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Research Activities and Collaborations

Large-Scale Average Trends in Plasma Parameters Across the Heliosphere
(2022 – )

The project compiles and synthesize historical datasets from in-situ spacecraft
into a validated, machine learning (ML)-ready dataset consisting of solar wind
parameters spanning the heliosphere. I am a Co-I of the study and the primary
person responsible for data analysis and standardisation as well as producing and
managing the final dataset.
The project is funded by NASA under Living With a Star Tools and Methods
program.

1

mailto:qudsiramiz@gmail.com 
https://qudsiramiz.github.io.
https://qudsiramiz.github.io/documents/thesis/udthesis_v3.pdf


Refining Predictions of Reconnection X-lines at Earth’s Magnetopause
(2021 – )

The project’s goal is to have a better understanding of what controls the location
of the magnetic reconnection X-line at Earth’s dayside magnetopause. I am cur-
rently testing reconnection X-line hypotheses by comparing their predictions with
observed X-line locations from in-situ data using MMS. Additionally, I am eval-
uating the process of turning a reconnection hypothesis into a working location
model to determine whether mispredictions are due to errors in the hypotheses or
in the approximations used to test them. All the codes developed in this project
so far and the results are shared publicly on GitHub1.
The project is funded by NASA.

Lunar Environment heliospheric X-ray Image (LEXI) (2021 – )

LEXI is a soft X-ray imager developed to provide wide field-of-view images of the
interaction between the solar wind and Earth’s magnetosphere set to be launched
in early 2024. I am primarily responsible for developing the python code for real-
time data visualization from LEXI as well as data processing, management and
hosting.All the codes developed in this project so far and the results are shared
publicly on GitHub2.
LEXI is funded by and is part of NASA’s Lunar Science and Technology Program.

PlasmaPy (2020 – )

PlasmaPy is an open source scientific Python ecosystem for plasma physics. I
have worked on developing various two fluid dispersion solver packages for the
ecosystem. I am presently involved in an advisory position with the team.
The project is funded by NSF/DOE.

The Simultaneous Interplanetary Magnetic Probe Explorer (SIMPEX)
(2020 – )

SIMPEX is a mission design concept where we proposed launching of multiple
small spacecraft to record the solar magnetic field and reconstruct a full 3-D image
of it, using Machine Learning Algorithm, which will help greatly in understanding
the nature and type of turbulence in space plasmas. I am working on it as the
lead data scientist and the contact point for algorithm development.
More details about the mission can be found here.

1 https://github.com/qudsiramiz/rcn 2 https://github.com/Lexi-BU
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