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—— A cademic Appointments
May 2025 — Special Lecturer, Department of Physics, Carnegie Mellon University, Pittsburgh, PA.
Present
August 2023 — Adjunct Instructor, Department of Physics, Carnegie Mellon University, Pittsburgh, PA.
May 2025

January 2024
— August 2024

August 2020 —
July 2023

E——
May 2020
May 2018
July 2016

May 2013

Adjunct Faculty Lecturer, Department of Physics and Astronomy, University of Pittsburgh, Pittsburgh,
PA.

Postdoctoral Research Associate, Research Foundation for the State University of New York, Stony
Brook, NY.
Physics and Astronomy Department, Stony Brook University

Education
PhD, Carnegie Mellon University, Pittsburgh, PA.
Theoretical Cosmology, supervised by Prof. Tina Kahniashvili

Master of Science, Carnegie Mellon University, Pittsburgh, PA.
En route to PhD

Master of Science, Tata Institute of Fundamental Research, Mumbai, India.
Specialized in Cosmology

Bachelor of Engineering, Department of Mechanical Engineering, Jadavpur University, Kolkata, India.
First Class

Expertise

General relativity and gravitational waves.

Quantum field theory and its applications to the early universe.
Fluid dynamics, with a special emphasis on turbulence.
Magnetohydrodynamics and its applications to astrophysical plasma

Numerical methods, running hydrodynamic simulations (the PENCIL Code), and cosmological simulations
(the music Code, CAMB, CLASS, COSMOSIS, COSMOMC).

Statistical algortihms, especially Markov Chain Monte Carlo methods.

Research Interests

Gravitational waves as a probe of the early universe.

Generation, evolution, and observable signatures of primordial magnetic fields.
Cosmic microwave background lensing as a probe of the nature of dark matter.
Fundamental symmetries in the early universe.

The physics of dark energy and inflation.

Neutrino physics — the origin of neutrino masses, and their applications to cosmology.
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Publications

% Authors are in an alphabetic order.
Y Corresponding author first; other authors are in an alphabetic order.

Jennifer Schober, Molly Abramson, Sayan Mandal, Salome Mtchedlidze, Tina Kahniashvili, “Imprints of
primordial magnetic fields on the late-time Universe", A&A (2026, Under Review) [arXiv:2602.23263].

Molly Abramson, Emma Clarke, Tina Kahniashvili, Sayan Mandal (Corresponding Author), Salome
Mtchedlidze, Jennifer Schober, “Forward cascade of large-scale primordial magnetic fields during structure
formation", Phys. Rev. D (2025, Under Review) [arXiv:2508.00694].

0. Avsajanishvili, G. Y. Chitov, T. Kahniashvili, S. Mandal, L. Samushia, “Observational Constraints
on Dynamical Dark Energy Models", Universe 10 (3), 122 (2024) [arXiv:2310.16911].

S. Mandal, N. Sehgal, “Mass-varying Dark Matter from a Phase Transition", Phys. Rev. D. 12, 123003
(2023) [arXiv:2212.07884].

Brenna Flaugher et al., “Report of the Topical Group on Dark Energy and Cosmic Acceleration: Com-
plementarity of Probes and New Facilities for Snowmass 2021", 2022 Snowmass Summer Study (2022)
[arXiv:2209.08654].

CMB-HD Collaboration — Simone Aiola et al., “Snowmass2021 CMB-HD White Paper", 2022 Snowmass
Summer Study (2022) [arXiv:2203.05728].

S. Mandal, N. Sehgal, T. Namikawa, “Finding evidence for inflation and the origin of galactic magnetic
fields with CMB surveys', Phys. Rev. D. 6, 063537 (2022) [arXiv:2201.02204].

A. Roper Pol, S. Mandal, A. Brandenburg, T. Kahniashvili, “Polarization of gravitational waves from
helical MHD turbulent sources", J. Cosm. Astropart. Phys. 04, 019 (2022) [arXiv:2107.05356].

A. Brandenburg, G. Gogoberidze, T. Kahniashvili, S. Mandal (Corresponding author), A, Roper Pol, N.
Shenoy, “The scalar, vector, and tensor components of the gravitational wave signal from hydrodynamic
and magnetohydrodynamic turbulence", Class. Quant. Grav. 38, 145002 (2021) [arXiv:2103.01140].

