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PHD CANDIDATE - DEPARTMENT OF PHYSICS & ASTRONOMY

Johns Hopkins University

¥ nallen19@jhu.edu | 4@ nataliehallen.com
Education
Johns Hopkins University Baltimore, MD, USA
PHD ASTROPHYSICS Expected: Spring 2026
Johns Hopkins University Baltimore, MD, USA
MA PHYSICS Graduation: May 2023
University of Rochester Rochester, NY, USA
BS PHYSICS & ASTRONOMY Graduation: May 2020
« Minorin mathematics
+ Cum Laude with Highest Distinction
Research Positions
Johns Hopkins University Baltimore, MD, USA
GRADUATE RESEARCH ASSISTANT Fall 2020 - present

« Advisor: Dr. Néstor Espinoza

- Co-PlIs of large James Webb Space Telescope multi-year observing program to characterize the potentially Earthlike
TRAPPIST-1 e

- Disentangling stellar signals from atmospheric signals for terrestrial planets orbiting M dwarfs through joint stellar and
atmospheric modeling
Johns Hopkins University Baltimore, MD, USA
GRADUATE RESEARCH ASSISTANT Fall 2020 - present
« Advisor: Dr. David Sing

- Space-based multi-wavelength atmospheric spectroscopy of giant planets as part of the James Webb and Hubble Space
Telescope Grand Tour

University of Rochester Rochester, NY, USA
UNDERGRADUATE RESEARCH ASSISTANT Spring 2019 - Summer 2022
+ Advisor: Dr. Miki Nakajima

- Research in terrestrial impact craters

- Ran simulations of the Vredefort craterimpact in shock simulation iSALE

- Made comparisons of simulation results with geophysical evidence and compared to past studies
University of Rochester Rochester, NY, USA
UNDERGRADUATE RESEARCH ASSISTANT Spring 2017 - Summer 2020
« Advisor: Dr. Dan Watson

- Wrote codetoreduce and analyze Hubble and Spitzer Space Telescope multi-epoch narrow band imaging of star forming

region NGC1333

NASA Jet Propulsion Lab Pasadena, CA, USA
RESEARCH INTERN Summer 2019
« Advisor: Dr. Karl Stapelfeldt

- Simulated shock physics of outflows from young stellar objects to constrain birth cloud feedback rates from archival

space telescope observations using the MAPPINGS V code

Space Telescope Science Institute Baltimore, MD, USA
VISITING SCIENTIST Summer 2018
+ Guest of Dr. Joel Green

- Wrote python code to analyze extreme stellar outflows from Spitzer Space Telescope observations
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Awards, Fellowships, & Grants

2024+ James Webb Space Telescope Program 6456 & 9256, NASA 300,000+ USD
2020-25 Graduate Research Fellowship, National Science Foundation 159,000 USD
2020 Stoddard Senior Thesis Prize, University of Rochester 1,000 USD
2020 Janet Fogg Prize, University of Rochester 1,000 USD
2020 Undergraduate Teaching Award, University of Rochester -
2019-20 Barry M. Goldwater Scholarship, 7,500 USD
2019 Distinguished Undergraduate Award - Frederick A. Tarantino Scholarship, USRA 5,000 USD
igi;is Outstanding Chapter Award, Society of Physics Students National -
2017-18 Blake Lily Prize, Society of Physics Students National
2018-19
2018 Women in Physics Grant, American Physical Society 1,000 USD
2018 Excellence in Cosponsorship, University of Rochester -
2016-20 Whipple Science & Research Scholarship, University of Rochester 48,000 USD

Publications
FIRST-AUTHOR

N. H. Allen, N. Espinoza, V. A. Boehm, et al. JWST TRAPPIST-1 e/b Program: Motivation and first observations. Submitted to
The Astronomical Journal.

N. H. Allen, N. Espinoza, H. Diamond-Lowe, et al. 2025. Hot Rocks Survey IV: Emission from LTT 3780 b is consistent with a
bare rock. Accepted to The Astronomical Journal.

N. H. Allen, D. K. Sing, N. Espinoza, et al. 2024. HST SHEL: Enabling Comparative Exoplanetology with HST/STIS, The Astro-
nomical Journal, 168, 111.

