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Dr. Roohi Zafar

Associate Professor
i Department of Physics, NEDUET, Karachi

Email: roohizj@neduet.edu.pk

» RESEARCH PROFILE

Physicist and researcher with expertise in Spectroscopy, Atomic Physics, Quantum Technologies, Optical Systems, and
Computational Physics. Experienced in university teaching, research, and postgraduate supervision. Current research

focuses on Quantum Optics, Quantum Communication and Quantum Random Number Generation.

» ACADEMIC QUALIFICATIONS

Degree Subject Institution/Awarding | Grade/ G.P Year
body
Ph.D. Spectroscopy University of 3.94 2021
Karachi
MS Spectroscopy University of 3.9 2011
Karachi
M.Sc. Physics University of 1%t class 1% position | 2004
Karachi
B.Sc(H) Physics (H), University of 1% class 3" position | 2003
Mathematics and Karachi
statistics
H.S.C Pre-engineering Sir Syed Govt. Girls | 1% division 2000
college
S.S.C Science Dehli Govt. School 1% Divsion 1998

» Ph.D. SYNOPSIS TITLE:

“Theoretical Investigation of Fine Structure of Praseodymium-I”

» MS. THESIS:

“Investigation of the hyperfine structure of Praseodymium-I in far infrared region”

» JOB EXPERIENCE

Mo

» Research Interests

Atomic Physics
Spectroscopy
Quantum Communication

e Quantum Key Distribution
e Quantum Information Science
e Quantum Random Number Generation
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15T Nov 2006 — 13" March 2018: As a Lecturer in the Department of Physics, NEDUET.
13™ March 2018 — 5" October 202: As an Assistant Professor, NEDUET.

6™ October 2025 — date: Associate Professor, Department of Physics NEDUET
2017 — to date: As a part-time teacher, Master of Science (MS) in Physics evening program, NEDUET.




Quantum Optics

Engineering and Technology

Research Projects with Centre for Quantum Technologies, NED University of
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1. Exploring Quantum Randomness Through Vacuum Fluctuations
2. A Comparative Study of Quantum Random Number Generators
3. Analysis of Free-Space Optical Communication Using Principles of Quantum Mechanics
4. Investigation of a Quantum Random Number Generator (optical QRNG).
» PUBLICATIONS:
| Publication [Year| Journal/Conference | Quartile |
Characterizing Environmental Thermal
Fluctuations for Use in True Random Number 2026/ [Recent Contributions to Physics (|Q4
Generators
Zafar, R., Kamran, M., Malik, T., et al.
Randomness from Radiation: Evaluation and 2025 The European Physical Journal 01
Analysis of Radiation-Based Random Number Plus
Generators
Karera, K., Khan, A., Tariq, H., et al. Construction 2024/|EEE ICONICS Conference
of a Quantum Random Number Generator
Angabeen, T., Asghar, F. A., Zafar, R., et al. Free
Space Optical Communication Using Principles of ||2024|[IEEE ICONICS Conference
Quantum Mechanics
. . Beni-Suef University Journal of
Shaheen, K., Zafar, R., Javaid, S., & Rajput, A. A. (2024 Basic and Applied Sciences Q2

lUddin, Z., Kaleem, M., Javaid, S., & Zafar, R.

