3.
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Toy example: Particle zoo
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Figure 1: Screenshot of the original GLEE showing a geophysics simulation
ensemble’s analysis. Top left is the Object-level work space, which has no axes
or scale (a); Upper right is the Parametric-level view with a slider to weight for
each attribute (b); at bottom are the statistical view components (c).

Figure 2: Particle Zoo initial projection
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Projected by spin

Projected by year of discovery



Create thumbnails from SIDIS events
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Kinematic studies based on semantic interactions
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Of interest 
for  YR 

studies?