N. H.Allen, N. Espinoza, A. Jordan, etal. 2022. ACCESS: Tentative detection of H20 in the ground-based optical transmission
spectrum of the low-density hot Saturn HATS-5b, The Astronomical Journal, 164, 153.

N. H. Allen, M. Nakajima, K. Wiinnemann, et al. 2022. A Revision of the Formation Conditions of the Vredefort Crater, Journal
of Geophysical Research: Planets, 127, 8.

SECOND- AND THIRD-AUTHOR

N. Espinoza, N. H. Allen, A. Glidden et al. 2025. JWST-TST DREAMS: NIRSpec/PRISM Transmission Spectroscopy of the
Habitable Zone Planet TRAPPIST-1 e, The Astrophysical Journal Letters, 990, L52.

L. M. Ramos Rosado, D. Sing, N. H. Allen, et al. 2025. HST SHEL: Revealing Haze and Confirming Elevated Metallicity in the
Warm Neptune HAT-P-26b, The Astronomical Journal, 169, 259.

A. Gressier, N. Espinoza, N. H. Allen, et al. 2024. Hints of a sulfur-rich atmosphere around the 1.6 R Super-Earth L98-59 d
from JWST NIRSpec G395H transmission spectroscopy, The Astrophysical Journal Letters, 975, L10.

E. Agol, N. H. Allen, B. Benneke, et al. 2024. Updated Forecast for TRAPPIST-1 Times of Transit for All Seven Exoplanets
Incorporating JWST Data, Research Notes of the American Astronomical Society, 8, 274.

CO-AUTHOR

A. Gressier et al. incl. N. H. Allen. 2025. JWST-TST DREAMS: Sulfur dioxide in the atmosphere of the Neptune-mass planet
HAT-P-26 b from NIRSpec G395H transmission spectroscopy, accepted to the Astronomical Journal.

A. Glidden et al. incl. N. H. Allen. 2025. JWST-TST DREAMS: Secondary Atmosphere Constraints for the Habitable Zone
Planet TRAPPIST-1 e, The Astrophysical Journal Letters, 990, L53.

G. Fu et al. incl. N. H. Allen. 2025. Overcast mornings and clear evenings in hot Jupiter exoplanet atmospheres, The
Astrophysical Journal Letters, 989, L17.
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https://iopscience.iop.org/article/10.3847/1538-3881/adfc51
https://iopscience.iop.org/article/10.3847/1538-3881/adfc51
https://iopscience.iop.org/article/10.3847/1538-3881/ad58e1
https://iopscience.iop.org/article/10.3847/1538-3881/ac8b74
https://iopscience.iop.org/article/10.3847/1538-3881/ac8b74
https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2022JE007186
https://iopscience.iop.org/article/10.3847/2041-8213/adf42e
https://iopscience.iop.org/article/10.3847/2041-8213/adf42e
https://www.aanda.org/articles/aa/full_html/2025/03/aa52611-24/aa52611-24.html
https://www.aanda.org/articles/aa/full_html/2025/03/aa52611-24/aa52611-24.html
https://iopscience.iop.org/article/10.3847/2041-8213/ad73d1
https://iopscience.iop.org/article/10.3847/2041-8213/ad73d1
https://iopscience.iop.org/article/10.3847/2515-5172/ad8b46
https://iopscience.iop.org/article/10.3847/2515-5172/ad8b46
https://arxiv.org/abs/2509.16082
https://arxiv.org/abs/2509.16082
https://iopscience.iop.org/article/10.3847/2041-8213/adf62e
https://iopscience.iop.org/article/10.3847/2041-8213/adf62e
https://iopscience.iop.org/article/10.3847/2041-8213/adf20f

M. Fortune et al. incl. N. H. Allen. 2025. Hot Rocks Survey IlI: A deep eclipse for LHS 1140c and a new Gaussian process
method to account for correlated noise in individual pixels, Astronomy & Astrophysics, 701, A25.

S. Mukherjee et al. incl. N. H. Allen. 2025. Cloudy mornings and clear evenings on a giant extrasolar world, submitted to
Science.

