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Academic Summary

Research Areas – Astrostatistics and machine-learning methods for large astronomical surveys, with applica-

tions to galaxy evolution, Galactic structure, time-domain astronomy, cosmology, and scien-

tific software.

Publications – Author or co-author of 130+ scholarly outputs, including peer-reviewed articles, invited re-

views, software records, reports, book chapters, and a PROSE-award-winning book. Full

publication list appears at the end of this CV.

Research Funding – Principal investigator on competitive research awards totalling more than $1M, including

CAS Talents, CNPq, Shanghai Talents, NSFC, FAPESP, and MTA funding.

Leadership – Founder and Co-Chair of the Cosmostatistics Initiative (COIN), an international network of

80+ researchers across academia and industry; Chair of the Astrostatistics Interest Group of

the International Statistical Institute.

Mentoring – Supervision of PhD, MSc, and undergraduate research projects, including student work lead-

ing to peer-reviewed publications, software packages, and international collaborations.

Positions

2023 – . . . – Senior Lecturer, Centre for Astrophysics Research, University of Hertfordshire, UK.
2024 – . . . – Adjunct Associate Professor, University of North Carolina, Chapel Hill, NC, USA.

2020 – 2022 – Associate Professor, Shanghai Astronomical Observatory, CAS, Shanghai, China.

2017 – 2020 – Postdoctoral Fellow University of North Carolina, Chapel Hill, NC, USA.

2014 – 2016 – Postdoctoral Fellow Eötvös Loránd University, Budapest, Hungary.

2012 – 2014 – Postdoctoral Fellow KASI, Daejeon, South Korea.

2010 – 2011 – Postdoctoral Fellow Kavli-IPMU, Kashiwanoha, Japan.

Education

2004 – 2009 – University of Sao Paulo, Direct-Entry PhD in Astrophysics

Thesis title: Origin of Cosmic Magnetic Fields.
Supervisor: Reuven Opher.

1999 – 2004 – B.Sc. Astronomy Federal University of Rio de Janeiro.

Thesis title: Cosmic Acceleration.
Supervisor: Ioav Waga

Research Interests

Astrostatistics – Statistical and machine-learning methodology for survey-era astronomy, with

emphasis on interpretable inference, robust segmentation, low-rank structure,

uncertainty-aware classification, and reproducible software pipelines.

Galaxy and Stellar Systems – Data-intensive studies of galaxy evolution, IFU data cubes, extragalactic globular

clusters, nuclear star clusters, and Galactic structure traced by young stellar objects

and open clusters.
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Research Interests (continued)

Scientific Software – Reusable R and Python software for astronomical inference and image/spectral anal-

ysis, including SpectralUnmix, sagui, Capivara, Galmoss, galmask, and qrpca.

Research Highlights

Scientific Software – Led the development of dozens statistical and machine-learning software packages

in R and Python (e.g. SpectralUnmix, sagui, Capivara, Galmoss, qrpca), deployed

in galaxy surveys, IFU data analysis, and scalable astronomical data-processing

pipelines.

Statistical Inference – Co-developed the first likelihood-free inference framework applied to cosmology,

establishing early simulator-driven inference workflows that anticipated modern

simulation-based inference approaches in astrophysics.

Astrostatistics – Co-authored invited review articles in the Annual Review of Statistics and Its Applica-
tion and the Notices of the American Mathematical Society.

Galactic Structure – Co-led the discovery of a previously unresolved high–pitch-angle structure in the

MilkyWay’s spiral arms, the identification of COIN–Gaia open clusters, and the con-

struction of one of the largest catalogues of young stellar objects (SPICY) in the inner

Galactic midplane.

Nuclear Astrophysics – Developed the first hierarchical Bayesian framework for inferring nuclear reaction

cross sections and S-factors in Big Bang nucleosynthesis, achieving state-of-the-art

precision.

Time-Domain Astronomy – Contributed to the development and deployment of data-driven methods for time-

domain astronomy, including alert-stream analysis, active-learning strategies, and

broker-integrated science modules for ZTF and LSST science.

Prizes, Awards, and Competitive Fellowships

Major Competitive Research Funding

2025 – 2029 – Hyperspectral Image Segmentation at Scale— $200,000; CNPq (Brazil). [PI]

2021 – 2023 – CAS Talents Programme— $800,000; Chinese Academy of Sciences. [PI]

– MESCAL:Multidimensional Exploration of Stellar Clusters via Automated Learning— $32,000; Na-
tional Science Foundation of China. [PI]

2017 – 2020 – Shanghai Talents Programme— $120,000; Shanghai Municipality. [PI]

2014 – 2016 – MTA Fellowship— $50,000; Hungarian Academy of Sciences. [PI]

Honours, Awards, and Visiting Appointments

2024 – 2025 – FAPESP Visiting Professorship— $50,000; University of São Paulo.

2016 – 2017 – FAPESP Visiting Professorship— $50,000; University of São Paulo.

2022 – Excellence in Research Award; Shanghai Astronomical Observatory.

2018 – PROSE Award—Best Book in Cosmology and Astronomy.

2017 – Marie Skłodowska–Curie Fellowship; AstroFit Programme, Italy.

2016 – International Astrostatistics Association Award—Best Paper in Astrostatistics.

2014 – Excellence in Research Award; Korean Astronomy and Space Science Institute.



Leadership Roles

2014 – . . . – Founder & Co-Chair, Cosmostatistics Initiative (COIN) International research network of∼80+ re-

searchers across academia and industry. Designed and led a distributed, project-driven team-science

model coordinating multi-institution collaborations across major surveys and infrastructures (e.g.

LSST, DES, Fink), integrating statistical methodology, software development, and astrophysical ap-

plications.

