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About UDP:

Universidad Diego Portales (UDP) is a prestigious private university 
located in Santiago, Chile. Founded in 1982, UDP is today regarded 
as one of the top undergraduate universities in Chile, hosting over 
15,000 students across its 10 faculties. These faculties cover a large 
number of disciplines, such as architecture, social sciences, law,  
medicine, education and engineering. In the past decade, UDP has 
made the transition into becoming an institution that also hosts world-
class research and graduate programs in selected areas. In fact, in 
2017, UDP was recognized by Nature magazine as one of the “rising 
stars” in natural science research in South America. 

In addition to the new astronomy Ph.D. program, UDP offers 
doctorate degrees in Law, Psychology, Education, Philosophy, Political 
Sciences, and Higher Education. The latter three are dual-degree 
programs with Leiden University in the Netherlands.

P O S T G R A D O S  U N I V E R S I D A D  D I E G O  P O R T A L E S

About the Faculty of  
Engineering and Sciences:

The Astronomy Ph.D. programs is offered by 
the Faculty of Engineering and Sciences, which 
is located in UDP’s urban campus in Downtown 
Santiago. Santiago is a vibrant city for astrono-
my research. Astronomy groups from five major 
Chilean universities (including UDP) are based in 
the city. The Joint ALMA observatory (JAO) and 
the Santiago offices of the European Southern 
Observatory (ESO) are also a short commute 
away from UDP.

Credit: NASA



P O S T G R A D O S  U N I V E R S I D A D  D I E G O  P O R T A L E S

Taking advantage of Chile’s unparalleled telescope 
access, UDP offers a highly competitive and 
personalized Ph.D. program in observational 
astronomy. The program is 7 to 8 semesters long. 
Students can join the program in March or August 
and are expected to start research activities in their 
first semester. The transfer of credits from previous 
institutions can be considered. English is the 
working language. Observing facilities available to 
the students include: ALMA, APEX, VLT, Gemini-S, 
Magellan, SOAR, Blanco, ESO 3.6 m, and the future 
LSST, E-ELT, and GMT.

Astronomy 
Ph.D. Program:

About the Astronomy Group:

The Astronomy Nucleus at Universidad Diego Portales, formed 
in 2013, performs research in areas ranging from protoplanetary 
disks and extrasolar planets to stars, the Milky Way and 
supernovae, active galactic nuclei, and high redshift galaxies. 
The group is characterized by young and very productive faculty 
and has a strong focus on observational astronomy, performing 
observations at X-ray, optical, infrared, and submillimeter/
radio wavelengths. Its research programs, typically part of large 
international collaborations, utilize the world-class telescopes 
located in the north of Chile as well as space-based observatories. 
The group, which also includes half a dozen international 
postdoctoral researchers, has been particularly successful 
obtaining telescope time in major facilities such as ALMA. Despite 
its short history, the Astronomy Nucleus at UDP has become the 
most productive group in Chile measured by the average number 
of publications per year of its faculty members. 



Structure of 
the program:

1st Semester 2nd Semester 3rd Semester 4th to  
8th Semesters

Galactic/stellar 
astronomy 

Extragalactic 
astronomy

or elective course

Planetary Systems or 
elective course

DISSERTATION

Research project I Research project II Research project III

Topics of Astronomy  
I

Topics of Astronomy 
II

Topics of Astronomy 
III

Candidacy exam

Requirements: 

Undergraduate and/or master’s degree 
in Astronomy, Physic, or closely related 
fields. Full-time availability and a good 
command of the English language. 



Observations and simulations of 
the close environments of accreting 
supermassive black holes:

Most massive galaxies have at their center 
supermassive black holes, which play a 
fundamental role in shaping the properties of 
their host galaxy during a phase in which they 
rapidly accrete matter from their surrounding. 
The structure of this circumnuclear material can 
be studied in the X-ray band, by looking at the 
features that are produced by the reprocessing of 
X-ray photons. By using a new simulations platform 
the PhD candidate will study how different 
structures of the environments affect the shape 
of the X-ray radiation. The simulations will then 
be compared with state-of-the-art observations 
in order to shed light on the structure of the 
close environments of supermassive black holes. 
The development of realistic simulations of the 
immediate surroundings of black holes is of the 
utmost importance for future high-resolution 
spectroscopical X-ray missions such as XARM 
(to be launched in 2021) and Athena (2028).  At 
UDP, the PhD candidate will join a very dynamic 
scientific community working on supermassive 
black holes in Santiago (www.agnsantiago.cl).