[2024||East European Journal of Physics|/Q3 |

IMateen, M. R., Zafar, R., Rajput, A. A., et al,

[2023]|East European Journal of Physics|/Q3 |

Shafi, M., et al. New Numerical Approach to Proceedings of the Pakistan Not
Calculate Microstates of Equivalent and Non- 2023 Academ %f Sciences A Quartile
Equivalent Electrons y Indexed
ISiddique, R., Zafar, R., et al. [2023]|East European Journal of Physics|/Q3 |
A Survey on Radiation Protection Awareness at .
Various Hospitals in Karachi 2022} Heliyon Q1
. . - . _ Mehran University Research
Spectros_coplc Properties of Lithium Like Ions_,. 2021|Journal of Engineering & Q3
Prospective Elements for Quantum Computation Technology
International Journal of gﬁtrentl
Python Program to Generate Spherical Harmonics |2021||Advanced Trends in Computer Quartiley
Science and Engineering Indexed
Wave Functions for Ground State 436s2 2020 Journal of Physics o
Configuration of Praseodymium... Communications
Theoretical Analysis of 4f25d2 Configuration of 2019 Journal of Physics Q2
Singly lonized Praseodymium Communications
Investigation of Pr-1 Lines by a Simulation of 2012 Journal of Physics B: Atomic, Q2
Their Hyperfine Patterns Molecular and Optical Physics
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[#]| Publication |Year| Journal/Conference | Quartile |
Composition Related Time Dependent Dielectric Karachi University Journal of Not .
16 o ) 2005||. . Quiartile
Response of Lithium lon Conducting Glasses Science
Indexed
» MANUSCRIPTS UNDER REVIEW AND REVISION
] Manuscript | Journal | Status ||Quartile]
UPB Scientific Bulletin,
1 Multi-City Entropy Analysis and Randomness Series C: Electrical Under 04
Extraction from Atmospheric Stochastic Processes |[Engineering and Computer |[Review
| Science
Comparing Optical and Nuclear Quantum Entropy UPB SC|.ent|f|c_BuIIet|n, Under
2 . : < Series A: Applied \ Q4
Sources: An Experimental Investigation . . Review
| Mathematics and Physics
Algebraic Symmetry and Stochastic Independence: International Journal of
A Comparative Study of Deterministic, Seeded, . Under
3 . . Advanced Computer Science . Q3
and Matrix-Based Randomness Extractions on - Review
and Applications (IJACSA)
| ||Quantum Datasets
4 Spectroscopic Characteristics of the Transitions in Helivon Under o1
|INa IX, K XVII, and Ca XVIII y Review
Dipole and Effective Quadrupole Polarizability of Under
5||H-Like Group A Elements Using a Semi-Empirical ||Physica Scripta Revi Q2
eview
_ |Method
Performance Analysis of Relativistic Quantum Key Quantum Information
6||Distribution for Deep-Space Optical P . With Editor ||Q1
o rocessing
" |/Communication
Design and Multi-Suite Statistical Validation of a Major
7||COTS-Based Quantum Random Number Engineering Letters Revision Q3
|| Generator Submitted

» Research Supervision

Supervised and co-supervised undergraduate and postgraduate research projects in Quantum Technologies,
Atomic Physics, Spectroscopy, Computational Physics and Medical Physics. Research activities encompass
quantum communication, quantum random number generation, atomic structure calculations, radiation

physics, computational modeling, and optical systems.

Quantum Technologies and Quantum Information Science

Ao

Quantum Foundations and Theoretical Physics
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Exploring Quantum Randomness Through Vacuum Fluctuations
A Comparative Study of Quantum Random Number Generators
Analysis of Free-Space Optical Communication Using Principles of Quantum Mechanics
Investigation of a Quantum Random Number Generator




5. Probing Gravitational Interaction Between Small Masses Using Cavity Optomechanics in

6. Exploring Decoherence in an Infinite Potential Well with Theoretical Analysis of Quadratic Energy
Spectra

7. Cosmological Inflation from Polymer Quantization

8. Study of Primordial Black Holes as Dark Matter

Atomic Physics and Spectroscopy

9. Determination of Term Energy of Ca | Using Semi-Classical Formula
10. Theoretical Investigation of Fine Structure of Tantalum (Ta l)

11. Asymptotic Behavior of Rydberg Atoms

12. Theoretical Investigation of Rydberg Energy Levels of Sodium Atom
13. Ab Initio Calculations of lonization Energy of Boron lons

14. Ab Initio Calculations of lonization Energy of Beryllium lons

Computational Physics and Scientific Computing

15. Enumeration of Density of States in a Cavity and its Application Using a Graphical User Interface
(GUI)

16. Simulations of Breast Cancer Analysis Using Electromagnetic Numerical Computational Methods
with Boundary Conditions

Medical Physics and Radiation Protection

17. Study of Radiation Protection Aspects (Occupational, Medical, and Public) in Radiology Facilities
(in collaboration with PNRA)

18. Dose Rate Mapping During Angiography Procedures and Estimation of Occupational Exposure (in
collaboration with PNRA)

19. Monitoring Radiation Doses from Patients Undergoing PET/CT Scans (in collaboration with PNRA)

20. Radiation Exposure Assessment and Mitigation Strategies During Fluorodeoxyglucose (FDG)
Production in Medical Cyclotron Facilities (in collaboration with JPMC)

21. Implementation of Machine Learning in Medical LINAC Quality Assurance and Treatment Planning
(in collaboration with JPMC)

» Awards, Honors and Recognition

Shield of Appreciation, Career Counselling Session, Generation's School, Karachi (2026)

Judge Award, Project Display, Millennium Science Expo, Millennium Roots Schools (2026)

Shield of Appreciation, Judge, Project Display 2025, Al Kawthar University, Karachi (2025)

Shield of Appreciation, Judge, TECH FEST 2025, NED University of Engineering and Technology,
Karachi (2025)

Recognized as NED Approved PhD Supervisor in Physical Sciences for a three-year term (2024)
Best Teacher Award, CPE Annual Day, (2024)

