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A citizen science campaign

Type III bursts catalogue

Katerina Pesini, Radboud University & LIRA (Paris Observatory)

Solar Orbiter - RPW



Type III bursts - Origin

𝑓" ∝ 𝑛%
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Type III bursts - Solar Flares

• Particle Acceleration
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Motivation

(Shibata et al., 2013)
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Solar Flares: X-Rays - EUV

Type III bursts : Metric domain

(Saint-Hilaire et al., 2012b)



Motivation
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Automatic recognition of type III solar radio bursts  
(e.g Lobzin et al., 2009)

Not efficient for faint
Type III bursts

Not efficient for 
lower frequencies

SOLUTION!

Human participation



Zooniverse-Solar Radio Burst Tracker
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Project walk through



Zooniverse-Solar Type III tracker
Project walk through
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Tutorial: 

1) Short 

2) Steps 

3) Tips 

4) Engaging phrases 

5) Understandable from a 12-years old



Zooniverse-Solar Type III tracker
Project walk through
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Zooniverse-Solar Type III tracker
Forum
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Zooniverse-Solar Type III tracker
Forum
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Zooniverse-Solar Type III tracker
Statistics
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1) Registered Volunteers: 856

2) Complete spectra : 13,647

3) Duration : 40 days 



RPW data (2020-2025)

TNR

HFR

6 hours

Zooniverse-Solar Type III tracker
Preparation
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Zooniverse-Solar Type III tracker
Post Data Processing
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Zooniverse-Solar Type III tracker
Expected Results
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Type III 

Frequency rangeTime Range

Number of users Drift rate



Zooniverse-Solar Type III tracker
Expected Results
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Zooniverse-Solar Type III tracker
Expected Results
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RPW Type III catalog - Applications

- Extensive public Type III catalog from RPW

- Comparison of fainter Type III signals with weaker Solar flares => microflares, nanoflares

- Muti-wavelength observations from the same spacecraft 

- Solar Type III tracker for STEREO, Wind and PSP

- Extensive Type III catalog 1994-2025

- Comparison of Type III periodicity with two Solar Cycles

- Optimization of automatic Type III detection for future observations
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LINK :
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https://www.zooniverse.org/projects/xbonnin/solar-radio-burst-tracker

Science is not distant or inaccessible—science should be for everyone!



Questions??
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Zooniverse-Solar Type III tracker
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Project walk through



Steps

1. Receive meta-data => pixel coordinates

2. Clustering algorithm => Multiple users defining the same area

3. Define the Type III areas 

Zooniverse-Solar Type III tracker
Post Data Processing
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4. Transform the x and y coordinates of the Type III areas => Frequency and Time



Density Based Clustering Algorithm (DBSCAN)

• Clustering based on the distance matrix

Zooniverse-Solar Type III tracker
Post Data Processing
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NOTE! A cluster cannot contain shapes from the same user!!!

• Eps (ε) : Maximum distance between shapes &  Min_samples: Minimum number of 
neighboring shapes



Steps

A. Receive meta-data => pixel coordinates

Zooniverse-Solar Type III tracker
Post Data Processing
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B. Cluster the shapes

B1. IoU =  
&'(%)*%+(,-'

.',-'

B2. Distance = 1-IoU, 0 ≤ 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 ≤ 1

B3. Perform a Density Based Clustering Algorithm



Zooniverse-Solar Type III tracker
Project walk through
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BACK UP 
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4 kHz-1MHz (TNR)

500 kHz-16MHz (HFR)

Selected frequencies => 4kHz-8MHz => avoid HF noise


