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SKILLS
PROGRAMMING
• 20+ years:
C++/C. Most of my research is developed in these
languages. Code in repository with ∼ 80000 lines.
Expertise in C++ includes structures, classes,
paralelization with MPI and OpenMP. Statistical
analysis of large astronomical data sets. Visualization
(SuperMongo, Gnuplot). WxWidgets.
• 10+ years:
Python, Fortran. Basic applications (signal analysis,
differential equations).
• 25+ years:
Latex. Advanced knowledge in tex editing (articles,
reports, books, presentations).
• 5+ years:
HTML. Basic knowledge on web-page building.

SCIENCE | 20 YEARS OF RESEARCH EXPERIENCE
IN PHYSICS, ASTRONOMY AND COSMOLOGY. MAIN
SUBJECTS OF INTEREST
• Cosmological Physics and astrophysics:
General relativity. Evolution of the Universe.
Cosmological Probes. Cosmological parameters.
Galaxies. Stellar Evolution
• Physics:
Classical Mechanics. Celestal Mechanics. Statistical
Mechanics. Quantum Physics. Statistical methods.

TECHNOLOGY
Linux • Git/Github
UNIX • Windows • MacOS

LANGUAGES
• Spanish (mother tongue)
• English (very fluent)
• Italian (very fluent)
• German (modestly fluent)

OTHER INTERESTS/SKILLS
• Music (amateur guitar player)
• Aviation, aeronautics
• Literature and History.

EXPERIENCE
INSTITUTODEASTROFÍSICADECANARIAS
(IAC) | ADVANCED SEVERO OCHOA FELLOW
June 2017 – Dec 2024 | Tenerif, Spain

• Research in the field of cosmology and large-scale
structure of the Universe. Developed algorithms to
produce sinthetyc catalogs for cosmological
statistcal analysis.

UNIVERSITÁDEGLI STUDI ROMA3 |
POST-DOCTORAL RESEARCHER
Jan 2015 – Dec 2016 | Rome, Italy

• Code development for statistical analysis of galaxy
redhsift survey produced by the Euclid mission.

OSSERVATORIOASTRONOMICODI
FRASCATI (OAF) | POST-DOCTORAL
RESEARCHER
Aug 2013 – Jan 2015 | Frascati, Italy

• Code development for statistical analysis of galaxy
redshift survey produced by the Euclid mission.

• Statistical analysis of photometric redshift samples.
Code develpment for angular clustering and the
constraint of cosmological parameters.

ARGELANDER INSTITUT FÜRASTRONOMIE
(AIFA) - UNIVERSITÄT BONN |
POST-DOCTORAL RESEARCHER
Sept 2010 – Aug 2013 | Bonn, Germany

• Research in the field of cosmological parameters
and probes for cosmological probes.

PROJECTS
EUCLID | RESEARCHER
Aug. 2013 – Present | ESA
Produced a prototype code (C++) to measure the power
spectrum of galaxy distribution for the Euclid mission.

DESI | RESEARCHER
Jan 2021 – May 2023 | International collaboration
Lead the development of learning techniques to produce
synthetic catalogs aming at statistical analysis of n-
point statistics of galaxy distributions.

MAPPING THEUNIVERSEWITHMODIFIED
GRAVITY | IP PROJECT GRANTED BY THE
GOVERNMENT OF THE CANARY ISLANDS.
Jan 2022 – Jan 2023 | Tenerif, Spain
Lead the research in the field of models of modified
gravity and learning techniques to produce syntetic
catalogs.

https://github.com/balaguera
https://www.linkedin.com/
https://abalant.wixsite.com/abalan


EDUCATION
UNIVERSITY LUDWIGMAXIMILLIAN
DR.RER.NAT ASTRONOMY
Cum Laude Thesis
2011| Munich, Germany
IMPRS fellowship. Doctoral studies in Cosmology and
the large scale strucure of the Universe (see Ph.D
document here) with a very intense theoretical and
numerical load.

UNIVERSIDADDE LOSANDES
MASTER IN SCIENCE-PHYSICS
Magna Cum Laude Thesis
2005| Bogotá, Colombia
Research on theoretical cosmology.

