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Project Description:  Ultra Low Frequency (ULF) waves (with timescales of a few seconds to minutes), 

manifest themselves as periodic fluctuations in the Earth’s magnetic field (see Menk 2011 for a review).  

These signatures can be observed both in the Earth’s magnetosphere and ionosphere. The energy source 

for the waves can be either external or internal to the Earth’s magnetosphere. The ionosphere acts as a 

sink for the wave energy. The vast majority of statistical studies into ULF waves have used ground 

magnetometer data and HF radar data (eg. Shi et al. 2018), with whilst some case studies have focused 

on UHF radar data (eg. Baddeley et al. 2017, Belakhovsky et al. 2016).  ULF wave signatures in UHF/VHF 

radar data are often difficult to identify and hence have generally been limited to case studies.  However, 

UHF/VHF radar studies are the only way of directly measuring ionospheric temperatures so can provide 

direct information regarding the amount of energy dissipated into the ionosphere.  This project will start 

with a database of potential ULF wave signatures observed by the EISCAT Radars to 

• determine the wave characteristics (frequency, latitudinal extent, scale size etc.) 

• estimate the amount of energy dissipated into the ionosphere 

• identify any additional signatures in additional datasets (eg. Ground magnetometer data, GNSS 

data, HF radar data, photometer data) 

• identify possible energy sources (either internal or external to the magnetosphere) 

The results from the project will be incorporated into a larger international research project (the INTPART 

research project) and hopefully provide input parameters to ionospheric models of ULF waves.  Funding 

assistance for travel and accommodation on Svalbard is available through the project. There is also the 

possibility to travel to a scientific conference to present the work, as part of the INTPART project, at the 

completion of the Masters thesis (also funded through the project). 

 

Methods:  The student will familiarize themselves with the different categories of ULF waves and their 

energy source (through the reading of several scientific papers). The research work will then entail: 

• the downloading, analyzing and processing of data from online databases (for instrumentation 

listed above).  

• A visit to the EISCAT Svalbard radar where the student will be in charge of an experiment to 

monitor the ionosphere for ULF wave signatures. 

• Preparation and writing of thesis manuscript.   

• Preparation and presentation of results at a science conference (subject to availability of 

conference and progression in the project) 



Fieldwork:  The student will be instructed how to use the EISCAT Svalbard Radar before running their 

own experiment to hopefully increase the database of events (NB:  The ionosphere cannot be controlled 

so there is no guarantee of increasing the dataset!) 

Experience:  Programming experience essential – preferably with matlab (python and IDL are also 

acceptable). Background knowledge of ionospheric / magnetospheric physics is also required. 
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