
Promoting Earth and Space Science and Technology and other NASA 
relevant teaching, research, and public service throughout Alaska.

Alaska Space Grant News
Newsletter of the Alaska Space Grant Program • Fall 2020

NASA / ALASKA 
SPACE GRANT 
PROGRAM

Lead Institution
University of Alaska 
Fairbanks

Web
spacegrant.alaska.edu

Support Alaskan 
Students!
Donate to ASGP:
spacegrant.alaska.edu/
About/Support

Alaska Pacific 
University
Jason Geck

University of Alaska 
Anchorage
Utpal Dutta (CoEng)

Erin Hicks (CAS)

University of Alaska 
Fairbanks
Chung-Sang Ng (CNSM)

Peter Pinney (CRCD)

Stephen Brown (CES)

University of Alaska 
Southeast
Jason Amundson

Prince William Sound 
College
Dan O’Connor

Challenger Learning 
Center of Alaska
Marnie Olcott

AFFILIATES
Noting that southeast Alaska students tend 

to spend significant time on the water through 
fishing or ecotourism, Michael Navarro – a 
University of Alaska Southeast’s Department 
of Natural Science assistant professor of 
marine fisheries – designed an oceanography 
course development program providing 
undergraduate STEM students oceanography 
field research experience.

“Southeast Alaska is a stunning coastal 
system,” notes Navarro. “By creating this 
program, we give students an opportunity to 
receive on the water training.”

That includes learning to operate the CTD 
instrument oceanographers use to describe 
seawater characteristics such as salinity and 
temperature. 

The program trains students to work in small 
teams in the highly remote Endicott Arm area. 

“At the heart of every scientist is a person 
curious to know more about nature,” says 
Navarro. “We like to explore. Our coastal 
oceanography program models oceanographic 
expeditions that travel to and collect data in 

remote understudied environments.”
The Endicott Arm fjord inspired students 

to investigate interactions among wildlife, 
geological formations, ocean currents and 
atmospheric conditions.

“Immersing students in this environment 
lends them the ability to identify their sci-
entific interest and embrace their curiosities 
about nature while also providing each with 
the opportunity to explore and learn more 
about these curiosities using oceanographic 
approaches,” says Navarro.

The course impacts the space program by 
enabling students to develop skill sets necessary 
in space, such as working as part of a small 
team in a remote area and utilizing optimal 
communication skills, notes Navarro. 

“Students were trained how to work through 
temporary periods of discomfort with the 
elements and learned how their ability to 
communicate improved daily group activities 
such as long paddles, cooking, and collecting 
drinking water,” says Navarro. 

Oceanography Program Enables Study of Remote 
Environments- by Carol Brzozowski
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Alaska Undergraduate Research and Interdisciplinary 
Science Exploration (AK URISE) is a project designed to 
encourage student engagement in NASA-related research as 
a means to increase recruitment and retention of underrep-
resented undergraduate students in the natural sciences of 
astronomy, biology, chemistry, geology, and physics.

It focuses on students traditionally underrepresented 
in the natural sciences: women, Alaskan Natives, African 
Americans, Latinos, LGBTQ, and first-generation col-
lege students, says director Dr. Erin K. S. Hicks, associate 
professor of astronomy and director of UAA Planetarium 
& Visualization Theater, Department of Physics and 
Astronomy, University of Alaska Anchorage. 

AK URISE had its first cohort in fall 2019 with 15 
students.

“All have continued their involvement in research this 
spring semester, most through a paid position provided by 
their faculty mentors,” notes Hicks.  Students are encour-
aged to continue the momentum through social and 
professional development activities.  

A second cohort was expected to be recruited this spring 
and summer for participation in the fall 2020 program. 

The University of Alaska Anchorage’s diverse population 

is well-suited to recruit students from traditionally under-
represented groups in the sciences, says Hicks.  

Participating natural sciences faculty provide research 
opportunities in AK URISE for up to 15 students, offering 
an authentic research experience, supportive peer learning, 
and broad research training in an interdisciplinary group 
environment as well as mentoring to encourage students 
toward a natural science career, emphasizing involvement in 
the NASA workforce.

Research shows underrepresented groups in the natural 
sciences disproportionately abandon their goal of pursing a 
degree in natural sciences early in their college studies, says 
Hicks.

“Providing these students with a sense of community 
and a means for developing their ‘science identity’ and 
confidence that they can succeed in their field of choice is 
the goal of the AK URISE program,” she says, adding the 
approach has demonstrated success elsewhere nationwide. 

