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Capstone Research: 
Quantum Sensing with HeRALD: Analyzing Vibrational Parasitic Power 
Coupling in Transition Edge Sensors for Direct Detection of Dark Matter 
By Bahareh Adami Ardestani - Advisor: Prof. Alexandra Miller

Astronomical observations have consistently suggested that dark matter constitutes a 
substantial portion of our universe. Despite this strong evidence, detecting dark matter 
directly remains a formidable challenge. This difficulty arises primarily from the very 
weak interactions of dark matter with ordinary matter. Consequently, the quest for 
direct detection continues to push the boundaries of current experimental techniques.

I worked on the HeRALD experiment (Helium Roton Apparatus 
for Light Dark Matter), which is part of the TESSERACT 
Collaboration (Transition Edge Sensors with Sub-eV Resolution 
and Cryogenic Targets). The goal of this experiment is to 
directly detect dark matter using a superfluid helium-4 target 
with transition edge sensors (TES) for readout.

The project was done at Lawrence Berkeley National 
Laboratory and funded through Dr. Miller’s GROWTH-MSI 
program which is funded by the US Department of Energy. 
My research focused on analyzing sources of vibrational 
parasitic power coupling in the TES channels and evaluating 
how these sources contribute to excess noise. I used 
photon calibrations from a calcium fluoride scintillator to 
characterize the signal and noise response in the testbed. 
From this, I assessed the optimal bandwidth for HeRALD 
signals, which is essential for designing filters to reduce 
noise in future experiments.

I presented this work at the APS Global Physics Summit 
2025 in Anaheim, where I was recognized as one of the 
top presenters. Additionally, my proposal to continue this 
work received an Honorable Mention from the National 
Science Foundation’s Graduate Research Fellowship Program 
(NSF GRFP).

I will begin my Ph.D. in High Energy Physics at 
UC Davis in Fall 2025, where I hope to continue 
contributing to scientific discovery as a scientist.

Total solar eclipse

The NASA-funded Eclipse Megamovie 2024 
Project recruited hundreds of volunteers to 
photograph the April 8th, 2024, total solar 
eclipse. Following the eclipse and over the 
course of the year we have formally finished 
the monumental task of collecting data from 
our volunteers, resulting in nearly two terabytes of 
eclipse data. The EM2024 team has finished sorting through 
the data and confirming crucial metadata (such as latitude, 
longitude, and local time) that must be accurate, or the results 
of scientific research will not be reliable. As with many things in 
science research, data accuracy is key. It is worth spending the 
extra time with your data, and the results are already promising 

to be spectacular. The text below is taken 
from the Year 2 Annual Report, submitted by 
Principal Investigator and EdEon Associate 
Director Dr. Laura Peticolas:

www.kaggle.com/competitions/eclipse-megamovie.

EdEon’s year 2024-2025 in review
By Hannah Hellman 

In Year 2, data collection from the public was 
completed, resulting in a database of 9,404 
photographs of the total solar eclipse taken 
with 78 cameras (observatories), across the entire path of 
totality. An additional 13,624 photographs of calibration frames 
(flats, darks, bias) and photographs of participants’ Earth-

bound events and camera setups accompanied the volunteers’ 
uploads, totaling 1.19 Terabytes 

for the entire dataset.

We also held a Kaggle Coding 
Competition that was open to 
the public. The competition was 
established with data from the 2017 
dataset, and asked participants to 
create a Machine Learning model 
that categorized photographs of 
total solar eclipses into several 
different categories. The page for the 
competition can be found here: 
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Discovery Day

In March of this year, EdEon’s AC Robert 
Martinez and students Christopher Bell, 

Logan Rubaclava, and Katherine Bradley 
attended the public education event 

North Bay Science Discovery Day. The event 
was organized by the University of California and held at 
the Sonoma County Fairgrounds. This huge event saw 
nearly 12,000 children and adult attendees and featured 
107 exhibitors who offered more than 150 hands-on 
activities. Robert, Christopher, Logan, and Katherine 
hosted the Pulsar Activity, which has long been a child 
and adult favorite at events like this one. 

STEMACES Summer Institute

EdEon hosted the first-ever STEMACES 
teacher training Summer Institute in July, 
2024. We have hosted many Summer 
Institutes for our 9th Grade Learning by 
Making teachers, but this was the first we 
have had the opportunity to host for our Pilot 
8th Grade STEMACES teachers. It was such a 
joy to get to know our Pilot teachers better 
and to receive their feedback on our planned 

activities 
and educational 
content. The STEMACES 
project is now recruiting 8th 
Grade teachers and schools 
for the first and second 
cohorts of the study being 
conducted by our partner, 
WestEd, in the Fall of next 
year. 

