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Education & Research Experience

Feb 2024 Visiting Research Fellow
to Raman Research Institute, Bangalore, India

July 2024 Supervisor: Prof. Tarun Souradeep, RRI Bangalore

Jan 2018 PhD in Astrophysics
to Indian Institute of Astrophysics (IIA), Bangalore, India

Jan 2024 Supervisor: Prof. Pravabati Chingangbam, IIA Bangalore
Thesis Title: Investigations of Statistical Properties of Galactic Foreground Components and the CMB

June 2015 Master of Science in Physics
to Cochin University of Science and Technology (CUSAT), Cochin, India

June 2017 Supervisors: Prof. M Sabir (Retd. CUSAT, deceased) & Prof. Patrick Das Gupta (Delhi University)
Thesis Title: Creation of SuperMassive Kerr Blackholes from the Gravitational Collapse of BECs of
Ultra-light Scalars
SGPA:8.7/10

Research Interests

Cosmic Microwave Background (CMB) and Early Universe Physics — CMB Data Analysis & Component
Separation — Statistics of Galactic Foregrounds — Galactic Magnetic Field — Mathematics of Random Fields

and Geometric & Topological Tools to Characterize Them

Publications

Published

1. P. Chingangbam and F. Rahman, Minkowski Functionals for composite smooth random fields, accepted for
publication in Physical Review D [arXiv:2311.12571 [astro-ph.CO]]

2. A. L. Chanu, P. Chingangbam, F. Rahman, R. K. B. Singh and P. Kharb, Analysis of the structural complexity
of Crab nebula observed at radio and infrared frequencies using a multifractal approach, J. Phys. Complex.
2024 5 015005 [arXiv:2206.04717 [astro-ph.GA]]

3. F. Rahman, P. Chingangbam and T. Ghosh, Statistical properties of Galactic synchrotron temperature and
polarization maps – a multi-frequency comparison, JCAP 01(2024) 036 [arXiv:2212.06076 [astro-ph.CO]]

4. J. R. Eskilt, K. Lee, D. J. Watts et al. (including F. Rahman) Cosmoglobe: Towards end-to-end CMB cos-
mological parameter estimation without likelihood approximations, A&A 678, A169 (2023) [arXiv:2306.15511
[astro-ph.CO]]

5. J. R. Eskilt, D. J. Watts, R. Aurlien, A. Basyrov et al. (including F. Rahman) Cosmoglobe DR1 results. II.
Constraints on isotropic cosmic birefringence from reprocessed WMAP and Planck LFI data, A&A 679, A144
(2023) [arXiv:2305.02268 [astro-ph.CO]]

6. D. J. Watts, A. Basyrov, J. R. Eskilt, M. Galloway, L. T. Hergt, D. Herman, H. T. Ihle, S. Paradiso, F. Rahman
et al. Cosmoglobe DR1 results. I. Improved Wilkinson Microwave Anisotropy Probe maps through Bayesian
end-to-end analysis, A&A 679, A143 (2023) [arXiv:2303.08095 [astro-ph.CO]]

7. M. Brilenkov, K. S. F. Fornazier, L. T. Hergt, G. A. Hoerning, A. Marins, T. Murokoshi, F. Rahman et al.
BeyondPlanck IV. On end-to-end simulations in CMB analysis – Bayesian versus frequentist statistics, A&A, 675,
(2023) A4 [arXiv:2209.04437 [astro-ph.CO]]
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8. F. Rahman, P. Chingangbam and T. Ghosh, The nature of non-Gaussianity and statistical isotropy of the 408
MHz Haslam synchrotron map, JCAP 07 (2021) 026 [arXiv:2104.00419v2 [astro-ph.CO]].

9. F. Rahman and P.D. Gupta, Creation of Supermassive Kerr Black Holes from the Gravitational Collapse of
the Rotating BECs of Ultra-light Scalars, Ecology of the New; Matter, Mind and Body Vol 1, Anthology of
Research Papers, ISBN: 978-93-528188-8-4 [Conference Proceeding]

10. P.D. Gupta and Fazlu Rahman, Aspects of Black Hole Physics and Formation of Super-massive Black Holes from
Ultra-light Dark Bosons, The Physical Universe, eds. S. M. Wagh, S. D. Maharaj & G. Chon (2018, Published
by Central India Research Institute, Nagpur, India) [arXiv:1801.02559v3 [gr-qc]] [Conference Proceeding]

In preparation

1. F. Rahman, P. Chingangbam, T. Ghosh and C. Park, Morphological characterization of galactic foreground
components

2. L. T. Hergt, D. Herman, S. K. Nerval, J. Haider, F. Rahman, et al., Cosmoglobe: Synchrotron spectral index
constraints from archival radio continuum data