“It is the hope that AK URISE will increase the diversity 
of students pursing and earning natural science degrees, 
which will in turn contribute to the larger goal of increase in 
diversity of the scientists in these fields where significant dis-
parities exists to the detriment to the science,” she adds. 

NASA Research Program Helps Underrepresented Students Rise in 
Science Careers - by Carol Brzozowski
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HIGHER EDUCATION

At the UAF Space Systems Engineering Lab (SSEP), 
students develop and manage projects funded by the U.S. 
Air Force and develop hardware for UAF Geophysical 
Institute researchers.

Their ultimate goal: to secure an aerospace job. In fact, 
many are offered positions before they graduate.

SSEP offers leadership opportunities as well as hands-on 
learning.

In three years, Quetzal Luebke-Laroque – who earned 
a B.S. in Mechanical Engineering and is an electrical 
engineering graduate student – has worked on lab projects 
and served as lead mechanical and lab manager. 

Julia Murph – a junior studying electrical engineering 
– started in December 2018 building a development
board and went on to design the Alaska Research CubeSat 
relaunch (ARC2) imaging system, a project she’s continuing. 

Luebke-Laroque’s work on the Alaska CubeSat Auroral 
Plasma Spectrometer (ACAPS) started with concept design 
in 2018 and continues under a three-year NASA grant in 
engineering and testing. 

He’s also chief engineer for CubeSat Communications 
Platform (CCP), a radio communication technology 
demonstration satellite in collaboration with the Air Force 
Research Laboratory. He serves an advisory role with 

Alaska Research CubeSat 2 (ARC2), having previously 
manufactured most of its structure components.

The student-led and student-focused program is guided 
by faculty advisor Dr. Denise Thorsen, whom students 
credit for maintaining student autonomy. 

SSEP’s focus has expanded from electrical engineering 
to include mechanical, notes Leubke-Laroque. As students 
graduate – taking their leadership and knowledge to 
their careers – new leadership opportunities open up.	
The average age is now younger, with participants typically 
having three years of college, such as Murph.

“I have watched many new students, including myself, 
join the program and go from a confused freshman to a 
space programmer,” she says.

Luebke-Laroque plans to work in aerospace. Murph seeks 
to leverage her learnings in the Peace Corps, helping to 
install electricity for communities in need. 

Both students expect continued growth in the program 
through funding, equipment, physical space, and 
participant numbers based in helping students in social, 
economic, and scholarly ways learn about space.

“Within two to three years, we will launch another 
CubeSat and be working on another NASA-funded project,” 
says Luebke-Laroque.  

SSEP Program Offers Hands-On Skills and Leadership Opportunity
by Carol Brzozowski

C
ou

rt
es

y 
of

 D
en

ise
 Th

ro
se

n

3



PRE-COLLEGE EDUCATION

Steven W. Johnson, associate professor of computing/
information technology at Prince William Sound College 
(PWSC), says he believes students need to be energized 
to learn STEM and technology as these fields have been 
increasingly driving the American economy to the exclusion 
of other lines of work.

Johnson notes some students lack strong project 
management skills for a lack of building projects. 
Additionally, he notes shorter attention spans in contrast to 
the longer attention spans needed in STEM work.

“STEM and technology both require people to think 
in terms of projects and have longer spans of attention,” 
says Johnson. “Robotics is one tool that we can use to help 
students build skills in computational thinking, project 
management, and critical thinking skills.”

To that end, Johnson and colleague Rusen Meylani 
created a program incorporating robotics into its courses 
through hands-on programming skills based on Carnegie 
Mellon’s Robotics Academy curriculum for PWSC, which 
serves as the basis of dual enrollment and college courses.

To create a talent pool required by NASA and other 
space-oriented agencies to solve the challenges that space 
flight to Mars and other locations will require, K-12 
teachers can benefit from a robotics curriculum, notes 
Johnson.

“Our intention is to use robotics in an applied physics 
course and as a general-interest STEM course that we can 
offer to our school district partners,” says Johnson. PWSC’s 
service area includes the Copper River, Cordova City, and 
Valdez City school districts.

Johnson envisions a program that starts at 5th grade 
with activities enabling students to learn how to build and 
program a robot and continues to offer units of instruction 
to students between fifth and eighth grades.

“We will offer a semester-long high school programming 
course based in an applied physics course teaching physics 
through the lens of robotics,” he notes.

