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Interest and participation in Physics/Simulations/Software developments

Institute and contact person Interest/Contribution
Central University of Karnataka - Deepak | Software development, simulations, DAQ
Samuel
IIT Delhi - Tobias Toll Physics Simulation — Exclusive PWG
I[ISER Tirupati — Chitrasen Jena Physics Simulation, Jets, Heavy Flavor, EW & BSM Working Group
DAYV College - Monika Bansal Data-MC validation in the EIC Software Working Group
Akal University - Ramandeep Kumar Data-MC validation in the EIC Software Working Group
Goa University - Prabhakar Palni MC-data validation group, HepMC3, eAST, Inclusive Working Group
Panjab University - Lokesh Kumar Simulations - energy resolution of calorimeters
IIT Madras - Prabhat R. Pujahari MC data validation and comparison, eic-smear, eAST
IIT Indore - Ankhi Roy Calorimeter related work with Fun4All group, Particle Identification
using Machine Learning
IIT Bombay — Asmita Physics :MC Simulation, Jets, Heavy Flavor, EW & BSM Working
Mukherjee/Sadhana Dash Group
MNIT Jaipur - Kavita Lalwani MC data comparison, EIC-smearing
RMRCK - Amal Sarkar Jets, Heavy Flavor, EW & BSM Working Group
IIT Patna - Neha Shah Physics Simulations
IISER Berhampur — Md. Nasim Physics simulations, Jets, Heavy Flavor, EW & BSM Working Group
TIFR Mumbai — Nilmani Mathur Jets, Heavy Flavor, EW & BSM Working Group
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Glimpses of some selected contributions

EICUG Si 2021 Meetii i i . . .
ummer e Status of Fun4All Simulation mIT Jaipur Group: Study the smearing effect for Exclusive Physics at EIC

Transverse Energy-Energy Correlation

Simran Kaur, Panjab University | Sagar Joshi, IIT Indore | Siddhant Rathi, IT Indore

In collaboration with Christopher Pinkenburg and Kolja Kauder

i Bakshi (Master student)
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Simplest case for calorimeters:
- With photon digitization turned off
- Manual Clustering on towers

Particles: e, 1

Energy cut (>100 MeV) on total energy

- Recalibration of energy

Manual Clustering of Towers.

CEMC, & FEMC, T

Electron

CEMC Energy Resolution

EEMC Energy Resolution
exclusi

Dr. Kavita Lalwani (Faculty)

Input MG event file is generated using
Pythia8 giving input parameters -t
corresponding to exclusive reaction i.e #P) i P
Jiy photo-production

Input event file s store
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‘smearing process.

Fast stimulations is performed effectively
by using eic-smear software and
eic-smear detector scripts.
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‘Smeared particles.
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sure (ongoing work).
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Smearing effect on Q% and W Distributions for proton,
electron beam collision with energies 275, 18 GeV'
respectively.
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> Mean Dispersion and and jet
broadening as function of
final state energy for total
current hemisphere.

> For dispersion the
agreement is better at higher
energy and multiplicity
ranges.

(IIT Madras)

We compare the HERWIG7 and SHERPA2 event generators
by plotting the Energy-Energy Correlation with different
process selections.

* Powheg, MCNLO, MCLO dipole shower comparison in
Herwig.

* Matrix-Element Parton Showers in Sherpa.

« In the high-x regions, the MC data matches quite well with
the experimental data.

« In the low x regime QCD effects owing to high parton
densities are expected. Hence, the transverse energy
correlation plots, do not fit the data exactly.

Project eAST (IITB, lITM, Goa University)
+ Present task: develop a HepMC3 interface which can read event record & pass the information to Geant4

+ Vashishtha Kochar, Aryan Borker, Pranjal Verma, Chinmay Seth, Suvarna Patil, and other colleagues
incorporated the HepMC3 package in Project eAST by getting familiar with HepMC3 and Geant4 tutorials

They are working on testing and debugging the HepMC3 interface to read the event record by
understanding the existing HepMC2 interface with Geant4

Thanks to Makoto Asai for introductory lecture with some excellent hands-on exercises to get familiar
with Geant4. This would help in development of eAST (following pictures are from some basic examples)

i i

@ Fraction of the proton momentum carried by Pomeron (xp) & Inelasticity
@ Transverse energy of the leading jet and invariant mass of remanants
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Goa University

EIC-Smear: IIT Patna R e Scaled charged particle spectra
Dr. Neha Shah (Faculty)
(IIT Madras)
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Hits in a 3x3 calorimeter are
simulated using g4e. ADC
values(in MeV) of hits are
recorded for each cell. These
dc values correspond to the
energy deposited in the cell

Overview of e-pi separation task

Training & Test Data

© 100,000 Events(10,000 events for each
and class of particles) were generated using gde.
20% of the events were used to make the test set,
80% used s the training set.
ONE Feature containing 3x3 ade responses was
extracted and recorded (in GV as shown in
figure) from each event.
Data augmentation was performed on this data
set
©  Log Transformation
o Normalization of data
Neural network was trained separately; first on
original data and then augmented data.
Categorical Cross Entropy loss was minimized
in the training
Model’s predictions were tested with test data

Log Transformed Data

By Vineet Tripathi & Hasan Mustafa, IIT Indore

Under Dr. Dmitry Romanov and Dr. Ankhi Roy Network

Summary

https:/ /www.jlab.org/people/Prabhakar_Palni_EIC_User

EIC User Highlights

https:/ /www.bnl.gov/newsroom/news.php?a=218915
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Interest and participation in hardware developments

(a) Silicon Tracking and Vertex System (Jammu University and NISER) — Anju Bhasin
(i) In kind labour contributions for detector R&D, testing, quality assurance, commissioning and

operations.

(i) Detector slow control system related developments
(iii) Provide access to other EIC groups to existing facilities in our laboratory for detector related

work.

(b) Particle Identification Detector (BHU, NISER, and IOP) - Bhartendu Singh

(i) In kind labour contributions for detector R&D, detector simulations, testing, quality
assurance, commissioning and operations.
(ii) Provide access to other EIC groups to existing facilities in our laboratory for detector related

work.

Institute

Interest

Central Univ. Tamil Nadu

- Nirbhay Behera

Silicon Vertexer and Tracker — Characterization and prototype test

IITM — Prabhat R. Pujahari

Silicon Vertexer and Tracker

University of Goa -
Prabhakar Palni

Track finding and fitting, MPGD Tracker/PID

Panjab University —
Lokesh Kumar

MPGD Tracker/PID

IIT Bombay — Sadhana
Dash

Silicon Vertexer and Tracker

Central University
Karnataka — Deepak
Samuel

DAQ

MNIT Jaipur - Kavita
Lalwani

PID and Tracker

Discussions on
specific contribution

ongoin

Drift Wire Frame

THGEM 1
THGEM 2

{ wromesas |

R/O + HV CARD

RMRCK - Amal Sarkar

PID and Tracker
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EIC-India

We meet bi-weekly on Thursday’s at 4:30 PM IST

Our mailing list: eic_india@googlegroups.com

Webpage: https://www.niser.ac.in/respro/EIC-India/

We are in the process of writing a proposal for funding to
Indian funding agency

Thanks.
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