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Popular open-source software
tinygp — 277 stars / 22 forks

The tiniest of Gaussian Process libraries [docs]
showyourwork — 533 stars / 43 forks

A workflow for reproducible and open scientific articles [docs]
emcee — 1421 stars / 430 forks

The Python ensemble sampling toolkit for affine-invariant MCMC [docs]
corner.py — 490 stars / 227 forks

Make some beautiful corner plots [docs]
exoplanet — 200 stars / 54 forks

Fast & scalable MCMC for all your exoplanet needs! [docs]
daft — 670 stars / 119 forks

Render probabilistic graphical models using matplotlib [docs]
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http://dx.doi.org/10.1088/0004-637X/800/1/46
http://arxiv.org/abs/1408.3149
https://ui.adsabs.harvard.edu/abs/2015ApJ...800...46B
http://dx.doi.org/10.1088/0004-637X/795/1/64
http://dx.doi.org/10.1088/0004-637X/795/1/64
http://arxiv.org/abs/1406.3020
https://ui.adsabs.harvard.edu/abs/2014ApJ...795...64F
http://dx.doi.org/10.1088/0004-637X/791/2/89
http://dx.doi.org/10.1088/0004-637X/791/2/89
http://arxiv.org/abs/1405.5229
https://ui.adsabs.harvard.edu/abs/2014ApJ...791...89D
http://dx.doi.org/10.1088/0004-637X/779/2/103
http://dx.doi.org/10.1088/0004-637X/779/2/103
http://arxiv.org/abs/1310.4179
https://ui.adsabs.harvard.edu/abs/2013ApJ...779..103D
http://dx.doi.org/10.1088/0004-6256/146/1/7
http://dx.doi.org/10.1088/0004-6256/146/1/7
http://arxiv.org/abs/1211.5805
https://ui.adsabs.harvard.edu/abs/2013AJ....146....7B
https://ui.adsabs.harvard.edu/abs/2013AJ....146....7B
http://dx.doi.org/10.1086/670067
http://arxiv.org/abs/1202.3665
https://ui.adsabs.harvard.edu/abs/2013PASP..125..306F
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1 Weisz, Daniel R.; Fouesneau, Morgan; Hogg, David W.; Rix, Hans-Walter; et al. (incl. DFM),
2013, The Panchromatic Hubble Andromeda Treasury. IV. A Probabilistic Approach to
Inferring the High-mass Stellar Initial Mass Function and Other Power-law Functions, The
Astrophysical Journal, 762, 123 (arXiv:1211.6105) [33 citations]

Preprints & white papers
14 Hey, Daniel; Huber, Daniel; Ong, Joel; Stello, Dennis; & Foreman-Mackey, Daniel, 2024,

Precise Time-Domain Asteroseismology and a Revised Target List for TESS Solar-Like
Oscillators, ArXiv (arXiv:2403.02489)

13 Garcia, Lionel; Foreman-Mackey, Daniel; Murray, Catriona A.; Aigrain, Suzanne; et al., 2024,
nuance: Efficient detection of planets transiting active stars, ArXiv (arXiv:2402.06835)

12 Fortune, Mark; Gibson, Neale P.; Foreman-Mackey, Daniel; Evans-Soma, Thomas M.; et al.,
2024, How do wavelength correlations affect transmission spectra? Application of a new fast
and flexible 2D Gaussian process framework to transiting exoplanet spectroscopy, ArXiv
(arXiv:2402.15204)

11 Cabezas, Alberto; Corenflos, Adrien; Lao, Junpeng; Louf, Rémi; et al. (incl. DFM), 2024,
BlackJAX: Composable Bayesian inference in JAX, ArXiv (arXiv:2402.10797)

10 Blanton, Michael R.; Evans, Janet D.; Norman, Dara; O’Mullane, William; et al. (incl. DFM),
2023, The Future of Astronomical Data Infrastructure: Meeting Report, ArXiv
(arXiv:2311.04272)

9 Eadie, Gwendolyn M.; Speagle, Joshua S.; Cisewski-Kehe, Jessi; Foreman-Mackey, Daniel;
et al., 2023, Practical Guidance for Bayesian Inference in Astronomy, ArXiv
(arXiv:2302.04703) [5 citations]

