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Students

I supervised 2 undergraduates that
joined our research group in June
2023. They recently completed the
website to host the data and results
from our NSF funded project to cu-
rate a Mira Reference Dataset. Both
trained to reduce and analyze photo-
metric observations to produce spec-
tral energy distribution (SED) fits.
They presented preliminary SED fits at
the American Association of Variable
Star Observers (AAVSO) 113™ Meet-
ing (2024 Nov 8-10).

Expertise

Stellar Evolution

Stellar Physics
Mid-IR Spectroscopy
Synthetic Spectra

Radiative Transfer

Interferometry
Image Reconstruction
Data Reduction

Data Analysis

Proposal/Grant Writing

Education

2013 - 2020

2007 - 2013

Ph.D. in Physics (Dissertation in Astrophysics) New Mexico Tech
Title: A Mid-Infrared Study of Mira Variable Atmospheres: Phase Dependent
Analysis Of Spectral Lines Observed With The Spitzer IRS.

Advisor: Dr. Michelle J. Creech-Eakman
B.S. Physics & Applied Mathematics

California State University, Chico

Other Training

Sep 2024 -
Ongoing

Observing with CHARA Array Mt. Wilson Observatory, CA
Training in remote operation and observation with CHARA’s six-telescope
optical/near-IR interferometric array.

Teaching Experience

Aug 2021 -
Dec 2022
2021

2021

Aug 2013 -
Dec 2020

Course List
Spring 2025

Spring/Fall
2023

Fall 2023

Spring/Fall
2022

Fall
2022/2021
Fall 2022

Spring 2022

2013-2020

Part-Time Instructor Central New Mexico Community College (CNM)
Instructor for introductory physics and astronomy courses/labs.

Lab Infrastructure Development

Develop contingency labs that can be performed virtually.
TA Training Working Group Center for Graduate Studies, New Mexico Tech
Working group to develop a training workshop for incoming TAs.

Teaching Assistant New Mexico Tech
Graduate TA for freshman physics labs. Also assisted with developing new
labs and updating the lab manuals for both courses.

New Mexico Tech

Graduate Quantum Mechanics (Phys 5018) New Mexico Tech
Course covered fundamentals in quantum mechanics and was designed to
provide these topics as a foundational background that can be utilized in
more specialized topics such as molecular spectroscopy or nuclear physics.

Graduate Seminar (Phys 5079) New Mexico Tech
Inviting and organizing speakers for weekly department seminar in which cur-
rent research topics are discussed by faculty, students, and outside speakers.

Astrophysics III (Phys 4025) New Mexico Tech
Provided emergency coverage of Phys 4025, for ~4 weeks. Plasma physics
course with applications in astrophysics.

Intro Stellar & Galactic Astr (Astr 1110) Central New Mexico Community College
This course introduces stellar and galactic astronomy. Stellar and galactic
evolution are investigated, including cosmology.

Calculus-based Physics I Lab (Phys 1310L) Central New Mexico Community College
A series of laboratory experiments associated with the material presented in
calculus-based physics I.

Algebra-based Physics I Lab (Phys 1230L) central New Mexico Community College
A series of laboratory experiments associated with the material presented in
algebra-based physics 1.

Survey of Physics Lab (Phys 1115L) Central New Mexico Community College
A series of laboratory experiments associated with the material presented in
a physics survey course.

Calculus-based Physics I & II Labs (Phys 1310) New Mexico Tech
A series of laboratory experiments associated with the material presented in
PHYS 1310 and 1320.

AAUW Tech Trek New Mexico Core Class: “A Tour of the Stellar Life Cycle”

2016-
Ongoing

Yearly course for the American Association of University Women (AAUW) Tech
Trek NM, which brings middle-school girls across the state and provides them

with a week-long introduction to STEM careers and opportunities. Many of the
participants come from extremely rural reservations with minimal exposure to
STEM. The class lasts for ~3-4 hrs/day and enrolls 12-15 girls. I developed
a custom curriculum that guides the girls through stellar evolution. Topics
include light/radiation, star formation, main sequence stars, nucleosynthesis,
hydrostatic equilibrium, quantum mechanics, spectroscopy, evolved stars, white
dwarfs, neutron stars, degenerate matter, relativity, and black holes.
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Awards

Leslie Fallon Award (2018):
For Distinguished Teaching of Physics
Laboratories. Physics Department,
New Mexico Tech