Judge Award, RESEARCHATHON 2024, Aga Khan Higher Secondary School, Karachi (2024)
Sultana N. Nahar Prize for Distinction in Physics Teaching (2023)

Letter of Appreciation for Outstanding Performance in Atomic Astrophysics and Spectroscopy with
Computational Workshops on the SUPERSTRUCTURE and R-Matrix Codes, jointly organized by
Indo-US APJ Abdul Kalam STEM Education & Research Center, Aligarh Muslim University, and The
Ohio State University (2021)

10. Conference Finance Head Recognition Award, 1st International Conference on Applied Physics and
Engineering, NED University of Engineering and Technology (2021)

Ao
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Philips Gold Medal for Academic Distinction in M.Sc. Physics, University of Karachi (2004)

Professional Service

Editorial and Review Activities

1.
2.
3.

Reviewer, Sigma Journal
Reviewer, Proceedings of the Pakistan Academy of Sciences
Reviewer, The Physics Teacher

Academic Leadership and Administration

1.

© oo N kLD

Board of Studies (BoS) Member, Department of Physics, NED University of Engineering and
Technology (2024—Present)

Member, PhD Self-Assessment Report (SAR) Committee (2024—Present)

Convener, Curriculum Revision Committee (2022—-2023)

Member, PhD Admission Committee (2025)

Member, MS Admission Committee (2023-2025)

Member, Postgraduate Thesis Proposal Evaluation Committee

Class Advisor (2016-2026)

Area Coordinator (2025 to June 2026)

Member of Industrial Advisory Board (June 2026 to date)

Scientific Event Organization and Outreach

APwbdE

o u

>

1.

Organizer, Dawlance Sustainability Hackathon, NED University (2025)

Organizer, 1st Particle Physics Workshop and Virtual Tour of CERN (2024)

Organizer and Speaker, Introduction to Al in Physics Workshop, NED University (2024)
Organizer and Speaker, Quantum State Classification with Machine Learning Workshop, NED
University (2024)

Organizer, Hands-on Julia HEP Workshop (2024)

Organizer and Finance Head, 1st International Conference on Applied Physics and Engineering
(ICAPE 2021)

Judge, Millennium Science Expo, Millennium Roots Schools (2026)

Judge, TECH FEST 2025, NED University of Engineering and Technology

Judge, Project Display 2025, Al Kawthar University, Karachi

. Judge, RESEARCHATHON 2024, Aga Khan Higher Secondary School, Karachi
. Career Counselling Speaker, Generation’s School, Karachi (2026)

Conference Presentations

Presented research at the 4th International Conference on Innovation in Computer Science
(ICONICS 2024), NED University of Engineering and Technology, Pakistan.

Presented and organized the 1st International Conference on Applied Physics and Engineering
(ICAPE 2021), NED University of Engineering and Technology, Pakistan.

Presented a paper at the National Conference “Physics and the World of Today”, University of
Karachi (2011).

Presented a paper at the National Conference “Physics and the World of Today”, University of
Karachi (2009).

Professional Training and Workshops

Quantum Technologies Workshop, NED University of Engineering and Technology (2024)
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2. Effective PhD Supervision Workshop, NED University of Engineering and Technology (2024)

3. Faculty Training for Undergraduate STEM Education, UK—Pakistan Science and Innovation
Partnership (2024)

4. Atomic Astrophysics and Spectroscopy with Computational Workshops on the

SUPERSTRUCTURE and R-Matrix Codes, Aligarh Muslim University and The Ohio State

University (2021)

International Day of Medical Physics (2021)

LaTeX Workshop, NED University of Engineering and Technology

ITE Workshop, NED University of Engineering and Technology (2011)

Research Methodology Training, NED University of Engineering and Technology (2009)

Presentation and Communication Skills Training, NED University of Engineering and Technology

(2006)

10. Role of Teacher as Examiner and Invigilator Training, NED University of Engineering and
Technology (2006)

11. International School on Surface, Thin Films, Nanostructures and Applications, COMSATS, Lahore
(2006)

12. International Nathiagali Summer College on Physics and Contemporary Needs (2006)
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» NATIONAL ASSOCIATION

Invited as an observer in Technical committee meetings in Weights & Measures Division at Pakistan
Standards & Quality Control Authority.

» RESEARCH VISION
My research aims to bridge Atomic Physics, Optical Systems, and Quantum Information Science by
developing novel approaches for quantum communication, quantum randomness generation, and quantum-

enhanced technologies. | am particularly interested in translating fundamental quantum phenomena into
practical optical and information-processing applications.
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