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Thesis Topic : 3 PN Gravitational wave polarisations and applications to
Astrophysics and Cosmology

Thesis Supervisor : Dr. Bala R Iyer
Theoretical Physics Group, Raman Research Institute,
Sadashivanagar, Bangalore 560080, India.
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Research Interests

• Gravitational radiation emmission from inspiralling compact binaries and evolution of
the source under radiation reaction. Effects of eccentricity on gravitational wave linear
and angular momentum flux. Effect of higher harmonics of the gravitational wave, in
particular, improved angular resolution of space-based interferometric detectors (LISA)
and resulting identification of the host galaxies of super-massive black hole binaries and
constraints on the dark energy equation of state.

• Foundations of Quantum mechanics, Quantum Time-of-Arrival - relativistic and non-
relativistic approaches, Hartmann Effect, Bohmian Mechanics, applications of quantum
entanglement in understanding the origins of Dark Matter and Dark Energy, Interact-
ing fluids in Cosmology and Primordial Black Holes

• Black Hole Accretion Physics. Particle dynamics in near the equatorial plane of a Kerr
black hole (represented as a pseudo-potential) embedded in a galactic potential. The
host galaxy potential acts as a perturbation which breaks the reflection of the isolated
black-hole system. Galactic perturbating potentials of dipolar (or higher orders) are
expected to lead to chaotic orbits. We study the Poincaré sections to look for signatures
of chaos & try to quantify the effect of the host galaxy on the dynamical trajectories.

Seminar and Poster Presentations

[1] How higher harmonics can help LISA to see more massive binary supermassive black
hole inspirals at the 18th International Conference on General Relativity and Gravi-
tation(GRG18) and 7th Edoardo Amaldi Conference on Gravitational Waves, Sydney,
Australia, 8-14 July 2007.

[2] Dark Energy and Quantum Entanglement: Various Approaches at the international
conference titled 75 years of Quantum Entanglement: Foundations and Infor-
mation Theoretic Applications, Kolkata, India, 6-10 January 2011.

Workshops/Symposia attended

[1] Workshop on Black Hole astrophysics, titled “2nd ASTROSAT workshop on Black
Hole Astrophysics” at BARC Training School Hostel, Bhabha Atomic Research Centre,
Mumbai, 10-16th May, 2004.

[2] Workshop on gravitational wave physics titled “Gravitational Waves, Relativistic As-
trophysics and Cosmology ” at Centre Emile Borel, Institut Henri Poincare, Universite
Pierre et Marie Curie, Paris, 30th October to 20th November, 2007.

[3] 126-th Orientation Programme, Calcutta University, August 30- September 20, 2019.

[4] NEP Orientation & Sensitization Programme, Burdwan University, April 18- April 29,
2024.
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Courses currently teaching:

[1] SHPHS/101/C-1 Mathematical Physics I

[2] SHPHS/103/GE-1 Mechanics, Electrostatics & Sound

[3] SP/PHS/101/C-1A Physics I

[4] SHPHS/202/C-4 Waves & Optics

[5] SHPHS/203/GE-2 Electromagnetism & Thermal Physics

[6] SP/PHS/201/C-1B Physics II

[7] SHPHS/301/C-5 Mathematical Physics II

[8] SHPHS/302/C-6 Thermal Physics I

[9] SHPHS/401/C-8 Mathematical Physics III

[10] SHPHS/402/C-9 Elements of Modern Physics

[11] SHPHS/405/SEC-2 Radiation Safety

[12] SP/PHS/404/SEC-2/Radiation Safety

[13] SHPHS/501/C-11 Quantum Mechanics & Applications

[14] SHPHS/503/DSE-1 Classical Dynamics

[15] SHPHS/504/DSE-2 Nuclear & Particle Physics

[16] SP/PHS/501/DSE-1A Classical Dynamics

[17] SHPHS/602/C-14 Statistical Mechanics

[18] SHPHS/603/DSE-3 Physics of Earth

[19] SP/PHS/601/DSE-1B Physics of Earth
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