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How the planets of our own solar system were formed and how reproducible are the same processes in other systems 
are some of the main open questions of modern astrophysics. The fact that we know of thousands of exoplanets with 
a spectacular variety of properties leads us to infer that the complexity of the mechanisms behind this formation 
cannot be minor. Since these objects form in disks around young stars, the processes of planetary formation must be 
linked to the evolution of these disks and, probably, a variety of physical processes at different points of this evolution 
are responsible for the diversity of planetary systems. Therefore, the understanding of planetary formation is a 
challenge with many edges linked by unanswered questions.
To face this challenge, the Millennium Nucleus for Planet Formation was created, a center dedicated to research that 
studies every fundamental step in the evolution of systems that are susceptible to forming planets.

Another of the main scientific goals of this center is to design and produce the mirrors essential for the success of the 
Planet Formation Imager (PFI), a project whose main objective is to spatially resolve the Hill sphere of a planet in 
formation in the near and mid-infrared. In this way, Chile seeks to position itself in the development of the new 
generation of astronomical instrumentation.

Research Topics: 
• The Study of planetary formation by means of high-sensitivity and high-resolution observations.
• Modeling of planetary formation employing simulations combining hydrodynamics, dynamics, etc.
• Design and construction of quality mirrors for astronomical observations in the mid-infrared.

Millennium Nucleus



Director:
Matthias Schereiber

Acting Director:
Jorge Cuadra

Contact email:
comunicaciones@npf.cl

Phone:
+5632 250 8311

npf.cl 

anid.cl

Host Institutions: 
University of Valparaiso
Federico Santa María 
Technical University
Adolfo Ibáñez University

Associate Researchers: 
 Hayk Hakoyan; Johan Olofsson; 
Carlos García. 

Assistant Researchers: 
Claudio Cesar Caceres; Itziar de 
Gregorio; Pedro Mardones; Viviana 
Guzmán; Laura Pérez; Octavio 
Guilera. 

Junior Researchers: 
Christian Adam; Luciano del Valle; 
Karina Maucó; Matías Montesinos; 
Clément Perrot; María Paula Ronco; 
Mario Sucerquia. 

Senior Researchers:
William Brooks; Stefan Kraus; John 
D. Monnier; Daniel Price; Boris 
Gänsicke.
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Millennium Nucleus
>> CONTACT INFORMATION: >>  RESEARCHERS: 

>> OUTREACH ACTIVITIES:

• Commitment to education. Continued participation over the years in the 
initiative Mil científicos, mil aulas (“A Thousand Scientists, A Thousand 
Classrooms”), in the Explora Regional School Science and Technology 
Congress, and collaboration with Educación Futuro in talks and internships.

• Creation of astronomy workshops for students and academics.

• Participation in the organization and development of the School Astronomy 
Congress, an initiative that brings together elementary and high school 
students from various regions of the country and is led by the University of 
Concepción.

• Organization and execution of the Astronomy Day in Valparaíso (since 2017).

• Lectures for the general public (face-to-face and online format), massive 
nocturnal observations and participation in various science fairs and 
festivals.

• Development of an inclusive kit, with a focus on people with blindness or low 
vision but with universal design, for learning the processes of stellar and 
planetary formation.

• Creation of a manual for the inclusive teaching of astronomy, which includes 
activities related to the inclusive kit and a guide to astrophysical terms. Braille 
language was incorporated in the printing of this manual. In addition, an 
audio and video version were created, which includes Chilean sign language.

>> MAIN ACHIEVEMENTS:

• Creation of 20 cm diameter astronomical mirrors 
(carbon fiber based) with a fast and reproducible 
methodology.

• Detection of exocomets in debris discs by analysis 
of gas absorptions.

• Analysis of a brown dwarf orbiting a binary system, 
allowing inferences about the unknown formation 
process of these objects.

• Resolution of the TWA7 debris disk, revealing spiral 
arm and outer ring. Confirmation of the 
contamination of the pre-ALMA images.

• Study of the disk scattering process due to 
photoevaporation, one of the most important 
processes related to the planet formation process.

• 1st light from a carbon fiber mirror: an image of the 
moon produced by a carbon fiber mirror 
(NPF/CCTVal collaboration) of 19 cm diameter 
without aluminizing.

• Study, from the perspective of planetary formation, 
the existence of the size distribution observed in 
the exoplanets discovered by Kepler.

• Study of the destruction of the atmosphere of 
planets orbiting evolved stars.

• Theoretical study of the origin and ancient past of 
the Trojans (asteroids that share the orbit of a 
planet) around a Jupiter-like planet.

 Creation of an inclusive kit to explain by vision, 
sound and touch, the main phases of planetary 
formation. 
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