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Education

2010 - 2014 DPhil Atmospheric, Oceanic & Planetary Physics, University of Oxford,
Oxford, United Kingdom.
Thesis title: “Seasonal and interannual variability in Saturn’s
stratosphere”
Advisor: Prof. Patrick Irwin

2006 - 2010 MPhys Astrophysics (1st class), University of St. Andrews, St. Andrews,
United Kingdom
Thesis title: “Impact of stellar model spectra on disc detection”
Advisor: Dr. Christiane Helling

Research Experience

2018-Present  Research Scientist, Jet Propulsion Laboratory/Caltech, Pasadena, CA,
United States.
e Auroral forcing of Jupiter’s stratospheric thermal structure
and chemistry from mid-infrared spectroscopy.
e Mid-infrared measurements and analysis of Jupiter’s
dynamic weather layer to support the Juno mission.

e Non-LTE radiative-transfer modelling of Jupiter’s
atmosphere.

e Seasonal variability in Saturn’s atmosphere.
e Coupling of Neptune’s troposphere and stratosphere.
e Influence of comet/asteroid impacts on Jupiter’s atmosphere.

e Science collaborator for development of next-generation
planetary-science instruments.

2015-2018 NASA Postdoctoral Fellow, Jet Propulsion Laboratory/Caltech,
Pasadena, CA, United States
Mentor: Dr. Glenn Orton

e Auroral forcing of Jupiter’s stratospheric thermal structure
and chemistry from mid-infrared spectroscopy.

e Mid-infrared measurements and analysis of Jupiter’s
dynamic weather layer to support the Juno mission.

e Retrieval analyses of Voyager and Cassini spectra to derive
atmospheric information at Jupiter’s poles.

2014-2015 Postdoctoral Research Assistant, Atmospheric, Oceanic & Planetary
Physics, University of Oxford, Oxford, United Kingdom.
Supervisors: Prof. Patrick Irwin, Dr. Simon Calcutt
e Forward-model spectra simulations of the Martian atmosphere in
nadir, limb and occultation sounding.



e Retrieval analyses of synthetic spectra to test detectability limits of
trace gases.

e Channel selection, design and sensitivity of future gas-correlation
filter instrument.

2010-2014 DPhil Student, Atmospheric, Oceanic & Planetary Physics, University

of Oxford, Oxford, United Kingdom.

Supervisor: Prof. Patrick Irwin

e Retrieval analyses of Voyager and Cassini data to derive maps of
Saturn’s atmospheric temperature and composition over time.

e Thermal structure, dynamics and chemistry, evolution of Saturn’s
stratosphere.

e Data mining of the Cassini-CIRS (Composite Infrared Spectrometer)
dataset to characterize calibration artefacts.

2010 Masters Student, University of St. Andrews, St. Andrews, United
Kingdom.
Supervisor: Dr. Christiane Helling
¢ Quantitative comparison of synthetic spectra of F, G and K stellar
atmospheres.
e Tested the dependence of circumstellar/debris disk detection limits
on the model stellar spectra adopted.

2009 Summer Research Intern, UK Met. Office, Exeter, United Kingdom.
Line manager: Dr. Helen Wells

e Data mining and analysis of mountain wave forecast data to
understand mountain wave climatology.

2008 Summer Student, University of St. Andrews, United Kingdom
Supervisor: Dr. Christiane Helling

e Computing observational metrics of Jupiter-like exoplanets and
brown dwarfs from synthetic spectra.

Mission Experience

2022 — Present Uranus Orbiter & Probe Science Exploratory Team
e Using the results of the Origins, Worlds, and Life: A Decadal
Strategy for Planetary Science and Astrobiology 2023-2032 to
identify the key science questions to be addressed by a
potential/future orbiter and probe mission to Uranus.

2015-Present Juno

e Assisted in development of Earth-based mid-infrared observing
program to enhance science return of Juno, which lacks mid-infrared
instrumentation.

e Performed analysis of Earth-based mid-infrared images/spectra.
Results made available to Juno science teams and presented at
numerous workshops and meetings.