Hot Dust Obscured Galaxies:

Powered by highly obscured, hyperluminous AGN activity, 
Hot Dust Obscured Galaxies are some of the most luminous 
obscured quasars in the Universe. Identified originally by the 
WISE mission, these objects have been shown to be in the 
redshift range 2<z<4, and have luminosities exceeding 10^13 
Lsun, and about 10% exceeding 10^14 Lsun. A possible thesis 
project will investigate the properties of these objects and their 
role in galaxy evolution, studying things such as: their merger 
properties using deep ALMA observations, their redshift 
evolution, the existence and power of ionized and molecular 
gas outflows, and their internal gas kinematics, for example. 

High-redshift Galaxies: 

Since even light takes time to travel, studying distance 
galaxies allow us look back into the history of the Universe.  
Also, given the expansion of the Universe, infrared and optical 
light originating at the dawn of time appears redshifted to 
longer wavelengths that can be observed by  (sub)millimeter 
telescopes. At UDP, we offer dissertation topics on galaxy 
evolution across cosmic time, including: 1) Studies of galaxy 
evolution through molecular ultra deep field observations 
(The ALMA Spectroscopic Survey of the Hubble Ultra Deep 
Field; ASPECS), 2) Investigation of the interstellar medium 
of distant gravitationally lensed dusty star forming galaxies 
discovered by the South Pole Telescope, and 3) Studies of 
the properties of normal star forming galaxies at the end of 
cosmic reionization (with ALMA). 

Extragalactic astronomy 

Possible 
dissertation projects:

Planetary systems:
Extra-solar planets, high-contrast imaging, planet formation,  
protoplanetary disks, laboratory astrophysics of cosmic dust.

Stellar and galactic astronomy:
Galactic archeology, galactic dynamics, stellar evolution, transients.

Extragalactic astronomy:
Active Galactic Nuclei, supernovae, transients, submillimeter  
galaxies, galaxy evolution.

Research areas:



Planetary systems

The Demographics of  
protoplanetary disks:
Understanding the diversity of the planets that are 
being formed in the Galaxy requires large surveys 
of protoplanetary disks in star-forming regions. 
The closer the region, the higher is the level of 
detail in the images that can be obtained. The 
larger the sample, the better the statistics and the 
chances of finding particularly interesting systems. 
Such is this context of ODISEA, the Ophiuchus 
DIsk Survey Employing ALMA, a UDP-led survey of 
almost 300 protoplanetary disks in the Ophiuchus 
Molecular Cloud, the closest of the major star-
forming regions around the Sun. ODISEA aims to 
investigate the properties of protoplanetary disks 
as a function of stellar age, mass, and the presence 
of stellar companion in order to constrain planet 
formation theories.

Cosmic Dust Laboratory:
While dust typically constitutes only 1% of the 
mass present in protoplanetary disks, it is the 
main observable. Since the radiation from disks 
detected by ALMA mostly originates in cold 
millimeter-sized grains, correctly interpreting 
these images requires laboratory measurements 

of different types of dust grains (silicates, ices and 
organic material). The UDP Cosmic Dust laboratory 
is equipped with a top-of-the–line spectrograph that 
operates between 1 micron and 1 mm, in vacuum and at 
very cold temperatures (down to 4K) to measure optical 
properties of cosmic dust under realistic conditions. The 
measurements from this lab can be applied to models of 
protoplanetary disks using data from ALMA and other 
infrared and (sub)millimeter observatories.

Detection and characterization  
of extrasolar planets
In the last two decades astronomers discovered almost 4000 
new worlds around stars other    than the Sun. These planets 
have been discovered with different techniques: transits, 
radial velocity, microlensing, timing, and high-contrast 
imaging. Each technique can study a different kind of planet, 
and all together they are populating the mass/semi-major axis 
diagram of planetary systems. The huge number of planets 
discovered is permitting to understand and characterize 
atmospheres, dynamics, formation, and stability of extrasolar 
systems. In the last years, many specialized instruments have 
been built to find and characterize planets as small as our 
Earth.  With instruments as HARPS-S, Espresso (for radial 
velocity), Trappist-S (transits), OGLE project (microlensing), 
GPI and SPHERE (direct imaging) and many others, Chile is an 
ideal place to work as a planet hunter.