E. A. Meier-Valdés et al. incl. N. H. Allen. 2025. Hot Rocks Survey. II. The thermal emission of TOI-1468 b reveals a bare hot
rock, Astronomy & Astrophysics, 698, A68.

P. C. August et al. incl. N. H. Allen. 2025. Hot Rocks Survey |: A possible shallow eclipse for LHS 1478 b, Astronomy &
Astrophysics, 695, A171.

K. A. Bennett et al. incl. N. H. Allen. 2025. An HST Transmission Spectrum of the Closest M Dwarf Transiting Rocky Planet
LTT 1445Ab, The Astronomical Journal, 169, 111.

D. R. Louie et al. incl. N. H. Allen. 2025. JWST-TST DREAMS: A Precise Water Abundance for Hot Jupiter WASP-17b from the
NIRISS SOSS Transmission Spectrum, The Astronomical Journal, 169, 86.

A. Gressier et al. incl. N. H. Allen. 2025. JWST-TST DREAMS: A Supersolar Metallicity in WASP-17 b’s Dayside Atmosphere
from NIRISS SOSS Eclipse Spectroscopy, The Astronomical Journal, 169, 57.

A. Banerjee et al. incl. N. H. Allen. 2024. Atmospheric retrievals suggest the presence of a secondary atmosphere and
possible sulfur species on L 98-59 d from JWST NIRSpec G395H transmission spectroscopy, The Astrophysical Journal
Letters, 975, L11.

D. Valentine et al. incl. N. H. Allen. 2024, JWST-TST DREAMS: Nonuniform Dayside Emission for WASP-17b from MIRI/LRS,
The Astronomical Journal, 168, 123.

N. Espinoza et al. incl. N. H. Allen. 2024. Inhomogeneous terminators on the exoplanet WASP-39 b, Nature, 632, 1017.

J.-B. Ruffio et al. incl. N. H. Allen. 2023. JWST-TST High Contrast: Achieving direct spectroscopy of faint substellar compan-
ions next to bright stars with the NIRSpec IFU, The Astronomical Journal, 168, 73.

D. Grant et al. incl. N. H. Allen. 2023. JWST-TST DREAMS: Quartz Clouds in the Atmosphere of WASP-17b, The Astrophysical
Journal Letters, 956, L32.

C. D. McGruder et al. incl. N. H. Allen. 2023. ACCESS, LRG-BEASTS, & MOPSS: Featureless Optical Transmission Spectra of
WASP-25b and WASP-124b, The Astronomical Journal, 166, 120.

M. Libralato et al. incl. N. H. Allen. 2023. JWST-TST Proper Motions. |. High-precision NIRISS Calibration and Large Magel-
lanic Cloud Kinematics, The Astrophysical Journal, 950, 101.

A. Feinstein et al. incl. N. H. Allen. 2023. Early Release Science of the exoplanet WASP-39b with JWST NIRISS, Nature, 614,
670.

L. Alderson et al. incl. N. H. Allen. 2023. Early Release Science of the exoplanet WASP-39b with JWST NIRSpec G395H,
Nature, 614, 664.

Z. Rustamkulov et al. incl. N. H. Allen. 2023. Early Release Science of the exoplanet WASP-39b with JWST NIRSpec PRISM,
Nature, 614, 659.

E.-M. Ahrer et al. incl. N. H. Allen. 2023. Early Release Science of the exoplanet WASP-39b with JWST NIRCam, Nature, 614,
653.

JWST Transiting Exoplanet Community Early Release Science Team, 2022. |dentification of carbon dioxide in an exo-
planet atmosphere, Nature, 614, 649.

C. D. McGruder et al. incl. N. H. Allen. 2022, ACCESS: Confirmation of a Clear Atmosphere for WASP-96b and a Comparison
of Light Curve Detrending Techniques, The Astronomical Journal, 164, 134.