2010-2015 Cassini-CIRS (Composite Infrared Spectrometer)
e Performed quantitative analysis of data to assess improvements to



spectra using different calibration approaches.

e Assisted in Earth-based campaign of mid-infrared observations to
support and validate Cassini-CIRS measurements.

e Presented results at outreach events/public talks on a voluntary basis.

Field Experience

2014-Present SOFIA observing runs, August 2018.
e Designed observing program to perform spectroscopy of Jupiter’s
high latitudes using the EXES spectrograph on the SOFIA
(Stratospheric Observatory for Infrared Astronomy) aircraft.

TEXES observing runs, December 2014, April 2016, January, March,

May, July 2017, February and July 2018.

e Designed, proposed and awarded several observing programs to
perform spectroscopy of Jupiter’s poles using the TEXES
spectrograph on the Infrared Telescope Facility.

e Developed retrieval algorithm to rapidly process and analyze spectra
using high-performance computing.

e Participated in assembly, cryogen cooling and mounting of TEXES
on NASA’s Infrared Telescope Facility and Gemini-North.

COMICS observing runs, January 2016, January, February, May,
September 2017, April, May, August 2018, May 2019
e Designed, proposed and awarded several observing programs to
measure mid-infrared images and low-resolution spectra of Jupiter
using the COMICS instrument on the Subaru telescope.
e Developed data reduction tool to process and calibrate low-
resolution COMICS spectra.

2012-2013 CELESTE observing runs, March 2012, April 2013.
e Participated in assembly, cryogen cooling and mounting of Celeste
spectrograph on NASA’s Infrared Telescope.
e Produced data reduction tool to process and calibrate IRTF-
CELESTE spectra of Saturn.

Communitv Service

Peer reviewer for journals including Icarus, Geophysical Research Letters, Journal
of Quantitative Spectroscopy and Radiative Transfer, Planetary Science Journal,
Nature and Nature Astronomy.

Scientific Organizing Committee, Division of Planetary Sciences 2021 meeting.

Previously served on the National Optical Astronomy Observatories (NOAO) Solar

System Telescope Allocation Committee (TAC) and Keck Solar System TAC.

Served as review panelist and external reviewer for several NASA ROSES and NESSF calls.
Served as judge for American Geophysical Union’s Outstanding Student Presentation
Award.

Professional Memberships.

American Astronomical Society, Division of Planetary Sciences
American Geophysical Union
European Geophysical Union

Awards




Research Gra

NASA Group Achievement Medal, CIRS, Cassini Composite Infrared
Spectrometer Team, 2018.

NASA Group Achievement Medal, Composite Infrared Spectrometer Investigation
Team, 2018.

British Interplanetary Society Sir Arthur Clarke Award, 2018.

JPL Voyager Award, 2018.

Magnetospheres of Outer Planets meeting Travel award, 2017.

Lady Margaret Hall Student Travel Award, 2012.

Europlanet Student Travel Award, 2011.

2022

nts

NASA ROSES Solar System Observations, “All Eyes on Jupiter:
Exploring Atmospheric Variability with Thermal-Infrared Observations
Supporting Juno and JWST”, P. 1. Glenn Orton

2021

James Webb Space Telescope Cycle 1, “Dynamics and temporal variability
in the Atmosphere of Neptune”, P. I. Glenn Orton

James Webb Space Telescope Cycle 1, “Analysis of GTO Observations of
Neptune by the MIRI instrument”, P. I. Glenn Orton

James Webb Space Telescope Cycle 1, “Analysis of GTO Observations of
Uranus by the MIRI instrument”, P. I. Glenn Orton

2020

NASA ROSES Cassini Data Analysis Program, “An Investigation of
Saturn’s Clouds and Dynamics with a Simultaneous Analysis of CIRS,
VIMS and Radar/Radiometer Data”, P. I. Mark Hofstadter

NASA ROSES Solar System Observations, “Stratospheric conditions at
Jupiter’s poles during the extended Juno mission”, P. I. James Sinclair

2019

SOFIA Cycle 8 Award, “Evolution of heating and chemistry at Jupiter’s
high latitudes”, P.I. Sinclair, JPL.

