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Education
2010 – 2016 [ Ph.D. in Physics, The Catholic University of America. Washington DC.

Thesis title: Study of the photospheric magnetic field and coronal emission from solar active
regions. Advisor: Dr. Antti Pulkinnen (NASA)

2008 – 2010 [ M.Sc. in Physics, Venezuelan Institute for Scientific Research. Caracas, Venezuela.
Master Thesis title: Propagation and damping of MHD waves in solar coronal plumes. Ad-
visor: Dr. Leonardo Sigalotti.

2002 – 2007 [ B.Sc. in Physics, University of Carabobo. Valencia, Venezuela.

Employment History
Aug 2021 – · · · · [ Assistant Research Professor. Physics Department, Villanova University, PA.

2018 – · · · · [ Adjunct Professor. Physics Department, Villanova University, PA.

2018 – July 2021 [ Postdoctoral Researcher. Physics Department, Villanova University, PA. Supervi-
sor: Prof. David Chuss.

2015 – 2017 [ Postdoctoral Research Assistant. School of Physics, Trinity College Dublin. Ire-
land. Supervisor: Prof. Peter Gallahger.

2010 – 2015 [ Graduate Research Assistant. NASA Goddard Space Flight Center, Greenbelt, MD.

Research Experience

• Observational:

1. Data reduction and analysis of far-infrared (FIR) dust polarimetric observations from the High-
Resolution Airborne Wide-band Camera plus (HAWC+) onboard the Stratospheric Observatory
for Infrared Astronomy (SOFIA) to study magnetized turbulence in astrophysical plasmas. In par-
ticular, the inference of the magnetic field strength in different targets (i.e.,molecular clouds, star-
burst galaxies, magnetized ring-like cloud) from the statistics of patters in the polarization angles,
and its influence on the ongoing physical processes (e.g., star formation.)

2. Analysis of photosphericmagnetic fieldmaps (magnetograms) and extremeultra-violet (EUV)maps
from the Helioseismic and Magnetic Imager (HMI) and the Atmospheric Imaging Assembly (AIA)
instruments onboard the Solar Dynamics Observatory (SDO) for understanding the process of so-
lar eruptive phenomena (flares and coronal mass ejections, CMEs) and creating empirical models
for their prediction.

3. Design and planning of observational strategies for HAWC+/SOFIA in order to survey dust polari-
metric emission across several molecular clouds in the Gould Belt with the purpose of studying
the effects of the magnetic field on the star-formation process in the local universe.
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• Numerical/Simulations:

1. Construction and analysis of synthetic dust polarization observations (maps of Stokes parameters)
from magnetohydrodynamic (MHD) numerical simulations of molecular clouds for comparison,
validation, and calibration of observational results such as those related to magnetized turbulence.

2. Implementation of magnetic field extrapolation techniques (force-free and potential models) for
magnetic field reconstruction using dust-polarimetric data. Thesemethods help with the inference
of magnetic field information at locations where direct measurements might not be available.

3. One- and two-dimensional numerical studies of MHD wave generation and propagation in mag-
netic structures of the solar atmosphere (e.g., coronal loops and plumes), in order to understand
the energy transport and dissipation in the context of the solar corona heating problem.

4. Implementation of advanced statistical and data-mining (i.e.,machine learning and deep learning)
methods to large sets of astrophysical observations in order to uncover statistical relations and
trends that can be used for predictive modelling.

• Technical:

1. Developing, testing, and implementation of software for the data-reduction pipeline ofHAWC+/SOFIA
observations and for data-analysis pipeline of SDOmagnetograms for the autonomous forecasting
of solar eruptions.

2. Deployment and maintenance of magnetogram-based, near-real-time solar flare prediction soft-
ware to support the decision making process in space weather forecasting operations.

3. Development and implementation of multi-model ensemble modeling for flare prediction in space
weather forecasting operations.
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Grants

1 PI: Guerra, J. A. (2021a). Statistical Study of the Magnetic Field Structure in Molecular Clouds of the Gould
Belt. Award: USD 296,000.: Funding agency: NASA/SOFIA.

2 PI:Guerra, J. A. (2021b).Mapping Large-ScaleMagnetic Fields inMolecular Clouds of the Gould Belt. Award:
28 hours of observations; up to USD 150,000.: Funding agency: NASA/SOFIA.

3 PI: Guerra, J. A. (2019). Ensembles in Space Weather: Science and Operations – Workshop. Award: USD
10,000.: Funding agency: US Airforce Research Lab.

Teaching Experience
[ PHY1100-General Physics I. Algebra-based introductorymechanics course for sciencema-

jors.
[ PHY1101-General Physics Lab I. Mechanics experiments for science majors
[ PHY1103-General Physics Lab II. E&M and Modern Physics experiments for science ma-

jors.
[ PHY2400-University Physics I: Mechanics. Calculus-based introductory mechanics

course for engineering majors.
[ PHY2403-Physics Lab for Engineering. Combined mechanics and E&M experiments for

engineering majors.
[ PHY2411-Mechanics Lab. Mechanics experiments for Physics and Astrophysics majors.
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Skills
Languages [ Strong reading, writing and speaking competencies for English and Spanish.

Coding [ Strong competency in Python, IDL, & LATEX. Familiarity with Fortran, Github, & JIRA.

Miscellaneous Experience
Service

[ National Science Foundation. AAG Panelist.
[ National Science Foundation. CSSI Ad hoc reviewer.
[ Reviewer for journals: Solar Physics, the Astrophysical journal, and Space Weather.

Leadership
2022 [ COSPAR ISWAT Workign Meeting 2022, (Acting) Cluster Leader for S3: Solar Eruptions.

https://www.iswat-cospar.org/wm2022

2020 [ Inaugural Meeting of the COSPAR International Space Weather Action Teams., Team
Leader for S3-03: Ensembles in Space Weather. https://www.iswat-cospar.org/iswat-cospar

2019 [ Ensemble Forecasts in Space Weather: Science and Operations (Workshop). The Lorentz
Center (The Netherlands). Organizer.

Mentoring
2022 [ Kathryn Karpovich (junior, Physics), Villanova University. Project: Reduction of Dust Polarimet-

ric Observations.
[ Aryan Chawda (freshmen, Astrophysics), Villanova University. Project: Statistics of EUV maps

in solar Active Regions.
2018 [ Rahul Tapha (freshmen, Astrophysics & Comp. Science), Villanova University. Project: Analysis

of HAWC+ Polarimetric Data for OMC-1.
2017 [ SeanHealy (senior, Physics), Trinity College Dublin. Project: Co-temporal Analysis of SDO/HMI

and AIA data.
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