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Abstract

The polar regions are valuable observing platforms in geospace science, because 
their magnetospheric and ionospheric conditions are markedly different from 
conditions in the midlatitudes. Geomagnetic conjugate points in the northern and 
southern hemispheres – i.e., points connected by magnetic field lines – affect one 
another’s space weather conditions on the order of minutes. Space weather in 
Antarctica, therefore, influences and is influenced by space weather in the 
northern hemisphere, as observed in, e.g., auroral conditions and radio 
propagation. Geomagnetically conjugate ground magnetometers are an integral 
tool for the investigation of interhemispheric asymmetries. However, the 
geomagnetic conjugate relationship is not straightforward to visualize with many 
common mapping tools, due to the ubiquity of midlatitude-oriented map 
projections and the drift of Earth's magnetic field over time. Here, we present two 
Python libraries to facilitate observations with conjugate magnetometers: 
magplots, which presents tools for time domain, spectrogram, and wave power 
estimation, specifically for conjugate magnetometer data; and conjugate_map, 
which facilitates calculation and mapping of multiple instrumentation networks, 
including ground-based instruments, radars and satellites. These tools may be used 
to streamline interhemispheric investigations and highlight regions of potential 
interest for future deployments.

Upcoming AGU Session – Seeking Submissions!

SA023: The MacGyver Session: The Place for Novel, Exciting, Self-Made, Hacked, 
or Improved Sensors and Software Solutions for the Year of Open Science and the 
Heliophysics Big Year 

2024 is a Big Year for Heliophysics with a focus on eclipses, solar max, participatory 
science, and a global celebration of the Sun’s influence on Earth and the entire 
solar system. Makers, citizen scientists, ham radio enthusiasts, educators, and 
artists are welcome to bring broad, open science and STEAM outreach to this 
“Heliophysics Big Year” version of a MacGyver Session. Started in Hydrology more 
than a decade ago, this expanded concept now engages Space Physics and 
Aeronomy with MacGyver-style innovations, such as: new sensor systems which 
use technologies in novel or unintended ways; new software, algorithms, data 
storage or transmission solutions that send data from the field; and initiatives that 
facilitate the creation and sharing of novel sensors, open source code and data, 
and software systems. Feel free to bring prototypes and demonstrations. We look 
forward to sharing our MacGyvering for the broader AGU community during this 
Heliophysics Big Year.
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pip install magplots

pip install conjugate_map


	Slide Number 1