3. D. J. Watts, A. Basyrov, H. T. Ihle, F. Rahman et al., Cosmoglobe DR1 results. III Preliminary implications
for large-scale CMB polarization with improved WMAP sky maps

4. P. Chingangbam, F. Rahman, K. P. Yogendran, S. Appleby, Statistical isotropy using 3D Minkowski tensors

5. P. Chingangbam, K. P. Yogendran, S. Appleby, F. Rahman and C. Park, Total absolute curvature for random
fields in two dimensions

Scholarships and Awards

December 2019 Best Poster Award in the XIII Tonale Winter School on Cosmology, 2019

December 2017 Provisional Offer to the Research Student under INSPIRE Fellowship
DST/INSPIRE/03/2017/001546

May 2016 Summer Research Fellowship by Indian Academy of Sciences
Worked under Prof. Patrick Das Gupta, University of Delhi, on the project Creation of
Supermassive Kerr Black holes from Ultralight Scalars

June 2016 CSIR NET (Lectureship), Govt. of India

June. 2012 INSPIRE Scholarship by DST, Govt. of India for a tenure of five years of Bsc-Msc Course

Presentations

Contributed Talks

• Invited Talk onMorphological Characterization of Galactic Foreground Emissions at Astrophysical Relativity
Seminar, ICTS Bangalore, June 2024

• Invited Talk on Morphological Characterization of Galactic Foreground Emissions at SKA-India CD/EoR Bi-
Weekly Discussion Meeting (Online), April 2024

• Contributed Talk on Morphological Statistics of Galactic Synchrotron Emission, Galactic Science and CMB
Foregrounds Conference, Tenerife, Spain, December 2022 (Hybrid).

• Talk on Morphological Statistics of Galactic Synchrotron Emission, CMB Group Meeting, Institute of Theo-
retical Astrophysics (ITA), University of Oslo, October 2022.

• Contributed Talk on Multi-Frequency Statistics of Galactic Synchrotron Emission, Cosmoglobe Workshop
2022, University of Oslo, May 2022 (Online)

• Contributed Talk on Multi-Frequency Statistics of Galactic Synchrotron Emission, ASI 2022, IIT Roorkee,
March 2022

• Talk on Statistical Features of Galactic Synchrotron Emission, EoR India Telecon, July 2021 (Online)



• Contributed Talk on The Nature of Non-Gaussianity and Statistical Isotropy of the 408 MHz Haslam Syn-
chrotron Map, IIA In-house Scientific Meeting, IIA Bangalore, June 2021 (Online)

• Talk on The Nature of Non-Gaussianity and Statistical Isotropy of the 408 MHz Haslam Synchrotron Map,
KDESci Group Meeting, Korea Institute of Advanced Study (KIAS), Seoul, South Korea, April 2021 (Online)

• Contributed Talk on The Nature of Non-Gaussianity and Statistical Isotropy of the 408 MHz Haslam Syn-
chrotron Map, April 2021, Workshop & School on 21-cm Cosmology & Reionization (Online)

• Contributed Talk on Gaussianity and Statistical Isotropy of Galactic Synchrotron at 408 MHz, Young As-
tronomers Meet 2019, Kodaikanal Solar Observatory, Kodaikanal, Tamil Nadu, India, Sept 2019

• Contributed Talk on Gaussianity and Statistical Isotropy of Galactic Synchrotron at 408 MHz, July 2019,
Workshop on Geometrical and Topological Methods for Cosmological Data Analysis, NISER Bhubaneswar,
India, July 2019

Posters

• Poster Presentation onMulti-frequency Statistics of Galactic Synchrotron Emission, Frontiers in Cosmology
Conference, Raman Research Institute, Bangalore, India, Feb 2023

• Poster Presentation on Gaussianity and Statistical Isotropy of Galactic Synchrotron at 408 MHz, Dec 2019,
B-mode from Space, Max-Planck-Institut für Astrophysik, Munich, Germany, Dec 2019

• Poster Presentation on Gaussianity and Statistical Isotropy of Galactic Synchrotron at 408 MHz, XIII Tonale
Winter School on Cosmology, Passo del Tonale, Italy, Dec 2019

• Poster Presentation on Gaussianity and Statistical Isotropy for Galactic Foregrounds Using Planck, Asia Pa-
cific Winter School and Workshop on Gravitation and Cosmology, YITP, Kyoto University, Japan, Feb
2019

Scientific Experience

Teaching

May 2024 Lecture series on Minkowski Functionals & Tensors, RRI Bangalore
December 2023 Trainer, Hands-on Session for the Lectures on Statistical Techniques, Advanced 21-cm Cosmol-

ogy School, NISER Bhubaneswar
August 2022 Teaching Assistant, AST9240 GCSN course, Institute of Theoretical Astrophysics, University of

Oslo.