Computer Skills —

0S and Environments
Linux, MacOS (Unix) )
Windows ®
Virtual Machines )
°

VNC Control

Languages and Software

Python

Fortran

RADEX

BTEX

Mathematica

Bash scripting
Keynote

Google Docs/Sheets
Microsoft Office Suite
Adobe Creative Suite

Memberships —

2015-Present: American
Astronomical Society (AAS) Member

2013-Present: Sigma Pi Sigma
(X II X) Physics Honor Society

2013-Present: Pi Mu Epsilon
(IT M E) Mathematics Honor Society

Research Experience

Dec 2022 -
Ongoing

Jan 2021 -
Dec 2022

Aug 2013 -
Dec 2020

Postdoctoral Researcher New Mexico Tech
NSF funded project (Award #: 2206803) to curate the Mira Reference Dataset
to directly determine fundamental stellar parameters from interferometric
measurements of the angular size of the star. New skills developed in this
project include long-baseline optical/near-IR interferometry, remote tele-
scope operation, new data reduction/analysis techniques, and supervising
undergraduates. My proposal writing and technical communication have also
significantly advanced.

Research Scientist New Mexico Tech
NASA funded (Program # 08-0194) to analyze high-resolution mid-IR spec-
tra of evolved stars, observed with SOFIA. This project developed my data
reduction skills, including telluric atmosphere correction, and advanced my
data analysis and proposal writing skills; I led the observing proposal that
funded this project.

Graduate Research New Mexico Tech
Analyzing mid-IR spectra of pulsating stellar atmospheres. Major topical
areas involved in this project include spectral line identification, molecular
spectroscopy, radiative transfer, CO, molecule, shock formation, and shock
dynamics. This project taught me how to approach research and how to tackle
difficult open-ended problems in physics that have no current answers. It
directly developed my data analysis skills, computer skills, technical commu-
nication, and proposal writing.

Selected Publications

1.

Baylis-Aguirre, D.K.; Creech-Eakman, M.J.; DeWitt, C.; Giith, T. A Line by Any Other Name:
Observations of a New Spectral Feature at 17.62 um with Spitzer, SOFIA, and JWST. in
prep., ApJL

. Baylis-Aguirre, D.K.; Creech-Eakman, M.J.;& Giith, T. Phase Dependent Analysis of Mid-IR

Spectra of CO, in M-type Mira Atmospheres Observed with Spitzer’s IRS. Accepted, 2025
14 Oct., MNRAS

. Baylis-Aguirre, D.K.; Creech-Eakman, M.J.; van Belle, G.T., A “Wonderful” Reference

Dataset of Mira Variables. Galaxies 2024, 12, 72.

Baylis-Aguirre, D.K., A Mid-Infrared Study of Mira Variable Atmospheres: Phase Dependent
Analysis Of Spectral Lines Observed With The Spitzer IRS, New Mexico Tech, Doctoral
Dissertation, 2021

. Baylis-Aguirre, D. K., Creech-Eakman, M. J., & Giith, T., Mid-IR Spectra of M-Type Mira

Variable R Tri Observed with the Spitzer IRS, 2020, MNRAS, 493, 807. https://doi.org/

10.1093/mnras/staa322

Proposals

2025

NRAO-VLBA Exploring the Dynamic Inner Circumstellar Environment Behind the
Fluctuating Polarization of Mira Variable, V CVn (DDT, 2025B). (1 hr)

2024- NOIRLab-CHARA The MIRC-X/MYSTIC Interferometrically Resolved Atmospheres

2025 (MIRA) Project (CHARA 2024B, 2025A, 2025B). (90 hrs)

2024 NASA-Hubble Space Tel. Gone with the Wind: A Synoptic Multiwavelength Study
of Mira Variable Circumstellar Environments (0 hrs)

2023 NOIRLab-CHARA The MIRC-X/MYSTIC Interferometrically Resolved Atmospheres
(MIRA) Project (CHARA 2023B). (O hrs)

2022 NSF-AAG: Precision Models for a Reference Set of Mira Variables.(3 yrs.)

2019 NASA-SOFIA: Mid-Infrared Spectra of Mira Variable Atmospheres Observed With
EXES (5.5 hrs.)

2018 NASA-SOFIA: Mid-Infrared Spectra of Mira Variable Atmospheres Observed With

EXES (O hrs.)
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Research Bio ——

I am a subject matter expert in stellar
physics and stellar evolution, with an
emphasis on pulsating, evolved stars
called Mira variables. These remark-
able stars are unstable against opac-
ity driven pulsation, that is, the inte-
rior of the star acts as a piston caus-
ing the stellar surface to radially pul-
sate, which then releases shocks into
the surrounding atmosphere. Their
(relatively) cool temperatures allow
for prolific molecule and dust pro-
duction, making them ideal labora-
tories to study a host of astrophys-
ical phenomena. Research in these
wonderful stars requires me to have
the following expertise: physics, spec-
troscopy (molecular and atomic), ra-
diative transfer (under non-local ther-
modynamic equilibrium (NLTE) con-
ditions), thermodynamics, shock dy-
namics (low-velocity), and time-series
analysis.