UNIVERSIDADNACIONALDECOLOMBIA
BACHELOR OF PHYSICS
2002| Bogotá, Colombia
Research on solar neutrino physics.

RESEARCH
IAC | RESEARCHER IN COSMOLOGY
June 2017 – Dic 2024 | Tenerif, Spain
Main research was focused on the statistical analysis of
large-scale structure, aiming at developing learning
techniques to build large number of synthetic galaxy
catlagos. Developments in C++ and Pyhton.

OAFROME, ROMA3 | POST-DOCTORAL
RESEARCHER
Jan 2013 – Dec 2016 | Rome, Italy
Led the analysis of angular clustering of photometric
redshift galaxy samples, leading to the construction of a
public algorithm to perform tomographic analysis in
cosmology.

AIFA | POST-DOCTORAL RESEARCHER
Aug 2010 – Aug 2013 | Bonn, Germany
Lead the research on new probes for cosmological
analysis and the impact of baryon physics on the
determination of cosmological parameters.

MAX-PLANCK INSTITUTE FOR
EXTRATERRESTRIAL PHYSICS |
UNDERGRADUATED RESEARCHER
Aug 2006 – Aug 2010 | Garching, Germany
Lead the clustering analysis of the largest (to that date)
X-ray galaxy cluster catalog.

UNIVERSIDADDE LOSANDES |
UNDERGRADUATED RESEARCHER
Jan 2003 – Dec 2005 | Bogotá, Colombia
Research in the field of theoretical cosmology and dark
energy.

TEACHING
UNIVERSIDADDE LOSANDES | ASISSTANT
TEACHER
2003-2005 |
Classical physics.

UNIVERSIDADDE LA LAGUNA | ASISSTANT
TEACHER
2019-2021|
Computational techniques

PUBLICATIONS
SCIENTIFIC PAPERS | COSMOLOGY AND
ASTROPHYSICS
Statistics taken from the ADS site:
•Number of papers: 85
•Normalized count: 9
•Total referred citations: 3538
•h-index: 28
•ORCID: 0000-0001-5028-3035
Some examples of first author publications:

• Secondary halo bias through cosmic time I.
Scaling relations and the connection with the
cosmic web (2024).

• DESI mock challenge. Halo and galaxy
catalogues with the bias assignment method
(2023)

• Extracting cosmological information from the
angular power spectrum of the 2MASS
Photometric Redshift catalogue (2018).

LITERATURE | CONTEMPORARY LITERATURE
Pasaje Bremen (2025).

INTERVIEWS | OUTREACH
• Coloquio Astrophysics 2021
• Interview 2022
• Press releases
• Dialogues (2014)
.