NASA ROSES Cassini Data Analysis Program, “An investigation of
Jupiter’s UV Great Dark Spot and High Latitude Stratospheric Features”,
P.I. Robert West, JPL.

Keck PI Data Award, “Uranus from Equinox to Mid-Spring: Tropospheric

Temperatures, Seasonal Changes, and Emerging Rings”, P.I. Sinclair, JPL.

2018

SOFIA Cycle 7 Award, “Auroral-related heating and chemistry at Jupiter’s
high latitudes”, P.I. Sinclair, JPL.

Raise The Bar grant for participating in the NOAO TAC and to improve
excellence within JPL’s Science division, JPL.

Keck PI Data Award, “Mid-Infrared imaging of Jupiter and Saturn”, P.I.
Sinclair, JPL.

NASA ROSES Rosetta Data Analysis Program, “Radiative coupling of
gas and dust in the coma of comet 67P”, P.I. Mark Hofstadter

NASA ROSES Solar System Observations, “Tracking variability in
Jupiter’s Atmosphere: Support for the Juno mission”, P. I. Glenn Orton.

2017

NASA ROSES Solar System Observations, “High-temporal cadence
measurements of Jupiter’s Stratospheric Heating and Chemistry During the
Juno mission from Subaru-COMICS and SOFIA-EXES”, Science P.I.

Sinclair, JPL.




Keck PI Data Award, “Characterising Saturn's northern hemisphere during
Cassini's Grand Finale using Subaru-COMICS”, P.I. Sinclair, JPL

Mentoring & Teaching

2022 SURF (Summer Undergraduate Research Fellowship) intern mentor:
Catherine Deng

2018-Present Co-Mentor to JPL Postdocs: Emma Dahl, Fachreddin Tabataba-Vakili,
Rohini Giles

2015-2018 Masters Student Co-Advisor: Josh Fernandes (Cal State Long Beach)

Co-Mentor to JPL Interns: Ryan Chan, Emma Dahl, Richard McKee,
Zade Akras, Vivian Bai, Shanna Mastoon, Edgar Chakryan, Angela Burke,
Matthew Wittal, Alex Su, Christina Vides, Adrian Hy, Joshua Serrano,
Daniel Xu, Meera Krishnamoorthy, Raiyan Seede, Jason Simon, Anna
Payne, Josh Fernandes, Malavika Venkatesan, Sarang Mittal, Mona El

Morsy
2011-2013 Lab Demonstrator, Atmospheric Physics course, University of Oxford.
2012-2013 Private Physics Tutor for Simon Hills
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American Geophysical Union, San Francisco, CA, December 2019. “IRTF-TEXES
observations of stratospheric CHs and CH4 emission at Jupiter’s high latitudes”.

Invited seminar, National Astronomical Observatory of Japan, Hilo, HI, October
2019, “A brightening of Jupiter’s auroral CH4 emission during a solar-wind
compression”.
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and long-term variability of Jupiter’s auroral stratosphere”, abstract id. EPSC2018-
463.

COSPAR, Pasadena, CA, July 2018, “Spatial structure in Neptune’s stratospheric
CH, emission, as measured by VLT-VISIR”, 42" COSPAR Scientific Assembly,
Abstract B5.4-5.18
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stratospheric-auroral heating during the Juno mission, as measured by TEXES”, EGU2017-
10369.

Invited seminar, Gemini observatory, Hilo, HI, March 2017. “Understanding Jupiter’s
auroral-related heating and chemistry from mid-infrared spectroscopy”.

American Geophysical Union Fall Meeting, San Francisco CA, December 2016,
“Evolution of Jupiter's auroral-related stratospheric heating and chemistry”, P33C-2149.

European Planetary Science Congress & Division of Planetary Sciences, Pasadena CA,
October 2016, “Evolution of Jupiter's auroral-related stratospheric heating and chemistry”,
402.01.

Workshop on Jupiter’s Aurora: Anticipating Juno’s arrival, LASP, University of
Colorado, Boulder CO, March 2016, “Jupiter’s auroral heating and chemistry from IRTF-
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detectability of Martian trace gas species from gas correlation filter radiometry”,
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