Stellar and galactic astronomy

Galactic structure and evolution  
in the era of big data:
We are in the middle of a revolution in Galactic 
studies thanks to the on-going data releases of 
Gaia, for which billions of parallaxes and proper 
motions are becoming available. This information, 
combined with high-resolution spectra from the 
ground allows us to make chemical maps of the 
Galaxy and like this learn more about its formation. 
A PhD thesis can be focused on developing 
state-of-the-art data science tools to exploit this 
wealth of data and answer scientific questions 
such as quantifying the distribution of dark matter 
in the Milky Way halo, putting constraints on the 
accretion history of the Galaxy or reconstructing 
the chemical evolution of the solar neighborhood.

The new reference for  
stellar populations:
Several pipelines are applied in the field to derive 
stellar parameters of survey spectra, which are 
then used to characterize the stellar populations 
of the Galaxy. Our group at UDP is one of the 
leaders in defining sets of reference stars for 

which the pipelines are tested, putting us at the heart in 
this field. A thesis dedicated to defining the next sets of 
reference for the future surveys would require becoming 
expert in the physics of stellar structure and evolution. This 
new set will be built taking into account the new surveys 
coming which will be complemented with the future seismic 
missions TESS and PLATO. The student will contribute to the 
understanding of the complex stellar atmospheres and to 
the emerging field of asteroseismology.

Explosive stellar transients:
We are in a golden era of transient research, with several 
panoramic optical surveys now working (e.g., ASAS-SN, 
GAIA, ATLAS, ZTF) or planned (LSST) that are revolutionizing 
our understanding of explosive events in the Universe, 
with applications to several areas of astrophysics such as 
stellar evolution, chemical enrichment, compact objects, 
and high energy physics. A PhD student working in this area 
will be focused in studying explosive stellar transients (e.g., 
supernovae, tidal disruption events, intermediate luminosity 
transients), mainly from the All-Sky Automated Survey for 
Supernovae (ASAS-SN) but also other complete surveys, 
to constrain their explosion mechanisms, progenitors, and 
physics through a variety of observational probes.



Faculty members:

Manuel Aravena 
PhD in Astronomy, 2009. University of Bonn and 
the Max-Planck Institute for Radioastronomy, 
Germany. Former ESO Fellow. Main research 
areas: star formation and interstellar medium 
of galaxies; submillimeter galaxies; radio and 
submillimeter astronomy. H-index = 30.

Roberto Assef 
PhD Astronomy, 2010, The Ohio State University, 
USA. Former NASA Postdoctoral Program Fellow, 
Jet Propulsion Laboratory, USA. Main research 
areas, Active Galactic Nuclei, supermassive black 
holes and galaxy evolution. Director of UDP 
Astronomy Group. H-index = 38.

Lucas Cieza 
PhD Astronomy, 2007, University of Texas at 
Austin, USA. Former Spitzer (NASA) and Sagan 
(NASA) Fellow at U. of Hawaii, USA. Main 
research areas: protoplanetary disks and planet 
formation. Director of Astronomy Ph.D. Program. 
H-index = 38.

Paula Jofre  
PhD astronomy, 2010, Ludwig Maximilian 
University and MPA, Germany. Post-doctoral 
positions in Laboratoire d’Astrophysique de 
Bordeaux, France, and University of Cambridge, 
UK. Research areas: stellar astrophysics, formation 
and evolution of the Milky Way. H-index = 29.

Jose L. Prieto 
PhD Astronomy, 2009, Ohio State University, 
USA. Former Hubble (NASA) and Carnegie-
Princeton Fellow, Carnegie Observatories and 
Princeton University, USA. Main research areas: 
supernovae explosions, massive stars, explosive 
transients and variable stars, time-domain 
astronomy. H-index = 51.

Claudio Ricci  
PhD Astronomy, 2011, Université de Geneve, 
Switzerland. Former JSPS Fellow, Kyoto University. 
Former China/CONICYT Fellow at Pontificia 
Universidad Catolica de Chile. Main research 
interests: supermassive black holes, galaxy 
evolution, high-energy astrophysics. H-index = 20

Alice Zurlo  
PhD astronomy, 2015, Laboratoire d’Astrophysique 
de Marseille, France, and Osservatorio 
Astronomico di Padova, Italy. Former CONICYT 
Postdoctoral Fellow at UDP. Main research areas: 
exoplanets, high-contrast, high-resolution imaging 
and spectroscopy. H-index= 18.

Observatorio Paranal
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