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Topics to Cover

• Data Modeling
• Forward Models
• Inverse Problems
• Least-Squares Technique

• Errors and Goodness of Fit:
• Confidence Intervals and Reduced Chi-Squared

• Calibration:
• Calibrating measurements to remove hardware bias and system 

unknowns.



Data analysis and fitting

• Questions:
• What does “fitted data” mean?
• What are the key concepts and techniques we use to “fit” data?
• How do we go from radar signals to Ne, Te, Ti, Vlos?
• How do I work with and interpret IS Radar data products?













Measured Noise
Engineering details
of radar experiment

Fitting as an Iterative process

Lag Estimates 
(measurements)

Goal: Obtain ionospheric parameters from radar measurements.  

compare Ne, Te, Ti, vLOS

Start:
Initial Guess

Radar Experiment

Update

Full Forward Model Including External Noise (Model lags)









Notebook: data_analysis_and_fitting/02_modeling_and_data_fitting/Fitting Linear Data Example.ipynb



Notebook: data_analysis_and_fitting/02_modeling_and_data_fitting/Fitting Linear Data Example.ipynb





Next Topics

• Errors
• Goodness of Fit























Calibration

• Introduction to radar data calibration
• Review methods for calibration









Plasma Line peak at PFISR July 2025
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Plasma Line peak at PFISR July 2025
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