T. Kahniashvili, A. Brandenburg, G. Gogoberidze, S. Mandal, A. Roper Pol, “Circular Polarization

of Gravitational Waves from Early-Universe Helical Turbulence", Phys. Rev. Res. 3, 013193 (2021)
[arXiv:2011.05556].

A. Brandenburg, R. Durrer, Y. Huang, T. Kahniashvili, S. Mandal (Corresponding author), S. Muko-
hyama, “Primordial magnetic helicity evolution with a homogeneous magnetic field from inflation", Phys.
Rev. D 102, 023536 (2020) [arXiv:2005.06449].

S. Mandal, G. Y. Chitov, O. Avsajanishvili, B. Singha, T. Kahniashvili, “Mass varying neutrinos with
different quintessence potentials’, J. Cosm. Astropart. Phys. 05, 018 (2021) [arXiv:1911.06099].

A. Roper Pol, S. Mandal, A. Brandenburg, T. Kahniashvili, A. Kosowsky, “Numerical Simula-
tions of Gravitational Waves from Early-Universe Turbulence", Phys. Rev. D 102, 083512 (2020)
[arXiv: 1903. 08585].

T. Kahniashvili, A. Brandenburg, A. Kosowsky, S. Mandal, A. Roper Pol, “Magnetism in the Early
Universe", 30th General Assembly of the International Astronomical Union (2018) [arXiv:1810.11876].

A. Brandenburg, A. Bracco, T. Kahniashvili, S. Mandal, A. Roper Pol, G. J. D. Petrie, N. K. Singh,
“E and B polarizations from inhomogeneous and solar surface turbulence", Astrophys. J. 870, 87 (2019)
[arXiv:1807.11457].

A. Roper Pol, A. Brandenburg, T. Kahniashvili, A. Kosowsky, S. Mandal, “The timestep constraint in
solving the gravitational wave equations sourced by hydromagnetic turbulence", Geophys. Astrophys.
Fluid Dynamics 114 (2020) 1-2, 130-161 (2019) [arXiv:1807.05479].

S. Mandal, S. Majumdar, V. Rentala, R. Thakur, “Observationally inferred dark matter phase-space
distribution and direct detection experiments', Phys. Rev. D 100, 023002 (2019) [arXiv:1806.06872].

A. Brandenburg, R. Durrer, T. Kahniashvili, S. Mandal (Corresponding author), W. Yin, “Statistical
Properties of Scale-Invariant Helical Magnetic Fields and Applications to Cosmology", J. Cosm. Astropart.
Phys. 08, 034 (2018) [arXiv:1804.01177].
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A. Brandenburg, T. Kahniashvili, S. Mandal, A. Roper Pol, A. G. Tevzadze, T. Vachaspati, “Evolution
of hydromagnetic turbulence from the electroweak phase transition"', Phys. Rev. D 96, 123528 (2017)
[arXiv:1711.03804].

A. Brandenburg, T. Kahniashvili, S. Mandal, A. Roper Pol, A. G. Tevzadze, T. Vachaspati, “Dynamo
effect in decaying helical turbulence', Phys. Rev. Fluids. 4 (2019) 024608 (2018) [arXiv:1710.01628].

https://inspirehep.net/authors/16298397ui-citation-summary=true
https://scholar.google.com/citations?user=YPrNVZkAAAAJ&hl=en

Fellowships and Research Grants

Bruce McWilliams Graduate Fellowship 2019, Thesis: Cosmological Consequences of Physics
Beyond the Standard Model, September 2019 — May 2020.
Mellon College of Science, Carnegie Mellon University.

Nordita Visiting PhD Fellowship, Projects on “The Generation of Primordial Magnetic Fields, and
Their Subsequent Magnetohydrodynamic Evolution", Fall 2019.
Nordita, Stockholm.

Shota Rustaveli Georgian National Foundation Grant FR18-1462, Reconstructing the Early
Universe: Cosmic Magnetic Fields and Gravitational Waves.
PI: Tina Kahniashvili

Peer Review Work

Physics Letters B.
Physical Review Letters.
Physical Review D.
Annals of Physics.

Relevant Academic Activities
Academic Talks

Conference Talk, “Large-Scale Correlated Magnetic Fields from Primordial Seeds", 28th International
Conference on Particle Physics & Cosmology, Carnegie Mellon University, October 2025.
Pittsburgh, PA

Conference Talk, “Large-Scale Correlated Magnetic Fields from Primordial Seeds", Phenomenology
2025 Symposium, University of Pittsburgh, May 2025.
Pittsburgh, PA

Invited Talk, “Detecting Inflation from Primordial Magnetic Fields with CMB Surveys, and Mass-varying
Dark Matter from a Phase Transition", Lunch Seminar at the Yang Institute of Theoretical Physics, SBU,
February 2023.