8 Edwards, Thomas D. P.; Wong, Kaze W. K.; Lam, Kelvin K. H.; Coogan, Adam; et al. (incl.
DFM), 2023, ripple: Differentiable and Hardware-Accelerated Waveforms for Gravitational
Wave Data Analysis, ArXiv (arXiv:2302.05329) [12 citations]

7 Wong, Kaze W. K.; Gabrié, Marylou; & Foreman-Mackey, Daniel, 2022, flowMC:
Normalizing-flow enhanced sampling package for probabilistic inference in Jax, ArXiv
(arXiv:2211.06397) [7 citations]

6 Chance, Quadry; Foreman-Mackey, Daniel; Ballard, Sarah; Casey, Andrew; et al., 2022,
paired: A Statistical Framework for Determining Stellar Binarity with Gaia RVs. I. Planet
Hosting Binaries, ArXiv (arXiv:2206.11275) [4 citations]

5 Luger, Rodrigo; Bedell, Megan; Foreman-Mackey, Daniel; Crossfield, Ian J. M.; et al., 2021,
Mapping stellar surfaces III: An Efficient, Scalable, and Open-Source Doppler Imaging Model,
ArXiv (arXiv:2110.06271) [38 citations]

4 Wang, Dun; Hogg, David W.; Foreman-Mackey, Daniel; & Schölkopf, Bernhard, 2017, A
pixel-level model for event discovery in time-domain imaging, ArXiv (arXiv:1710.02428) [11
citations]

3 Barnes, Rory; Deitrick, Russell; Luger, Rodrigo; Driscoll, Peter E.; et al. (incl. DFM), 2016,
The Habitability of Proxima Centauri b I: Evolutionary Scenarios, ArXiv (arXiv:1608.06919)
[64 citations]

2 Montet, Benjamin T.; Angus, Ruth; Barclay, Tom; Dawson, Rebekah; et al. (incl. DFM), 2013,
Maximizing Kepler science return per telemetered pixel: Searching the habitable zones of the
brightest stars, ArXiv (arXiv:1309.0654)
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http://dx.doi.org/10.48550/arXiv.2110.06271
http://arxiv.org/abs/2110.06271
https://ui.adsabs.harvard.edu/abs/2021arXiv211006271L
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https://ui.adsabs.harvard.edu/abs/2017arXiv171002428W
https://ui.adsabs.harvard.edu/abs/2017arXiv171002428W
http://dx.doi.org/10.48550/arXiv.1608.06919
http://arxiv.org/abs/1608.06919
https://ui.adsabs.harvard.edu/abs/2016arXiv160806919B
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1 Hogg, David W.; Angus, Ruth; Barclay, Tom; Dawson, Rebekah; et al. (incl. DFM), 2013,
Maximizing Kepler science return per telemetered pixel: Detailed models of the focal plane in
the two-wheel era, ArXiv (arXiv:1309.0653)

Mentorship
I collaborate with and mentor many students and postdocs, often on a single project. Below is a
list of the group members who I have formally mentored as part of the Flatiron Research
Fellowship and Pre-doctoral Fellowship at the Center for Computational Astrophysics.
Current postdocs: Thavisha Dharmawardena, Jiayin Dong, Nora Eisner, Lionel Garcia, Joseph

Long.
Current students: Quadry Chance, Soichiro Hattori.
Former postdocs: Megan Bedell, Trevor David, Rodrigo Luger.
Former students: Fran Bartolić, Eoin Farrell, Alex Gagliano, Karl Jaehnig, Gautam Nagaraj, Pa

Chia Thao, Nhat Quang Hoang Tran.

Selected invited talks & tutorials
Open software for Astrophysics, 2023, Invited Plenary, 241st AAS Meeting, Seattle.
Gaussian Processes for EPRV, 2022, Invited Tutorial, University of Oxford, UK.
Methods for scalable probabilistic inference, 2022, Colloquium, University of Illinois

Urbana-Champaign.
2022, Colloquium, UC Berkeley.
2022, Colloquium, University of Oxford, UK.
2021, Invited Talk, Institute for Pure & Applied Mathematics, UCLA.