In the program, students will deconstruct the models 
and then rebuild them, including the circuitry. Some of the 
technological features of the robots include being voice-
controlled through the use of a smartphone, and using 
motion, collision and ultra-sound sensors.

The classes are made possible by a grant from NASA’s 
Alaska Space Grant Program.

Robotics Course to Prepare Students for STEM Work - by Carol Brzozowski

September 2020 
• STEM Education Fellowship applications due
• Academic year Undergraduate Research

Apprenticeship applications due
October 2020
• Fall 2020 Space Grant Directors meeting, virtual
January 2021
• AK NASA EPSCoR RID applications due
• STEM Education Fellowship applications due

March 2021
• Higher Education and Pre-College grant

applications due
• Summer Undergraduate Research Apprenticeship

applications due
April 2021
• Annual Education and Research Symposium

– Juneau, AK

CALENDAR OF EVENTS 2021
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STUDENT HIGHLIGHTS

Louis Bastille, a junior in mechanical engineering, has 
always been fascinated by robots. Across his time at UAF, 
Bastille has maintained that same interest and hopes to 
focus on 3D printing and robotics component manufac-
turing once he graduates. It was just this fascination and 
interest that led him to the Jet Propulsion Lab in Pasadena, 
CA last summer. 

While an intern at JPL, Bastille had the opportunity to 
work on NASA’s Super Ball bot, an experimental tensegrity 
robot that was initially conceptualized in 2012. What sets a 
tensegrity robot apart from other robots is that instead of a 
rigid frame (like the Mars rovers)  they are built using solid 
compression rods held together by tension cables and noth-
ing else. These robots then “deform” themselves in order 
to roll about. Despite having no rigid connections, these 
robots are durable and lightweight.

“My specific role in [the] internship was working on 
smaller tensegrities with a slightly different actuation 

method,” Bastille said. “My tensegrities moved the end of 
the rod along the cord connecting them rather than chang-
ing the lengths of cord between the rod ends (which is the 
usual method).”

Bastille’s project was successful. “This culminated in the 
best moment where the shoulder-height tensegrity that my 
co-intern and I built was successfully walking forward using 
this motion method,” he said.

A big part of the experience for Bastille was the chance to 
make new friends. “We built great friendships and it made 
my time [there] even better,” he said. “I would recommend 
internships [there] just for the community alone,” he added.

Bastille praised the programs sense of community as well 
as the variety of projects available for interns to work on. 
“[They have] fascinating projects from robotics to machine 
learning, [which] means you can learn so much. I definitely 
recommend the internship to anyone.” 

Louis Bastille of University of Alaska Fairbanks - by Jeremia Schrock
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STUDENT HIGHLIGHTS

Since childhood 
Deanna Flynn has 
enjoyed programming 
and robots. This inter-
est led her from youth 
robotics competitions 
to summer engineering 
camps; most recently 
she found herself as an 
intern at NASA’s Ames 
Research Center in 
California.

What was Flynn’s 
internship like? “In one 
word: phenomenal!” 

she said. Flynn praised every aspect of the internship, from 
her mentors and fellow interns to the work environment and 
projects. “I could go on,” she said. “Everything was amazing.”

While there, Flynn’s worked on a project centered around 
neural networks. She specifically worked on search tree 
pruning for progressive neural architecture searches. “In a 
world where artificial intelligence is growing rapidly, a lot 

of neural networks are still being manually created,” she 
said. This hands-on approach is not necessarily bad, Flynn 
added, but her mentors were curious to see if they could 
automate the process.

Flynn ultimately found success in automating this process. 
“Our algorithm was finding benchmark performance in a 
shorter amount of time [then] it took to train other models,” 
she said. As a result of her research, Flynn presented at the 
Association for the Advancement of Artificial Intelligence 
(AAAI) conference in New York earlier this year.

During the internship, Flynn also had the opportunity 
to witness robotic history. From a front-row seat within 
mission control, she saw the maiden flight of Bumble the 
Astrobee aboard the International Space Station. “The 
amount of cheers that erupted from both the creators and 
the other interns that got to watch was almost cinematic in 
nature,” Flynn said.

While her internship concluded last summer, Flynn hopes to 
return to Ames. She’s also been convincing her friends to apply, 
too. “Who doesn’t want to work with NASA?” She added.

Flynn graduated from UAA magna cum laude with a BS 
in Computer Sciences this past spring. 