Observing Programs

JAMES WEBB SPACE TELESCOPE

« PI (Co-PI Néstor Espionza): Using stellar contamination proxy TRAPPIST-1 b to search for an atmosphere
on TRAPPIST-1 e - 128.8 hours

+ Co-l (Pl Katherine Bennett): Does Our Closest M-Dwarf Rocky Neighbor Have An Atmosphere? We Need to
Find Out. - 43.6 hours
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https://www.aanda.org/articles/aa/full_html/2025/09/aa54198-25/aa54198-25.html
https://www.aanda.org/articles/aa/full_html/2025/09/aa54198-25/aa54198-25.html
https://arxiv.org/abs/2505.10910
https://www.aanda.org/articles/aa/full_html/2025/06/aa53449-24/aa53449-24.html
https://www.aanda.org/articles/aa/full_html/2025/06/aa53449-24/aa53449-24.html
https://www.aanda.org/articles/aa/full_html/2025/03/aa52611-24/aa52611-24.html
https://iopscience.iop.org/article/10.3847/1538-3881/ad9dd1
https://iopscience.iop.org/article/10.3847/1538-3881/ad9dd1
https://iopscience.iop.org/article/10.3847/1538-3881/ad9688
https://iopscience.iop.org/article/10.3847/1538-3881/ad9688
https://iopscience.iop.org/article/10.3847/1538-3881/ad97bf
https://iopscience.iop.org/article/10.3847/1538-3881/ad97bf
https://iopscience.iop.org/article/10.3847/2041-8213/ad73d0
https://iopscience.iop.org/article/10.3847/2041-8213/ad73d0
https://iopscience.iop.org/article/10.3847/1538-3881/ad5c61
https://www.nature.com/articles/s41586-024-07768-4
https://iopscience.iop.org/article/10.3847/1538-3881/ad5281
https://iopscience.iop.org/article/10.3847/1538-3881/ad5281
https://iopscience.iop.org/article/10.3847/2041-8213/acfc3b
https://iopscience.iop.org/article/10.3847/1538-3881/ace777
https://iopscience.iop.org/article/10.3847/1538-3881/ace777
https://iopscience.iop.org/article/10.3847/1538-4357/acd04f
https://iopscience.iop.org/article/10.3847/1538-4357/acd04f
https://www.nature.com/articles/s41586-022-05674-1
https://www.nature.com/articles/s41586-022-05591-3
https://www.nature.com/articles/s41586-022-05677-y
https://www.nature.com/articles/s41586-022-05590-4
https://www.nature.com/articles/s41586-022-05269-w
https://www.nature.com/articles/s41586-022-05269-w
https://iopscience.iop.org/article/10.3847/1538-3881/ac7f2e
https://iopscience.iop.org/article/10.3847/1538-3881/ac7f2e

+ Co-I(PIPruneAugust): Confirming a Tentative Terrestrial Atmosphere Detection on LHS 1478 b with JWST/MIRI
-38.4 hours

+ Co-I (Pl David Sing): JWST’s Exoplanet Grand Tour Spectroscopic Survey - 125.66 hours
+ Co-l (PI Brett Morris): Spin doctor: unwinding stellar contamination from TRAPPIST-1 - Archival

« Co-l (Pl Néstor Espionza, Co-PI Diana Powell): Hot Jupiter Atmospheric Forecast: Are mornings cloudier
than evenings in other worlds? - 61.53 hours

+ Co-I (PIHannah Diamond-Lowe, Co-PI Joao Mendonca): The Hot Rocks Survey: Testing 9 Irradiated Terres-
trial Exoplanets for Atmospheres - 115.11 hours

« Co-I (PI Chloe Fisher): TOI-125: Comparative Atmospheric Chemistry Within One System - 19.82 hours
+ Co-I (PI Chloe Fisher): Constraining the Oxidation State of the Super-Earth TOI-1685 b - 24.72 hours
HUBBLE SPACE TELESCOPE

« Co-l (PI Katherine Bennett): Flares, Everywhere and All at Once: An NUV/Optical Flare Study of Proxima
Centauri - 23 orbits

« Co-l (Pl Leonardo dos Santos): Hydrodynamic atmospheric escape in a benchmark sample of exoplanets
in the hot-Neptune desert - 20 orbits

+ Co-l (Pl David Sing): The HST/JWST synergy: A deep dive into the NUV with WASP-39b to answer key for-
mation questions - 24 orbits

+ Co-I (PIDavid Sing): Sculpting Hubble’s Exoplanet Legacy: A Comprehensive Uniform Dataset of Exoplanet
Transmission Spectra - Archival