I am currently advancing my skill set
beyond molecular spectroscopy (de-
veloped during my PhD) to include
long-baseline interferometry with 2
projects. The first involves analyz-
ing single baseline data from the
Palomar Testbed Interferometer (PTI)
from a 10 yr program that moni-
tored the angular diameters of 100
Mira variables. I am also the PT of
the ongoing observing program titled
The MIRC-X/MYSTIC Interferometri-
cally Resolved Atmospheres (MIRA)
Project with the long-baseline CHARA
array. These new observations build
upon the PTI study by offering multi-
baseline combinations from 6 tele-
scopes, which facilitates image recon-
struction of the stellar surface and
measures brightness asymmetry in
addition to the angular diameter.

I have considerable experience with
technical communications and have
presented research results with both
posters and contributed talks at con-
ferences. I also have experience serv-
ing on panels and Time Allocation
Committees (TACs).

Selected Conference Presentations & Colloquia Talks
* The XIV Torino Workshop on AGB Stars: “A Wonderful Set of Mira Variables”, June 2024

+ 242" AAS Meeting: “Encouraging Young Women to Reach for the Stars: AAUW New
Mexico Tech Trek”, June 2023

* 2023 NRAO Postdoc Symposium: “Line Dancing in Mira Atmospheres”, May 2023

* Physics Department Colloquium: “The Lines They Are A-Changin’: A Study of Mid-Infrared
Spectral Lines in Mira Variable Atmospheres”, Dissertation Defense, New Mexico Tech,
December 9, 2020

* Physics Department Colloquium: “A Study of Mid-IR Spectral Lines in Mira Variable
Atmospheres Observed with the Spitzer Space Telescope”, New Mexico Tech, November
2018

* Physics Department Colloquium: “The ABC’s of AGB’s: An Introduction to Asymptotic
Giant Branch Stars”, CSU Chico, February 2016

Selected Poster Presentations

» “Incorporating Interferometry With Spectroscopy to Directly Characterize Mira Circum-
stellar Environments”, The 38" New Mexico Symposium, Socorro, New Mexico, February
17,2023

* “CO, in M-type Mira Atmospheres Observed With Spitzer”, Cool Stars 20.5, “Virtually
Cool”

* “Line Dancing of CO5 in Mira Atmospheres”, 35" New Mexico Symposium, Socorro, New
Mexico, February 21, 2020

* “The Lines They Are A'Changing: A Spitzer Study of Mid-Infrared Spectral Lines in Mira
Variables”, AAS 233 Meeting, Seattle, WA, January 6-10, 2019

» “Blinded by the Lines: Mid-IR Spectra of Mira Variables Taken with Spitzer”, Cool Stars
19, Uppsala, Sweden, June 6-10, 2016

Panels & Time Alloc. Committee (TAC) Service
Spr. 2025 Subject-matter expert reviewer in a NASA-ADAP panel.

Spr. 2025 Subject-matter expert reviewer for NSF NOIRLab TAC.
Fall 2024 Subject-matter expert reviewer for NSF NOIRLab TAC.
Fall 2024 Subject-matter expert reviewer in a NASA-ADAP panel.

Spr. 2024 Subject-matter expert reviewer in a NASA-FINESST panel.

Outreach and Leadership

2016-ongoing: Core Class Instructor for the annual American Association of University
Women (AAUW) New Mexico Tech Trek. This week-long class introduces 8th grade girls to
astrophysics. Topics include spectroscopy, nucleosynthesis, and stellar evolution.

2023-2024: New Mexico Science Olympiad (State Competition); Event Supervisor Reach
for the Stars, Division B

2016-2020: Graduate Student Representative to the Physics Department Faculty

2014-2019: Physics Department Graduate Student Representative for monthly meetings
of the Graduate Student Association (GSA).

2014 & 2015: Judge: New Mexico Science and Engineering Fair
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