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Research Interest

Studying the surface characteristics of planetary bodies using bistatic radar experiments:

Bistatic radar experiments enable us to study the surface characteristics of the planetary bodies. For
a typical bistatic radar experiment, the radio signal is transmitted from the spacecraft’s High Gain
Antenna towards the surface of the planetary object and the scattered signals are detected at the
Earth-station. During the scattering process, the signal undergoes a lot of changes due to (i)
roughness of the planetary surface, (ii) dielectric constant of the surface, and (iii) motion of the
spacecraft that emits the signal. So a detailed study of the echo signal will give us information about
the surface it has been scattered of.

We will develop our algorithm to study the surface characteristics of Mars and Venus from the
existing data from Venus and Mars missions' Radio Science experiments. This will have the benefit
of cross-checking out results with the existing ones.

The orbiter of Chandrayaan-2 will have a payload called Dual Frequency Radio Science (DFRS)
experiment, which will transmit X-band and S-band signals, simultaneously. We will use this
payload to work in the bistatic mode to study the surface characteristics of Moon. It should be
possible to get a complete 3D profile of the surface characteristics of the Moon for the very first

time, with the bistatic data from DFRS.



As aresearch associate of SPL, VSSC I will be working on the above project only. However, during
my PhD and as a post-doctoral researcher I have worked in the field of high-energy physics
phenomenology. My research interests related to that field are

o Studying Earth's tomography with Neutrinos

o The India-based Neutrino Observatory (INO)

o Neutrino physics at IceCube & Earth's tomography

o H — H oscillations in the InterStellar Medium

o Neutrino physics phenomenology

o Collider physics

o Neutrino phenomenology beyond the standard scenario

o RG evolution in the neutrino sector and high energy neutrino mass models

o Flavor physics

(@)

Computational Skill

e Extensive knowledge of Fortran 95, Mathematica and Matlab. Have developed extensive,
elaborate and e cient codes for personal research work.

e Efficient in shell-script and C.

e Efficient in FeynRules, MadGraph and GLoBES (General Long-Baseline Experiment
Simulator for simulating neutrino oscillation experiments).

e Working knowledge of FeynHiggs, SusHi and MicrOMEGAS.

Teaching Experience

Given a course in Numerical Analysis to 2nd semester, M.Sc. students in 2015
Given a course in Neutrino Physics to 4th semester, M.Sc. students in 2015
Given a course in Fortran Programming to 1st semester, M.Sc. students in 2014
Given a course in Fortran Programming to 2nd semester, M.Sc. students in 2014
Given a course in Neutrino Physics to 4th semester, M.Sc. students in 2014

Schools, Workshops & Conferences

CTPPR - 2014, Kalyani University, India (March 13-15, 2014),
Invited plenary talk: Neutrino oscillations - a non-exhaustive overview

WHEPP-XII, Mahabaleshwar, India (January 08 - 15, 2012),
Invited talk: Low energy neutrino factory and the bimagic baseline

7th IDS-NF Plenary Meeting, Virginia Tech Research Center, VA (Oct, 2011)
Invited talk: Is bimagic baseline the optimal baseline for measurement of neutrino parameters at
low energy neutrino factory?

Pheno 2009 Symposium, University of Wisconsin, Madison (May, 2009)
Invited talk: RG evolution of neutrino masses and mixing: Type-III seesaw.



Visits

NuGoa09, “Aspects of Neutrinos”, Goa, India (April 8 -15, 2009)
Talk: RG evolution of neutrino masses and mixing: Type-III seesaw

Nu-HoRIzons, HRI, Allahabad, India (January 7 - 9, 2009)
Invited talk: RG evolution of neutrino masses and mixing: Type-III seesaw.

Neutrino 08, Christchurch, New Zealand (May 25 - 31, 2008)
Poster: New physics signals at LBL experiments (Poster with a flash talk).

Nu-HoRIzons, HRI, Allahabad, India (February 13 - 16, 2008)
Invited talk: Signatures of heavy sterile neutrinos at LBL experiments.

WHEPP-X, IMSc, Chennai, India (January 02 - 13, 2008)
NuFact-07, Okayama, Japan (August 06 - 11, 2007).
BCSPINO07, Beijing, China (June 18 - 26, 2007).
JIGSAW'07, TIFR, Mumbai, India (February 16 - 23, 2007)
WINO07, SINP, Kolkata, India (January 15 - 20, 2007)

SERC School on High energy Physics, PRL, Ahmedabad, India (Feb, 2006)

Department of Earth & Space Science, Indian Institute of Space Science & Technology, Valiyamala,
Kerala, India (20 June, 2018 - present)

Laboratory for Elementary-Particle Physics (LEPP) (as a part of the INSPIRE Faculty Fellowship),
Cornell University, Ithaca, NY, USA (2015).

Department of Physics, BNL and given theoretical physics seminar on \2540 km: The bimagic
baseline" (Feb, 2011).

LEPP, Cornell University and delivered the LEPP Theory Seminar on \RG evolution of neutrino
masses and mixing: Type-III seesaw"(Jan, 2009).

Theoretical Physics Dept, FermiLab and delivered the New Phenomena Talk (Jan, 2009).

Phenomenology Institute, University of Wisconsin, Madison and delivered the Phenomenology
Seminar (Feb, 2009).

Department of Physics, University of Maryland and delivered the Elementary Particle Theory
Seminar (Feb, 2009).

Harish Chandra Research Institute, Allahabad. (Feb, 2008)
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