« Co-I (Pl David Sing): A Comparative Study of Planetary Atmospheres in Low-Metallicity Environments - 27
orbits

APACHE POINT OBSERVATORY
+ PI: Confirmation of an Optical Slope in the Atmosphere of WASP-69b - 2 nights
+ PI: Reanalysis of the Atmosphere of XO-2b in a New Epoch of KOSMOS - 2 nights

Selected Presentations

2025
MIT Stars & Planets Workshop

Investigating TRAPPIST-1(e) through a JWST campaign of close transit observations
Exoclimes VII

Using JWST and close transits to characterize the atmosphere of TRAPPIST-1 e
Planetary Astronomy Lunch Seminar, University of Maryland

Towards the detection of terrestrial atmospheres with JWST
Know Thy Star, Know Thy Planet 2

Characterizing the atmosphere of TRAPPIST-1 e in the face of stellar contamination
2024
JHU Exojamboree

Ibid.
Boston Area Planetary Science Meeting
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Ibid.
MIT Stars & Planets Workshop
Ibid.
Exoplanets 5
Enabling JWST transmission spectroscopy in the presence of stellar contamination
Pandora Science Team Workshop
Dealing with stellar contamination: the case of TRAPPIST-1 e
2023
Exoclimes
HST SHEL: Enabling Comparative Exoplanetology with HST/STIS
STScl Spring Workshop: Planetary Systems and the Origins of Life in the Era of JWST
Towards the Simultaneous Retrieval of Planetary Atmospheres and Stellar Surfaces
AEThER Team Workshop
How do we observe the atmospheres of small planets?
American Astronomical Society Meeting 241
Towards the Simultaneous Retrieval of Planetary Atmospheres and Stellar Surfaces
2022
Exoplanets 4

ACCESS: Tentative detection of H20 in the ground-based optical transmission spectrum of the low density hot-Saturn
HATS-5b

52nd Lunar and Planetary Science Conference

Simulating the Formation of Earth’s Largest Impact Crater

Service and Outreach

2024- JHU Physics and Astronomy Mentorship Program, Mentor
2024- Goldwater Scholar Community Ambassadors, Mentor
2024- Skype a Scientist, Volunteer
2023- NASA Community College Network, Volunteer
2022- JHU Exoplanet No-PhDs Journal Club, Organizer
2022- Letters to a Pre-Scientist, Volunteer
2022-2023 STScl Spring Symposium 2023, Workshop Organizing Committee
2022 NASA Panel, Executive Secretary
Physics and Astronomy Graduate Students, Multiple organizing positions including

2020-
undergraduate-graduate mentorship program lead, class representative, journal club lead

Selected Press
NASA,

NRC Netherlands,
Scientific American,
CBC Quirks and Quarks radio,

Popular Science,
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https://science.nasa.gov/missions/webb/nasa-webb-looks-at-earth-sized-habitable-zone-exoplanet-trappist-1-e/
https://www.nrc.nl/nieuws/2025/02/19/met-razendsnelle-waarnemingen-kunnen-astronomen-hemelfenomenen-zien-die-in-een-flits-voorbij-zijn-a4883616
https://www.scientificamerican.com/article/jwst-will-finally-hunt-for-alien-moons-and-much-more/
https://www.cbc.ca/radio/quirks/nov-5-socializing-between-chimps-and-gorillas-deer-and-daylight-savings-giant-asteroid-and-more-1.6639648
https://www.popsci.com/science/earths-largest-crater/

Professional Memberships

Hot Rocks Survey Phi Beta Kappa (?BK)

Pandora Mission Team Sigma Pi Sigma (X11%)

AEThER Collaboration American Physical Society (APS)
JWST Telescope Scientist Team American Astronomical Society (AAS)
JWST Transiting Exoplanet Community ERS Team Society of Physics Students (SPS)

STARGATE Collaboration
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https://hot-rocks.vercel.app/
https://pandoramission.github.io/pandorawebsite/people/
https://planets.carnegiescience.edu/
https://www.stsci.edu/~marel/jwsttelsciteam.html
https://ers-transit.github.io/
https://stargatecollaboration.github.io/

