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Polar form of spherical harmonics
Diagnostic tool for global gravity field models

The Collaborative Research Centre 1667 “Advancing Technologies of Very .
Low-Altitude Satellites (ATLAS)”, funded by the German Research BaChelor Th eslIs
Foundation DFG, addresses the fundamental scientific and engineering .
challenges of rendering Very Low Earth Orbit (VLEO, about 200 km to 450 Opportun Ity
km altitude) accessible.

Earth’s gravity field is conventionally parametrised using spherical
harmonic coefficients. Presently several solutions exists, developed by
various institutes across the world by combining data from multiple
satellite missions like CHAMP, GRACE(-FO), GOCE, SWARM, etc...
Representing the spherical harmonic spectra of a field on the sphere in
terms of it’s amplitude and phase is termed as its polar form. The polar
form or specifically the phase spectra can be used as a diagnostic tool to
assess the quality of gravity field solutions.

The objective of this thesis will be to diagnose available time-variable
gravity field solutions through the lens of polar form (phase spectra).

Your tasks:
® Review the basics of spherical harmonics and satellite gravimetry
® Review various global gravity field solution datasets
® Generate phase spectrums of a few select gravity field datasets
® Interpret those phase spectra as a diagnostic tool

® Document the methodology and results, in a reproducible manner

Requirements:
® Curiosity about satellite geodesy and satellite gravimetry
® Basic knowledge of linear algebra, calculus, and numerical methods

® Prior programming experience with MATLAB/Octave (Julia or
Python)

® Optional: Familiarity with spherical harmonics

Contact:

Abhishek Mhamane
abhishek.mhamane@gis.uni-stuttgart.de
Institute of Geodesy

Responsible Professor:
Nico Sneeuw
sneeuw@gis.uni-stuttgart.de

Institute of Geodesy
CRC 1667

Legal Restrictions: The thesis author/s is/are generally not entitled to make any work and research results generated in
process accessible to third parties without the permission of their supervisor. Already achieved research results respect the
Law on Copyright and related rights (Federal Law Gazette | / S. 1273, Copyright Protection Act of 09.09.1965). The thesis
author has the right to publish his/her findings as long as no findings of the supervising institutions and companies have
been incorporated. The rules issued by the branch of study within which the Bachelor’s or Master’s thesis is created must
be considered in addition to the exam regulations.