Deanna Flynn of the University of Alaska Anchorage - by Jeremia Schrock
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FELLOWSHIP AND SCHOLARSHIP RECIPIENTS
Fellowship Recipients 
Hunter Barndt (Summer ‘20) 
Computer Science 
University of Alaska 
Anchorage
James Campbell (AY19-20) 
Chemistry  
University of Alaska 
Fairbanks
Hannah Crayton (AY19-20) 
Computer Systems 
Engineering 
University of Alaska 
Anchorage
Joseph Egbejimba (AY19-20) 
Mechanical Engineering 
University of Alaska 
Fairbanks
Kaitlyn Houk (Summer ‘20) 
Marine and Environmental 
Science  
Alaska Pacific University

Matthew Isada (AY19-20) 
Natural Sciences 
University of Alaska 
Anchorage
Monica Keim (Summer ‘20) 
Marine and Environmental 
Science  
Alaska Pacific University
Cora Lyon (AY19-20) 
Biological and Health 
Sciences 
University of Alaska 
Anchorage
Henrique Miller (AY19-20) 
Electrical Engineering and 
Mathematics 
University of Alaska 
Anchorage
Theresa Phillips (Summer 
‘20) 
Marine and Environmental 
Science  
Alaska Pacific University

Jacob Powell (AY19-20) 
Mechanical Engineering 
University of Alaska 
Anchorage
Nicole Sola (AY19-20) 
Electrical Engineering 
University of Alaska 
Anchorage
Max Zaki (AY19-20 and 
Summer ‘20) 
Electrical Engineering and 
Mechanical Engineering 
University of Alaska 
Anchorage
Scholarship Recipients
Benedicta Acquah (AY19-20) 
Environmental Engineering 
University of Alaska 
Fairbanks
Cassidy Berger (AY19-20) 
Mathematics 
University of Alaska 
Anchorage

Hannah Fontecchio (AY19-
20) 
Engineering 
University of Alaska 
Fairbanks
Benjamin Klusewitz (AY19-
20) 
Civil Engineering 
University of Alaska 
Fairbanks
Aaron Nouchi (AY19-20) 
Computer Engineering 
University of Alaska 
Fairbanks
Stephen Yi (AY19-20) 
Electrical Engineering 
University of Alaska 
Anchorage
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STUDENT HIGHLIGHTS

Tristan Craddick and Erin Tolman of University of Alaska Fairbanks 
by Carol Brzozowski 

C
ou

rt
es

y 
of

 T
ris

ta
n 

C
ra

dd
ic

k 
an

d 
Er

in
 T

ol
m

an
.

Discrete element method (DEM) modeling captures fail-
ure and large deformations occurring in granular media 
and the stresses, progressive failure, and erosion in solids 
under static and dynamic loading conditions. 

Coupi, a Fairbanks company, uses DEM models to simu-
late solids and particles on Earth and for off-world systems 
enabling engineers to examine a variety of scenarios. 

Two UAF students used the technology during summer 
2019 internships to examine the rotary press and tumble 
blender processes used to make medicine tablets.

Tristan Craddick – who planned to graduate at the end 
of the 2020 spring semester with a Master’s degree in com-
puter science – worked on a tablet compaction problem to 
determine what forces played into ‘punch sticking’, whereby 
particulate from pharmaceutical mixes stick to the ends of 
punch dies, causing damage over time and requiring pro-
duction interruptions to clean the machine.

Craddick ran several simulations with a variety of param-
eters to identify the primary cause, devising several scripts 
to help with a quick data analysis obtained from rotary 
press running cycles. 

Another project involved the blending of pharmaceuti-
cal powder mixes in that segregation of powder mixes can 
occur where the active pharmaceutical ingredients are not 
evenly blended with the binding agents.

Craddick created analysis scripts to determine what 
mechanics in the blending process cause segregation, or a 
loss in uniformity such as a dead zone that occurs in par-
ticular spots of the blender. 

Following her junior year of computer science studies, 
Erin Tolman explored the ways real-world objects and par-
ticles could be represented using DEM and Coupi’s use of 
Lua programming language.

Tolman updated the user manual and utilized the graphi-
cal user interface Cime to test the software for bugs on the 
Mac operating system. Working with Ukraine software 
developers gave Tolman an inside look at the benefits 

and difficulties of international communication. She also 
worked on rotary press and tumble blender simulations.