Stony Brook, NY

Invited Talk, “Detecting Inflation from Primordial Magnetic Fields with CMB Surveys, and Mass-
varying Dark Matter from a Phase Transition", Astrophysics, Gravitation, and Cosmology Seminar at the
University of Illinois, February 2023.

Urbana-Champaign, IL

Conference Talk, “Finding Evidence of Inflation and Galactic Magnetic Fields with CMB Surveys',
XV International Conference on Interconnections between Particle Physics and Cosmology, Washington
University at St. Louis, June 2022.

St. Louis, MO

Conference Talk, “Finding Evidence of Inflation and Galactic Magnetic Fields with CMB Surveys",
Phenomenology 2022 Symposium, University of Pittsburgh, May 2022.
Pittsburgh, PA
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Invited Talk, “Finding Evidence of Inflation and Galactic Magnetic Fields with CMB Surveys', Cosmol-
ogy Lunch Seminar at Princeton University, February 2022.
Princeton, NJ

Invited Talk, “Finding Evidence of Inflation and Galactic Magnetic Fields with CMB Surveys", American
Museum of Natural History, February 2022.
New York, NY

Department Talk, “Finding Evidence of Inflation and Galactic Magnetic Fields with CMB Surveys",
Lunch Seminar at the Yang Institute of Theoretical Physics, SBU, February 2022.
Stony Brook, NY

Invited Talk, “Finding Evidence of Inflation and Galactic Magnetic Fields with CMB Surveys', Tri-State
Cosmology Meeting at CUNY, January 2022.
New York, NY

Invited Talk, “Gravitational Waves from Early-Universe Turbulence', Center for Computational Astro-
physics, Simons Foundation, January 2022.
New York, NY

Invited Talk, “Cosmological Magnetic Fields — Their Evolution and Observable Signatures", Department
of Physics and Astronomy, Rice University, September 2019.
Houston, TX

Invited Talk, “Inflationary Magnetogenesis and the Gravitational Wave Signal", Gravitational Waves
from the Early Universe, NORDITA, August-September 2019.
Stockholm, Sweden

Conference Talk, “Evolution of Primordial Magnetic Fields from their Generation till Recombination”,
Phenomenology 2019 Symposium, University of Pittsburgh, May 2019.

Pittsburgh, PA

Department Talk, “Neutrino masses from coupling with quintessence", Theory Meeting at the Depart-
ment of Physics at CMU, April 2019.

Pittsburgh, PA

Conference Talk, “The Generation, Evolution, and Cosmological Signatures of Primordial Magnetic

Fields", Early Universe and Dark Energy Session at the APS April Meeting 2019, April 2019.
Denver, CO

Invited Talk, “Statistical Properties of Helical Magnetic Fields & Applications to Cosmology", Quantum
Anomalies and Chiral Magnetic Phenomena, NORDITA, September-October 2018.
Stockholm, Sweden

Conference Talk, “Primordial Magnetic Fields", Pencil Code Meeting, JILA and UC Boulder, June
2018.
Boulder, CO

Conference Talk, “Statistical Properties of Helical Magnetic Fields", Phenomenology 2018 Symposium,
University of Pittsburgh, May 2018.
Pittsburgh, PA

Invited Talk, “The Evolution of Cosmological Magnetic Fields", Department of Theoretical Physics,
TIFR, February 2018.
Mumbai, India

Schools, Workshops, and Conferences

Conference, 28th International Conference on Particle Physics & Cosmology, Carnegie Mellon University,
October 2025.
Pittsburgh, PA

Conference, Phenomenology 2025 Symposium, University of Pittsburgh, May 2025.
Pittsburgh, PA

Conference, XV International Conference on Interconnections between Particle Physics and Cosmology,
Washington University at St. Louis, June 2022.
St. Louis, MO
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Conference, Phenomenology 2022 Symposium, University of Pittsburgh, May 2022.
Pittsburgh, PA

Workshop, Cosmology 2021: the Rise of Field Theory, January 2021.
(Virtually)

Summer School, IV Joint ICTP-Trieste/ICTP-SAIFR School on Cosmology: Challenges for the
Standard Cosmological Model, January 2021.
Sao Paulo, Brazil (Virtually)

