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MILLENNIUM NUCLEUS EVOLUTIONARY 
RECONSTRUCTION OF THE 

INTERSTELLAR MEDIUM ERIS

The Millennium Nucleus Evolutionary Reconstruction of the InterStellar medium (ERIS) will apply one of the basic 
principles of Darwin's Theory of Evolution – descent with modification – to cosmic evolution. This fundamental 
tool (phylogenetic tree) has been extensively used in other evolutionary studies of the Earth. Since trees have 
mathematical structures and graphs, we will consolidate an interdisciplinary collaboration among astronomers, 
biologists and mathematicians to achieve our goals.
We propose to reconstruct the galaxy evolution by building and interpreting phylogenetic trees that are 
appropriate for astronomical data. Therefore, we will simulate the evolution of galaxies based on their shared 
history. In addition, we will use observed data to deal with uncertainties.
Our method is original and has only been applied in this context by team members. Through ERIS we will combine 
the necessary experiences to face the following challenges in this new field of research. Our contribution to the 
country and the world can be illustrated with the example of Chile brand (Marca Chile), which recently created a 
network of 23 Chileans experts and their ideas represent our country abroad. Our work on cosmic phylogenetic 
trees is part of this initiative. In the short term, we hope to apply our methods to theoretical models of galaxy 
formation, as well as to generate new methods in dealing with large datasets of astronomy.
These achievements, although technical, are an important step towards reconstructing galaxy evolution with 
phylogenetic thinking. In the long term, we plan to establish a new field of research, called cosmic phylogenetics. 
This new field will help us answer fundamental questions about galaxy evolution with modern phylogenetic tools. 
We also seek to become an example of successful interdisciplinary and diverse collaboration.

• Numerical simulations of galaxy evolution
• Analysis of stellar population data both spectral and dynamic
• Generation of phylogenetic tools applied to astronomical data
• Star structure and evolution

Focus Area: Astronomy, mathematics, biology
Specialty: Chemical evolution

Millennium Nucleus

Recently awarded Millennium 
Nucleus, no publications have 
been reported.
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>> MAIN ACHIEVEMENTS:

>>

•

Sponsoring Institutions: 
Pontifical Catholic University 
of Chile 
Diego Portales University 

 Recently awarded Millennium Nucleus, no 
major achievements have been reported.

Associate Researchers: 
Evelyn Johnston, Alvaro Rojas 
Arriagada. 

Adjunct Researchers:
Manuela Zoccali, Claudia Aguilera, 
Emanuel Sillero, Robert Yates, Payel 
Das, Xia Hua. 

Senior Researchers:
Jaime San Martin, Robert Foley, 
Alejando Maass, Gerry Gilmore. 
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>> OUTREACH ACTIVITIES: 

• Genuniversal project, with focus on children, seeks to create the critical 
thinkers of the future. Therefore, we are working with schools from different 
regions of Chile and with various funds. This is a collaborative network 
among teachers, directors, educational foundations and, of course, our 
children. We have concentrated on the generation 2022 of sixth graders, with 
whom we will follow their progress over the years throughout the duration of 
the Nucleus. The website of this activity is: genuniversal.cl 