https://edoc.ub.uni-muenchen.de/12792/
https://ui.adsabs.harvard.edu/search/filter_database_fq_database=OR&filter_database_fq_database=database%3A%22astronomy%22&format=SHORT&fq=%7B!type%3Daqp%20v%3D%24fq_database%7D&fq_database=(database%3A%22astronomy%22)&q=author%3A(%22Balaguera-Antolinez%22)&sort=score%20desc%2C%20bibcode%20desc&unprocessed_parameter=adsobj_query&unprocessed_parameter=qform&p_=0
https://orcid.org/0000-0001-5028-3035
https://www.aanda.org/articles/aa/pdf/2024/05/aa48694-23.pdf
https://www.aanda.org/articles/aa/pdf/2024/05/aa48694-23.pdf
https://www.aanda.org/articles/aa/pdf/2024/05/aa48694-23.pdf
https://www.aanda.org/articles/aa/pdf/2023/05/aa45618-22.pdf
https://www.aanda.org/articles/aa/pdf/2023/05/aa45618-22.pdf
https://www.aanda.org/articles/aa/pdf/2023/05/aa45618-22.pdf
https://watermark.silverchair.com/sty262.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAA1MwggNPBgkqhkiG9w0BBwagggNAMIIDPAIBADCCAzUGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMhjK7dAd-J7r3hl15AgEQgIIDBis95cFBfmXsPDdY67bLV0TkUBkqIe-zydZtLgu_9qLjwV_9jJyGkYADjtbksQpyaL-WAA4LF5B_DoLO6YBhDXzRySlo3tMTHd7y8Lbcqo11SyGIewzJ1Ng4moi-OcPnksT8RK4MZFmRfNR_4pxivE_5AUvvR5SOzDJevb1vYgDcHCE9_vJiUJORxTytES8Gmkr-Jd7bRGRgJt6vMS18kaRbFkr4jxcV2IMlBuaNa1faQk_Bo9KV3wwnKzkCgg3926x0NkH5o4qEVdysbwUijpxB5PNG_i24kxjL7uY8fgz8lkVV7rQL5qeTpEdD-r8jztkedU2Pi1qSkOHSBTMEtifHF-7aP451GPewnDS4NaJo2vPyofF_39xR7LiXtaiW2L2pNMK2ywiA37YLGeG10EcuP7jk-i-OSRGWONz7D1307bj1_Pv_R67evh0ZHyX-vYFbZla_y-WVETQiDM_9_PhlFoTTur5SlFfXGzu1CHfU10eiwqZ_0gVVmzRhGW19xWO-DXYuRwUrdxyWlMG1-Jf02rLQapkdvzXq7f6spjMdfY_7dfqLIld679MSzXQaASpFQ8-oIBqPHfkibFlozb_9Vn8HqT7tHFfah6-DrpZDYTDdTYznqLZ0Eq6akSCP2mt5xQIjhwZON29yq00GfB9JPNJEi-S7r2pdRSPCCZIjQbAng_4Fnx2sOXqSmsDqpgyM-jRTQxCZO7II2eg8dT4YImwJTLmfVyAPqlr9d60TvLvFbMfbPfi9NqwbYheHowAGs-mHN108xVplxxlrSWisBNYiyY0sl92_hDOg44Uvu5zaKQ4n7T4yqe-tusG45wf4GilmHc2rclw-fGm9893X9SJfTfEBi83fFam0IcMKXMBL1Ka8jFrGIV9iIW5E2NFWAmvtR2i6EXnGG599wX22yB3d1xdQAifMP92raEa5wApm1sg0vl9hykm1I-S3mesnkcKTZIiXYMUrApGsqm0pcaCqLymoK55_CSGqIeLZQB2Q7uirscdEJzTT6oAP1yjs3OcOJQ
https://watermark.silverchair.com/sty262.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAA1MwggNPBgkqhkiG9w0BBwagggNAMIIDPAIBADCCAzUGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMhjK7dAd-J7r3hl15AgEQgIIDBis95cFBfmXsPDdY67bLV0TkUBkqIe-zydZtLgu_9qLjwV_9jJyGkYADjtbksQpyaL-WAA4LF5B_DoLO6YBhDXzRySlo3tMTHd7y8Lbcqo11SyGIewzJ1Ng4moi-OcPnksT8RK4MZFmRfNR_4pxivE_5AUvvR5SOzDJevb1vYgDcHCE9_vJiUJORxTytES8Gmkr-Jd7bRGRgJt6vMS18kaRbFkr4jxcV2IMlBuaNa1faQk_Bo9KV3wwnKzkCgg3926x0NkH5o4qEVdysbwUijpxB5PNG_i24kxjL7uY8fgz8lkVV7rQL5qeTpEdD-r8jztkedU2Pi1qSkOHSBTMEtifHF-7aP451GPewnDS4NaJo2vPyofF_39xR7LiXtaiW2L2pNMK2ywiA37YLGeG10EcuP7jk-i-OSRGWONz7D1307bj1_Pv_R67evh0ZHyX-vYFbZla_y-WVETQiDM_9_PhlFoTTur5SlFfXGzu1CHfU10eiwqZ_0gVVmzRhGW19xWO-DXYuRwUrdxyWlMG1-Jf02rLQapkdvzXq7f6spjMdfY_7dfqLIld679MSzXQaASpFQ8-oIBqPHfkibFlozb_9Vn8HqT7tHFfah6-DrpZDYTDdTYznqLZ0Eq6akSCP2mt5xQIjhwZON29yq00GfB9JPNJEi-S7r2pdRSPCCZIjQbAng_4Fnx2sOXqSmsDqpgyM-jRTQxCZO7II2eg8dT4YImwJTLmfVyAPqlr9d60TvLvFbMfbPfi9NqwbYheHowAGs-mHN108xVplxxlrSWisBNYiyY0sl92_hDOg44Uvu5zaKQ4n7T4yqe-tusG45wf4GilmHc2rclw-fGm9893X9SJfTfEBi83fFam0IcMKXMBL1Ka8jFrGIV9iIW5E2NFWAmvtR2i6EXnGG599wX22yB3d1xdQAifMP92raEa5wApm1sg0vl9hykm1I-S3mesnkcKTZIiXYMUrApGsqm0pcaCqLymoK55_CSGqIeLZQB2Q7uirscdEJzTT6oAP1yjs3OcOJQ
https://watermark.silverchair.com/sty262.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAA1MwggNPBgkqhkiG9w0BBwagggNAMIIDPAIBADCCAzUGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMhjK7dAd-J7r3hl15AgEQgIIDBis95cFBfmXsPDdY67bLV0TkUBkqIe-zydZtLgu_9qLjwV_9jJyGkYADjtbksQpyaL-WAA4LF5B_DoLO6YBhDXzRySlo3tMTHd7y8Lbcqo11SyGIewzJ1Ng4moi-OcPnksT8RK4MZFmRfNR_4pxivE_5AUvvR5SOzDJevb1vYgDcHCE9_vJiUJORxTytES8Gmkr-Jd7bRGRgJt6vMS18kaRbFkr4jxcV2IMlBuaNa1faQk_Bo9KV3wwnKzkCgg3926x0NkH5o4qEVdysbwUijpxB5PNG_i24kxjL7uY8fgz8lkVV7rQL5qeTpEdD-r8jztkedU2Pi1qSkOHSBTMEtifHF-7aP451GPewnDS4NaJo2vPyofF_39xR7LiXtaiW2L2pNMK2ywiA37YLGeG10EcuP7jk-i-OSRGWONz7D1307bj1_Pv_R67evh0ZHyX-vYFbZla_y-WVETQiDM_9_PhlFoTTur5SlFfXGzu1CHfU10eiwqZ_0gVVmzRhGW19xWO-DXYuRwUrdxyWlMG1-Jf02rLQapkdvzXq7f6spjMdfY_7dfqLIld679MSzXQaASpFQ8-oIBqPHfkibFlozb_9Vn8HqT7tHFfah6-DrpZDYTDdTYznqLZ0Eq6akSCP2mt5xQIjhwZON29yq00GfB9JPNJEi-S7r2pdRSPCCZIjQbAng_4Fnx2sOXqSmsDqpgyM-jRTQxCZO7II2eg8dT4YImwJTLmfVyAPqlr9d60TvLvFbMfbPfi9NqwbYheHowAGs-mHN108xVplxxlrSWisBNYiyY0sl92_hDOg44Uvu5zaKQ4n7T4yqe-tusG45wf4GilmHc2rclw-fGm9893X9SJfTfEBi83fFam0IcMKXMBL1Ka8jFrGIV9iIW5E2NFWAmvtR2i6EXnGG599wX22yB3d1xdQAifMP92raEa5wApm1sg0vl9hykm1I-S3mesnkcKTZIiXYMUrApGsqm0pcaCqLymoK55_CSGqIeLZQB2Q7uirscdEJzTT6oAP1yjs3OcOJQ
https://www.amazon.com/dp/B0FZK2Q5MK?ref_=pe_125775000_1044873430_i_fed_asin_title&language=en_US
https://www.youtube.com/watch?v=_svwlidAEjc
https://www.eltiempo.com/cultura/gente/colombiano-participa-en-mision-espacial-que-explorara-el-universo-782274
https://www.iac.edu.es/es/divulgacion/noticias/desarrollan-nuevas-tecnicas-para-la-creacion-de-catalogos-sinteticos-de-galaxias
https://www.idartesencasa.gov.co/multidisciplinar/video/debate-sobre-la-astronomia-en-colombia-parte-2
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