Workshop, 11th CMB-54 Workshop, UChicago, August 2020.
(Virtually)

‘Workshop, Pencil Code Meeting, NORDITA, July 2020.
Stockholm, Sweden (Virtually)

Summer School, Cosmology Summer School 2020, June 2020.
Ann Arbor, MI (Virtually)

Conference, Phenomenology 2020 Symposium, University of Pittsburgh, May 2020.
Pittsburgh, PA

Workshop, Remnants of the Big Bang, Arizona State University, January 2020.
Phoenix, AZ

Workshop, Gravitational Waves from the Early Universe, Nordita, August-September 2019.
Stockholm, Sweden

Summer School, CTEQ School on QCD and Electroweak Phenomenology, July 2019.
Pittsburgh, PA

Conference, Phenomenology 2019 Symposium, University of Pittsburgh, May 2019.
Pittsburgh, PA

Workshop, Quantum Anomalies and Chiral Magnetic Phenomena, Nordita, September-October 2018.
Stockholm, Sweden

‘Workshop, Pencil Code Meeting, JILA and UC Boulder, June 2018.
Boulder, CO

Conference, Phenomenology 2018 Symposium, University of Pittsburgh, May 2018.
Pittsburgh, PA

Collaboration Visits
Rice University, Prof. Andrew Long, Department of Physics and Astronomy, September 2019.
University of Geneva, Prof. Ruth Durrer, Département de Physique Théorique, October 2017.

UC Boulder, Prof. Axel Brandenburg, Laboratory of Atmospheric and Space Physics, Summer of 2017
and 2018.

Teaching Experience
# University of Pittsburgh

Adjunct Instructor, Introduction to Physics 2, Summer ’24.
Adjunct Instructor, Basic Physics for Science and Engineering I, Spring ’24.

# Carnegie Mellon University

Special Lecturer, (i) Matter and Interactions—II (Freshman), (ii) Modern Essentials (Sophomore),
Spring 26.

Special Lecturer, (i) Stars, Galaxies, and the Universe (Sophomore), (ii) Physics for Future Presidents
(Gen-Ed), Fall "25.

Special Lecturer, (i) Experimental Physics (Freshman), (ii) Physics for Future Presidents (Gen-Ed),
Summer ’25.

Adjunct Instructor, (i) Matter and Interactions—II (Freshman), (ii) Introduction to Cosmology (Grad-
uate), Spring ’25.
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Adjunct Instructor, Classical Electromagnetism-I (1st Year Graduate), Fall '24.

Adjunct Instructor, Modern Essentials (Sophomore, basics of relativity and quantum mechanics),
Spring ’24.

Adjunct Instructor, (i) Matter and Interactions—I (Freshman), (ii) Experimental Physics (Freshman),
Fall 723.

Co-Instructor, Introduction to Mathematical Physics (Graduate), Fall '23.

Teaching Assistant, Physics—I for Engineers, (Freshman), Fall ’16, '17, "18.

Teaching Assistant, Mathematical Methods, (Sophomore), Spring ’17, ’18, ’19.

# Tata Institute of Fundamental Research
Teaching Assistant, Electrodynamics-I (Graduate Level), Fall ’15.

4 Conducted problem solving sessions and delivered lectures on specialized topics in graduate electromagnetism.

Outreach, Night Sky Observing Sessions, Spring 14 — Summer ’16.

4 Conducted night-sky observing sessions geared towards high-school and college students, and delivered talks on
astronomy and astrophysics.

# Stony Brook University

Guest Lecture, Current Astronomical Research at Stony Brook, Spring ’21, 22, ’23.

4 Introduced undergraduate students, many of them with non-Physics majors, to the fundamental concepts of
cosmology and the state of contemporary research in the field.

Guest Lecture, Astronomy Open Nights at Stony Brook, March '22.

4 Talk aimed at high-school students and physics teachers, as well as the general public, about topics of astrophysics
and cosmology, and exciting new developments in the field.

— Languages
English Bilingual Extremely fluent; Primary medium of instruction since grade school.

Bengali Native Language

e ()ther Interests

* Science Outreach and Writing — Communicating the beauty of Physics to non-experts, through talks,
presentations, and accessible articles.

* Reading — Classic and contemporary fiction, as well as non-fiction books and articles on topics ranging
from science to history and geopolitics.

NA

% Cooking — Exploring different cuisines from across the world.

N2

% Traveling — Discovering cultures in new cities and countries, and also sightseeing and hiking in state and
national parks.
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