Here is some of what we heard from them:

How do you feel the future of science will impact you and/or your family?
“As educators, we will continue to promote science.”
“Greatly!”
“[It will] improve the world for future generations with conservation, medicine, 
technology, etc.”
“I’m worried not enough people will value it.”

What does science mean to you?
“Processes that have been proven by research and experimentation.”
“Exploration of ideas/hypotheses.”
“A framework on which to base our important decisions.”
“Good decisions based on evidence”
“Process of exploring ideas to satisfy an individual or group’s curiosity.”
“Enhancing our environment.”
“Informed citizens/hope for [the] future.”

Community Science event in Ukiah, CA

In October, 2024, EdEon’s Director Lynn Cominsky, 
Associate Director Laura Peticolas, and Communications 
Specialist Hannah Hellman traveled to Ukiah, CA to hold 
the first in a series of community engagement events 
related to the Department of Education Education 
Innovation and Research grant program-funded 
STEMACES project. 

The EdEon team asked community members what 
science meant to them and requested input for ways 
in which we can better facilitate science education 
and action in rural communities like theirs. Part of the 
conversation with community members was intended 
to gauge how we can help facilitate better relationships 
with science and technology in small communities. 
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N3 Interns Present at Conferences

In May, Finn Braun and Krista Heinemann presented at the National 
Space Society (NSS) International Space Development Conference (ISDC-
2024) in Los Angeles, CA. Both Finn and Krista were mentored by Dr. 
Pascal Lee, Planetary Scientist at the SETI Institute and Chair of the Mars 
Institute. Under Dr. Lee’s mentorship, Finn worked with a CAD program 
and co-authored the paper “An ATV for the Moon” with Dr. Lee. Krista 
co-authored the paper “New location for the ‘Noctis Landing’ candidate 
human landing site on Mars” in which she used NASA data to refine a 
possible landing location for future human missions to Mars’ surface. 

CDW (Cubesat Development Workshop) in San Luis Obispo
by Jonathan Perez, Aaron J. Estrada, and Jennifer Ortiz

EdEon students Aaron Estrada and Jennifer Ortiz presented on behalf 
of the 3UCubed Communications Team from Sonoma State University 
at the 2025 Cube Satellite Workshop hosted by Cal Poly San Luis 
Obispo. Their presentation focused on the CubeSat ground station 
development under NASA’s IMAP Student Collaboration program, 
showcasing the system architecture, UHF communication roles, 
and rigorous component testing. They detailed the integration of 
software-defined radio (BladeRF), antenna arrays, and telemetry 
processing using EnduroSat’s onboard computer systems. The 
experience was both inspiring and rewarding for Aaron and 
Jen—they received numerous accolades and commendations 
from faculty, professionals, and fellow students for their work. 
One particularly memorable moment came after the talk, 
when a group of CubeSat students from the University of 
Delaware approached them backstage with enthusiasm and 
technical questions about our ground station. 

“It was an incredible opportunity 
to represent our team, contribute to 
NASA’s mission goals, and engage with leaders from 
organizations like NASA and the Canadian Space Agency who are 
shaping the future of small satellite innovation.” -Aaron Estrada

“As one of the few women presenting on technical systems, I felt proud 
to represent both my team and the growing presence of women in 
space engineering. The experience strengthened my passion for space 
science and affirmed my commitment to pursuing innovation in the 
satellite communications field.” - Jennifer Ortiz

In December, Lillian Hall presented at the 2024 American Geophysical Union 
conference in Washington, DC. Lilly’s work involved assisting Dr. Martinez 
Oliveros and other researchers in implementing a robust pipeline involving 
image calibration, registration, and co-location.

Isabelle Hsu (2022 intern) went to Lunar and Planetary Science Conference 
with her mentor Dr. Deborah Domingue in 2023. Luke Landy attended but did 
not present.  

https://science.nasa.gov/learning-resources/science-activation/nasas-neurodiversity-network-interns-speak-at-national-space-development-conference/
https://science.nasa.gov/science-research/heliophysics/first-nasa-neurodiversity-network-intern-to-present-at-the-american-geophysical-union-annual-conference/
https://www.hou.usra.edu/meetings/lpsc2025/
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Prof. Lynn Cominsky has served Sonoma State University in 
one way or another for the last 39 years and will enter the 
Faculty Early Retirement Program (FERP) in August (despite her 
retirement not actually being early), in order to continue to 
support EdEon half-time for up to five years. 