Advanced probabilistic modeling, 2021, Tutorial, Harley Wood Winter School of Astronomy,
Australia.

Open-source software for probabilistic data analysis in astronomy, 2021, Seminar, Instituto de
Astrofísica, Portugal.

Gaussian processes & stellar variability, 2021, Seminar, CARMENES Team Meeting.
Extending JAX with custom C++ & CUDA, 2021, Invited Talk, IRIS-HEP Topical Meeting,

CERN.
Open source software for probabilistic data analysis, 2020, Invited Talk, OzGrav Early Career

Researcher Symposium, Australia.
The why & how of exoplanet, a domain-specific PyMC3 extension, 2020, Contributed Talk,

PyMC Con.
A modular ecosystem for probabilistic data analysis, 2019, Invited Talk, Open Digital

Infrastructure in Astronomy conference, Kavli Institute for Theoretical Physics.
Exoplanet population inference, a tutorial, 2019, Invited Talk, Exostar19 conference, Kavli

Institute for Theoretical Physics.
Astronomy as a testbed for statistical method development, 2019, Colloquium, Center for

Statistics and Machine Learning, Princeton.
Data-driven discovery in the astronomical time domain, 2018, Colloquium, Institute for Theory

and Computation, Harvard-Smithsonian Center for Astrophysics.
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2018, Colloquium, University of California, Santa Cruz.
2017, Interdisciplinary Colloquium, CIERA, Northwestern University.

A practical introduction to Gaussian Processes for astronomy, 2017, Invited Talk, Statistical
Challenges in Astrophysics, University of New South Wales, Australia.

Long-period transiting planets & their population, 2016, Invited talk, Exoplanets I, Davos.
2016, Invited talk, Statistical Challenges of Modern Astrophysics, Carnegie Mellon.
2016, Colloquium, Villanova.

Scalable Gaussian processes & the search for transiting exoplanets, 2015, Data Science at the
LHC, CERN, Geneva.

Discovery & characterization of transiting exoplanets & their population, 2015, Colloquium,
University of Washington.

Hierarchical inference for exoplanet population inference, 2015, IAU Symposium, Honolulu.
Data-driven models, 2015, Extreme precision radial velocities, Yale.
Population inference from noisy & incomplete catalogs, 2015, Local Group Astrostatistics,

University of Michigan.
Time series analysis, Gaussian Processes, and the search for exo-Earths, 2014, PyData NYC

conference, New York.
Introduction to Gaussian Processes, probabilistic graphical models, and deep learning, 2014,

Astro Hack Week, University of Washington.
An astronomer’s introduction to Gaussian processes, 2014, Bayesian Computing for

Astronomical Data Analysis (Summer school at Penn State University).

Grants
NSF-CDS&E (PI: Agol) Development of fast, multi-dimensional Gaussian Processes for

Exoplanet discovery and beyond, $471,048.00, 2019–2022
NSF-AAG (PI: Agol), Collaborative Research: Masses and architectures of (potentially

habitable) exoplanet systems, $491,950, 2016–2018
K2 Guest Observer – Cycle 3 (PI: Penny), Free-Floating and Bound Planet Mass Measurements

with K2: Ground- and Space-Based Photometry, Event Detection and Modeling, $84,000,
2016–2017

K2 Guest Observer – Cycle 3 (PI: Hogg), Ultra-precise photometry in crowded fields: A
self-calibration approach, $100,000, 2016–2017

XSEDE (PI: Foreman-Mackey), A systematic search for transiting exoplanets using K2, 100,000
CPU hours, 2015–2016

Honors
Kavli Fellow, 2015.
Sagan Postdoctoral Fellowship, 2015–2017.
James Arthur Graduate Fellowship, 2014.
Horizon Fellowship in the Natural & Physical Sciences, 2012.
Henry M. MacCracken Fellowship, 2010.
NSERC Undergraduate Summer Research Award, 2007.
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Professional service & activities
Associate Editor-in-Chief — Journal of Open Source Software
Active Referee — AAS Journals, MNRAS, PASP, A&A, Journal of Statistical Software, Journal

on Uncertainty Quantification, Journal of Open Source Software
Panelist — NSF, NASA, LSSTC
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