Coupi’s software will help business and research efforts in 
that “people will be able to see how effective their models 
are before spending money on the physical model or using 
time or resources that could be used elsewhere,” she says. 
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STUDENT HIGHLIGHTS

Jacob Powell and Antonio Won of University of Alaska Anchorage 
by Jeremia Schrock

One surefire way to launch a career is by being an 
intern. For UAA students Antonio Won and Jacob Powell, 
their summer internship at The Launch Company (TLC) 
provided a valuable and fun experience in the world of 
aerospace engineering.

TLC is the brainchild of Ben Kellie, himself a former 
Alaska Space Grant Program student. TLC focuses on 
designing and overseeing aerospace projects.

“I definitely feel that working at TLC has made an impact 
on what I want to do for my professional career,” said Won, 
a mechanical engineering student. “The company culture at 
TLC is so different than what I expected a ‘traditional engi-
neering’ job to be.”

TLC’s atmosphere helped Won realize not only the kind 
of work he wants to do going forward, but also the kind of 
company he wants to work for.

During the internship, Won helped design components 
for fluid systems - which he studies at UAA. He also drew 
up scientific diagrams and supported design reviews. He 
even had the chance to get his hands dirty doing product 
testing during his first weeks with TLC.

“As Antonio mentioned, it has set the bar high for 
meaningful work at a company with a good culture,” said 
Powell. “[It’s] shown me how applicable the knowledge I am 

learning at school is to [the] engineering work that I want 
to do.”

Powell studies mechanical engineering and, since child-
hood, has had an interest in “how stuff works.” He worked 
on fluid systems (like Won) and had the opportunity to 
oversee project logistics and work with customers directly.

Won and Powell praised the team at TLC, comment-
ing how his supervisors (including Kellie) provided real 
mentorship. “They are invested in Antonio and I getting as 
much out of our experience as possible and really walked 
that walk,” Powell said. C
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STUDENT HIGHLIGHTS

Alaskan duo dive deep on UAV research - by Jeremia Schrock

Within the University of Alaska the rivalry between 
Fairbanks and Anchorage is legendary; enough so that 
we forget that friendships between campuses can also 
be legendary. Last year, Ryan Bonk (UAF) and Hannah 
Crayton (UAA) had the chance to prove it while interning 
together at NASA’s Langley Research Center.

The pair became fast friends while working on a unique 
project at the Virginia-based center. Bonk and Crayton 
spent their summer on an autonomous unmanned aerial 
vehicle (UAV) initiative called Fit2Fly, a multi-year venture 
covering a wide-range of UAV issues.

The issue that Bonk and Crayton researched was best 
explained by the former: “When a UAV leaves your line of 
sight, how do you verify that it hasn’t been hacked or altered 
and that the hardware is all working properly?” Bonk lead 
the project’s hardware side, Crayton co-lead on the software 
aspects

The duo were perfect for the project because of long-
standing interests in their respective fields. As a kid Bonk, 
an electrical engineering major, used to take gadgets apart 
(“like my Gameboy”) to understand how they worked. 
“[That] typically just resulted in me breaking things,” Bonk 
said, jokingly.

Crayton, a computer systems engineering student, 
always wanted to work in the space industry. Her major is 
a “great field to apply those interests and be involved with 
innovation within space exploration,” she said.

Bonk’s team focused on developing a method for ensuring 
the safety and security of a UAV fleet remotely, removing 
the need to examine individual crafts through a time-
intensive manual inspection. While scrutinizing one or 
two drones might not take much time, the problem of 
inspecting an entire fleet becomes immediately apparent.

They set out to design and develop a proof-of-
concept simulation. The team’s research resulted in a 
software program that married radio to GPS, could run 
asynchronous commercial operations, and that worked with 
several autonomous drones. Success!

But, what about their friendship? “Hannah was an 
excellent teammate and became a great friend by the end,” 
Bonk said.

Crayton echoed him. “Working with Ryan was really 
fun,” she said. “It felt really special to create such great 
friendships.”

Bonk and Crayton will graduate this Fall. 
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Addeline Mitchell of University of Alaska Fairbanks - by Carol Brzozowski

After earning Bachelor’s and Master’s degrees in science 
in May 2019 through UAF’s accelerated computer science 
BS/MS program, Addeline Mitchell seized a NASA intern-
ship opportunity to work on Near Earth Network (NEN) 
operation upgrades at NASA’s Wallops Flight Facility (WFF) 
in Wallops Island, Virginia. 