June 2021 Trainer, Hands-on Session for Cosmology, IIA Summer School (Online)
June 2021 Teaching Assistant, Numerical and Statistical Techniques Course, IIA Bangalore
July 2019 Trainer, Tutorial Session, Workshop on Geometrical and Topological Methods for Cosmological

Data Analysis, NISER Bhubaneswar

Mentoring

• Mentored Nidharssan S, IISER Trivandrum, for his MSc thesis (July 2023 - April 2024).

• Mentored Aniket Nath, NISER Bhubaneswar, for the summer internship on the project titled Constraining
Galactic Magnetic Field Models using Synchrotron Observations (Summer 2023).

• Mentored Masroor Bashir, IIA Bangalore, for his IIA-PhD coursework project (Summer 2023).

• Mentored Jithu Jose, Department of Physics, Cochin University of Science and Technology, for the project
Application of Euclidean Distance Transform to Gaussian Random Fields in Cosmology, as a part of the Sum-
mer Research Fellowship by Indian Academy of Sciences (June 2020 to February 2021).

• Mentored Yogitha S.N., Department of Physics, Central University of Karnataka, on the topic ’Cosmolog-
ical Parameter Estimation using Supernova Datasets’ for her Summer Research Fellowship by the Indian
Academy of Sciences (June to August 2019).

International Collaborations & Visits

I am part of Cosmoglobe and CMB-Bharat CMB collaborations.



November - December 2022 Visiting Fellow, School of Physics, Korea Institute for Advanced Study,
Seoul, Korea

August - October 2022 Visiting Fellow, Institute of Theoretical Astrphysics (ITA), University of
Oslo, Norway.

Schools and Workshops Attended

1. AST9240 GCSN Component Separation Course 2021, October 2021, Institute of Theoretical Astrophysics
(ITA), University of Oslo, Norway

2. B-mode from Space, Dec 2019, Max-Planck-Institut für Astrophysik, Munich, Germany

3. XIII Tonale Winter School on Cosmology, Dec 2019, Passo del Tonale, Italy

4. SERB Preparatory School on Theoretical Higher Energy Physics, Oct 2019, Tezpur University, Assam, India

5. YITP Asia Pacific Winter School and Workshop on Gravitation and Cosmology, Feb 2019, Kyoto University,
Japan

6. Cosmology – The Next Decade, Jan 2019, ICTS Bangalore, India

Technical Skills
Python, Fortran, Mathematica, LATEX, bash/shell, git, Healpix

Leadership Roles

• Web Coordinator, CMB-Bharat Consortium (for the proposed CMB space telescope from India)

• Student Coordinator, IIA Journal Club

• Organiser, IIA Cosmology arXiv meet & Journal Club

• Senior Editor, DOOT e-Magazine, IIA Bangalore

• Member, Kerala Theoretical Physics Initiative

Outreach Activities

Public Talks

• Invited Talk on Tale of the Cosmos, June 2024, Caliph Life School, Calicut

• Invited Talk on Research Trends in Astrophysics, June 2021, WEFI Calicut, India (Online)

• Invited Nobel Prize Talk on Physics of Black holes, August 2021, PSMO College Tirurangadi, Kerala, India
(Online)

• Three-day Lecture Series on Big Bang Cosmology for Undergraduates, April 2020 (Online)

• Astrophyzz, Astronomy Seminar Series, October 2019, Markhinzz Bangalore, India

• Invited Talk on Advent of Multi-messenger Astronomy in the Light of GW170817, Jan 2018, PSMO College
Tirurangadi, India

Other Activities

• Hands-on session for Cosmology Lecture Series at the University of Mysore, conducted by COSMOS-IIA
Mysore, August 2023

• Poster Presentation on Big-Bang Cosmology at National Science Day 2020, Indian Institute of Astrophysics,
Bangalore, India



REFERENCES

Prof. Pravabati Chingangbam
Professor
Indian Institute of Astrophysics (IIA)
Bangalore, India
prava@iiap.res.in

Prof. Kevin Huffenberger
Professor
Mitchell Institute for Fundamental Physics and Astronomy
Department of Physics and Astronomy, Texas A&M University
College Station, Texas, USA
khuffenberger@tamu.edu

Prof. Tarun Souradeep
Director & Professor
Raman Research Institute (RRI)
Bangalore, India
tarun@rri.res.in

Prof. Hans Kristian Kamfjord Eriksen
Professor
Institute of Theoretical Astrophysics (ITA)
University of Oslo, Norway
h.k.k.eriksen@astro.uio.no
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