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Common Picture of the Solar System



Common Picture of the Solar System

...but there is a whole different Solar System...



Jupiter Moons

Credits: Antonio Ciccorella, https://it.wikipedia.org/wiki/File:Small_bodies_of_the_Solar_System.jpg
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Saturn Moons

Titan
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(nitrogen, methane, 

and hydrogen)

Credits: Antonio Ciccorella, https://it.wikipedia.org/wiki/File:Small_bodies_of_the_Solar_System.jpg
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Uranus and Neptune Moons

Credits: Antonio Ciccorella, https://it.wikipedia.org/wiki/File:Small_bodies_of_the_Solar_System.jpg
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Dwarf planets, Asteroids, Comets and TNOs

Credits: Antonio Ciccorella, https://it.wikipedia.org/wiki/File:Small_bodies_of_the_Solar_System.jpg



On the importance of studying small bodies

Credits: TU Braunschweig, https://www.tu-braunschweig.de/en/igep/research/planet-formation

A - Origins of the Solar System

• Among the least altered bodies from 

the solar system formation 

• Expected to preserve during time 

material from the protosolar nebula 

and our proto-planetary disk 

• Reveal key clues about our origins



On the importance of studying small bodies

Credits: NASA

A - Origins of the Solar System

• Among the least altered bodies from 

the solar system formation 

• Expected to preserve during time 

material from the protosolar nebula 

and our proto-planetary disk 

• Reveal key clues about our origins

B - Origins of life on our planet

• Earth formed in a water-poor region

• Comets and other water-enriched 

bodies may have delivered essential 

species to our planet



Moons as Habitable Worlds

Credits: David Pierce/KQED



SHARP + MORPHEO @ ELT

Spectral and Spatial investigation with unprecedented details of the composition of 

small bodies/moons surfaces and atmospheres



SHARP + MORPHEO @ ELT

Simultaneous spatial measurements of 

active comets to understand their 

physics and chemistry

Comet NEOWISE - Photograph by JUAN CARLOS CASADO, 

SCIENCE PHOTO LIBRARY

Spectral and Spatial investigation with unprecedented details of the composition of 

small bodies/moons surfaces and atmospheres



SHARP + MORPHEO @ ELT

Simultaneous spatial measurements of 

active comets to understand their 

physics and chemistry

Comet NEOWISE - Photograph by JUAN CARLOS CASADO, 

SCIENCE PHOTO LIBRARY

Surface investigation of Dwarf Planets 

and TNOs searching for icy signatures

Top: A. C. Souza-Feliciano et al, 2024; Bottom: Dale P. Cruikshank et al., 2020

Spectral and Spatial investigation with unprecedented details of the composition of 

small bodies/moons surfaces and atmospheres



SHARP + MORPHEO @ ELT

Titan as observed by NIRCAM-JWST

Spectral imaging to determine structure 

and composition of moons’ atmospheres

Spectral and Spatial investigation with unprecedented details of the composition of 

small bodies/moons surfaces and atmospheres



SHARP + MORPHEO @ ELT

Spectral imaging to monitor volcanic (and 

cryogenic) activity of “active” moons

SHARK-VIS detection image of Io, Conrad, Al et al., 2024Titan as observed by NIRCAM-JWST

Spectral imaging to determine structure 

and composition of moons’ atmospheres

Spectral and Spatial investigation with unprecedented details of the composition of 

small bodies/moons surfaces and atmospheres



SHARP + MORPHEO @ ELT

• Knowing and understanding the chemistry and physics of small bodies and moons of the Solar 

System is fundamental to understand the origins and evolution of our planetary system

• These bodies are also of astrobiological interest, since they may have involved in the past delivery 

of water and organics in the innser solar system and/or are nowadays in conditions that may favour 

the development of life

• Instruments such as SHARP + MORFEO @ELT applied in this context can allow the deep spatial 

and spectral study of these bodies with unprecedented details

Thank you very much for your attention! ☺
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