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Why do we model the shapes of asteroids? 

• Understanding the shape of an asteroid helps characterize its
physical properties (size, density, and surface features).
• Studying asteroid shapes can provide insights into their

formation, evolution, internal structure and composition.
• Spin and shape modeling can help study asteroid families.
• Better understanding of Yarkovsky effect that is also responsible

for NEAs transportation and meteorite delivery to Earth.
• Planning spacecraft missions to asteroids.



Motivation for the project
• Good occultation data for asteroids with no shape model

2021 - Euraster 2022 - Euraster

188 245

37 good multichord
observations

15 good multichord
observations



Sometimes… 
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Reason for no model



No open access data



Additional apparition



Idea for master’s thesis
• Observe additional apparition
• Gather all archival photometric data
• Model the shapes of asteroids based on 

photometric data - convex inversion
method (Kaasalainen & Torppa, 2001; 
Kaasalainen et al. 2001)

• Scale that models with occultation data 
• Or use both photometric and occultation

data in a simultaneous optimization
process using the ADAM method (All
Data Asteroid Modelling) (Viikinkoski et 
al. 2015)

Hanuš et al. (2013)
Credit: http://isam.astro.amu.edu.pl

http://isam.astro.amu.edu.pl/


Asteroids in our project

2021 - Euraster 2022 - Euraster

11 5

Selection criteria:
• Main belt asteroid
• Not extremely long rotation period
• Well-varied geometries Sun – Asteroid - Earth
• The date of additional apparition must be before the thesis defense – June 2024



Telescopes network



TESS (Transiting Exoplanet Survey Satellite)

Credit: https://heasarc.gsfc.nasa.gov/documents/TESS-Litho.pdf

https://heasarc.gsfc.nasa.gov/documents/TESS-Litho.pdf


Summary

• Presented project is part of my master's thesis. Goal of this
project is to select asteroids with good occultation results, 
model those asteroids, and scale them in size.
• Over a dozen asteroid spins and shapes are going to be 

modeled. For that purpose, photometric campaign has been
started.
• We hope that asteroids, which we chose will not be 

problematic. 
• Publication with results from the master’s thesis is planned.
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