2017 – . . . – Led international research programmes in astrostatistics, machine learning, and cosmology, coordi-

nating teams across multiple institutions and securing competitive funding from CAS, FAPESP, and

CNPq (total funding> $1M).

2015 – . . . – Led the development of dozens of open-source scientific software packages for large-scale astronomi-

cal data analysis, forming interoperable tools adopted in survey science and data-intensiveworkflows.

2014 – . . . – Established and coordinated international collaborations across Europe, Asia, and the Americas, in-

tegrating expertise in statistics, computer science, and astrophysics within large-scale scientific ini-

tiatives.

Teaching and Supervision Activities

PhD Supervision

2025-2029 – Niranjana Prashanth, Project title: Globular Cluster Spectral Deconvolution in Data-Cubes, Uni-
versity Federal of Rio Grande do Sul

– Suresh Parekh, Project title: GPU-accelerated Spectral Fitting, University Federal of Rio Grande
do Sul

– Andressa Wille, Project title: Sub-galactic Star-formation across cosmic time, University Federal
of Rio Grande do Sul

2024-2027 – Simran Singh, Project title: Dynamical Mapping of Star Formation in the Solar Neighborhood,
University of Hertfordshire

– Mittal Shree Hari, Project title: The role of the Cosmic Web in the evolution of galaxies, University
of Hertfordshire

2016-2020 – Maria Luiza Dantas, Thesis title: UV bright red-sequence galaxies: a comparative study between
UV upturn and UV weak systems, University of Sao Paulo

Master Supervision

2022-2024 – Mi Chen, Project title: GPU-accelerated galaxy profile fitting, Shanghai Astronomical Observa-

tory

2021-2023 – Quanfeng Xu, Project title: Low-rank factorization with GPU acceleration, Shanghai Astronom-

ical Observatory

– Zihao Mu, Project title: Effects of galaxy morphology on Quenching of galaxies, Shanghai Astro-
nomical Observatory

Undergraduate Supervision

2025– 2027 – Bruna Lima, SED-based multi-imaging segmentation of galaxy bars
2021– 2024 – Yash Gondhalekar, Image segmentation and masking, Research packaged published.
2021–2022 – Peng Chen, Low-Rank data denosing and reconstruction, Research packaged published.

2019 – Renan dos Santos Barbosa, Uncertainty aware principal Components, Research published in

peer-reviewed paper. [Remote student from University of Sao Paulo]

– Tan Hong Kiat,MCMC analysis of 7Be(n, p)7Li. Research published in peer-reviewed paper.

[Exchange student from University of Singapore]

2018 – Yeoh Jun Kai, Nucleosynthesis simulation visualizations. [Exchange student from University of

Singapore]

Courses Taught

2023-2024, Sem A – Statistical and Analysis [master-level class] 30 students



Teaching and Supervision Activities (continued)

– Machine Learning and Neural Networks [master-level class] 3000 students

2024, Sem B – Machine Learning and Neural Networks [master-level class] 300 students

2023, Sem C – Research Methods in Data Science [master-level class] 250 students

Professional Affiliations and Services

Projects – COIN, MAUVE, FINK, LSST, J-PAS

Referee – A&A; MNRAS; Nature; New Astronomy Reviews; PRL; PASP; ApJ; ApJL; ApJS; A&C.

Selected Media

May 14, 2025 – AI-powered algorithm Capivara unmasks hidden structures in galaxies by analyzing their spectral fin-
gerprints, https://phys.org/news/2025-05-ai-powered-algorithm-capivara-unmasks.html

Jul 27, 2022 – An interview by overleaf, https://www.overleaf.com/blog/an-interview-with-rafael-s-de-

souza

Aug 17, 2021 – Astronomers Find a ‘Break’ in One of the MilkyWay’s Spiral Arms, NASA Press Release, https://www.

nasa.gov/feature/jpl/astronomers-find-a-break-in-one-of-the-milky-way-s-spiral-arms

Dec 1, 2020 – Mapping stellar nurseries in the Milky Way, Phys.org, https://phys.org/news/2020-12-stellar-
nurseries-milky.html

Recent Selected Talks

2026 – SED-based galaxy segmentation, BlueMUSE Workshop, Stockholm, Sweden.

2025 – Spectral-based galaxy segmentation, LSST LATAM, Mexico City, Mexico.

2024 – Galaxy classification at scale, Instituto Nacional de Pesquisas Espaciais (INPE), Brazil.

2023 – Astrostatistics and machine learning, Kavli Institute for Cosmology, Cambridge, UK.
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7 Pessi, P., Ishida, E. E. O., Durgesh, R., Hayes, E. E., Nakazono, L., Oliveira, R. A. P., . . . et al. (2024c, July). Fink
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candidates detected by ELEPHANT.
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Science Fiction

Dec 29, 2022 – A Journey into the Void, Rafael S. de Souza – "Captain Jameson travels to the Great Attractor in

search of answers but instead finds a Lovecraftian cosmic horror that reveals the true nature of the

universe to him."

Dec 12, 2022 – The City of Endless Time, Rafael S. de Souza – In a dystopian city where time travel
has revolutionized education, babies are placed into Universities and returned as adults. Still,
the rapid population growth strains the city’s infrastructure and leads to chaos and despair
https://www.wattpad.com/story/329017604-the-city-of-endless-time

Apr 14, 2022 – Beyond the Rainbow, Xuenan Cao & Rafael S. de Souza – "The story reflects the daily reality of

apathy, stimulant abuses, and toxic competitions." https://www.wattpad.com/story/307604331-

beyond-the-rainbow

https://www.wattpad.com/story/330564922-a-journey-into-the-void
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