In 1982, Lynn’s first experience at SSU was teaching a 4-unit 
physics class as a lecturer. Lynn joined SSU as tenure-track faculty 
in Fall 1986 because she greatly appreciated SSU’s teaching-
centered focus and liberal arts and sciences mission. When she 
first joined, research grants at SSU were rare, but Lynn would go 
on to win SSU’s first federally-funded research grant soon after 
signing her contract. Lynn won SSU’s Outstanding Professor 
award in 1993 and began to join several NASA missions 
as leader of their education programs 
beginning in the mid 1990s. 
As a result of this 
funding, EdEon 
(known then as 
SSU’s Education 
and Public outreach 
group) was born. 
The group, with the 
addition of Dr. Laura 
Peticolas and her 
projects in 2017, has 
brought more than $45 
million to Sonoma State 
University as of 2025. 

With the support of her late husband Garrett Jernigan 
and Susan Wandling, Lynn brought the way that scientists do 
science into the classroom long before the science standards 
began suggesting this method on a state and national scale in 
the classroom. Lynn also, as part of her first NASA grant, brought 
the first email server to SSU, which the university used as its 
primary IT system for some time. For the last 39 years, Lynn has 
emphasized and prioritized hands-on learning for students across 
STEM fields of study. This way of doing science was brought into 
her national NASA grants as well as here at SSU helping in the 
creation of the Engineering program (with Dean Saeid Rahimi); 
the building of a research-grade robotic telescope observatory 
with NASA funding at the Pepperwood Preserve; writing the 
grant proposals that created both Science 120 and Science 
220 and the library Makerspace. More than any other project, 
though, Lynn considers some of her most important work to be 
taking place as part of the NASA-funded Neurodiversity Network 
(N3). This project both redesigns preexisting NASA educational 
material for neurodiverse audiences and offers autistic high 
school students the opportunity to work with NASA scientists.

In November 2017, Laura joined the group after leaving UC 
Berkeley to work closely with Lynn as the Associate Director. At 
the end of this summer, Lynn will be retiring as Director, stepping 
into her new role as Director Emeritus. She will continue to 

Prof. Lynn Cominsky retires after 39 years, 
Dr. Laura Peticolas steps into Directorship, and EdEon welcomes Associate Director Dr. Raquell Holmes! 

By Hannah Hellman

work to serve neurodivergent youth 
and young adults, support EdEon 
proposal efforts, and advise on EdEon 
work. After working closely with Lynn 
for almost eight years, Laura will take 
on the leadership of EdEon, bringing funding 
to SSU and working to improve science education locally and 
across the US, with a focus on rural, high-need, populations. 
With the LbyM team, Laura was awarded nearly $8 million from 
the Department of Education’s Education Innovation Research 
program in late 2023  to continue the work that EdEon’s LbyM 
began. In addition to the STEM+C education development 

work, Laura has also led the charge to secure NASA funding 
for Heliophysics research as part of the Eclipse Megamovie 
2024 and the Interstellar Mapping of Accelerated Particles 
Mission’s Student Collaboration 3UCubed projects. 

As Laura steps into the role of Director, EdEon welcomes 
Dr. Raquell Holmes to her new role as Associate Director. 
Raquell is a computational cell biologist and a pioneer in 
building inclusive, developmental science communities 
with improvisation. She brings robust experience helping 
teams to evolve, transition, and enhance creativity 
and well-being. Over the past 30 years, Raquell’s’ 
work has been with national networks of scientists 
in the computational sciences including biology, 

chemistry, physics and engineering. She is known 
for creating multi-racial, collaborative environments in which 
scientists, engineers and students lead with their passions. As 
EdEon leadership enters a period of change in the ways we have 
secured funding, Raquell’s networks and expertise in adapting 
and building in creative ways will offer a distinct advantage in 
the current funding climate. Her passion is to bring her network 
of professional relationships nationally to benefit education and 
research at SSU and Sonoma County. She continues to influence 
community engagement and professional 
development nationally through 
such groups as the Society of 
Physics Students and Sonoma 
County conferences.

Raquell

Laura
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