Mitchell spent the summer creating operator logging 
software, refining Global Monitor and Control Center 
(GMaCC) processes, redesigning a layout and fixing sched-
ule display software bugs. 

The NEN – spanning all seven continents – consists of 
commercial and NASA-owned ground stations through 
which telemetry, communications, data, and ground-based 
tracking services are provided.

The operator logging project creates software databases 
for GMaCC operators in ground stations who still log satel-
lite pass data and maintenance information in notebooks. 

The GMaCC efficiency project reduces routine process 
variations. New antennas added to NASA sites will ulti-
mately reduce spending by decreasing the NEN’s reliance on 
commercial partners.

The schedule dis-
play project addresses 
the problem of hard-
coded exceptions 
causing errors and 
redesigning the layout 
to use screen space 
more efficiently. 

Mitchell says her 
career goals include 
“aiding in the develop-
ment of existing and 
new technologies, con-
tinuing to maintain 
and expand my skill 
set, and potentially pursuing opportunities in cyber security 
in addition to development roles.” 

Mitchell says the broader impact of the projects on which 
she worked “contribute to the ongoing implementation of 
NEN upgrades, which allow for continued support to the 
NEN’s clients, both foreign and domestic.” 

Research at NASA’s Goddard Space 
Flight Center in Maryland at the Wide 
Field Infrared Telescope (WFIRST) 
will enable similar clarity as the Hubble 
Space Telescope, but with 100 times 
the field of view and further into the 
infrared region, says UAA electrical 
engineering junior and Anchorage resi-
dent Brett ‘Ivan’ Keene.

Keene’s 10-week 2019 summer 
internship – partially funded by an 
Alaska Space Grant – utilized instru-
mentation under cryogenics and light 
characterization.

“My project entailed a calibration 
check for testing methods, testing H4RG detector data for 
quantum efficiency, and creating a simulation curve for the 
expected test outcomes,” says Keene. 

“The primary drive was to ensure 
accurate simulation and testing of 
flight detectors for the WFIRST obser-
vatory so that we may soon be able to 
see farther and more than ever before 
in space.” 

Keene also suited up to work in a 
clean room to set up the cryostats and 
instruments used to calibrate photodi-
odes for transfer curves. 

Keene – who has a passion for cir-
cuitry and quantum computing – plans 
to join the U.S. Air Force and conduct 
research.

“My learnings will allow me to reach 
further and accomplish greater tasks, improving our under-
standing of the universe and developing our technology,” 
Keene says. 

Brett Keene of University of Alaska Anchorage - by Carol Brzozowski
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Mitchel McCloskey of Alaska Pacific University - by Kim Morris

Animals — from jellyfish to human beings — sleep. 
Why this behavior is so common is still unclear, but sleep 
appears to be connected to learning and memory. Mitchel 
McCloskey, an Environmental Science Master’s student at 
Alaska Pacific University (APU), is investigating how sleep 
deprivation and disruption affect Eastern Pacific red octo-
puses’ ability to complete simple tasks. 

As an undergraduate, Mitchel looked at the sleep patterns 
of bees and bats. He also became fascinated with octopuses. 
According to Mitchel, “Octopuses are very strange animals 
and we really don’t know much about their daily behavior.” 
He contacted Dr. David Shield at APU about doing sleep 
research on octopuses and the two of them designed the 
experiments that are at the core of Mitchel’s project. 

For the first time, red octopuses are the subjects of sleep 
research (previously, studies used common octopuses). 
Mitchel will document and describe what normal sleep 
looks like in these creatures. Next, he will test their sleep-
ing and waking reactions to various levels of vibration. 
Finally, he will determine what impact restricting sleep 
either during or after training has on the animals’ ability to 

navigate a maze.
The current COVID-19 pandemic has set back the proj-

ect. Mitchel has had to delay building the closed aquaria 
that will house his test subjects. But progress is being made. 
He has immersed himself in the background literature and 
learned to use the computer programs and neural network 
that are central to his work. And he is already collaborating 
with the two undergraduates who will assist him in his proj-
ect. “I consider recruiting and training these ‘new scientists’ 
one of the most important aspects of this project,” he says. 
The students will gain STEM experience and become valued 
members of the research team. Mitchel hopes to begin his 
experiment this fall.

This project has implications well beyond the laboratory. 
The results may say something about the impact of poor 
sleep on human beings’ ability to perform tasks effectively. 
This could have ramifications for people who do shift work 
or suffer from persistent lack of sleep. Understanding sleep 
behavior could also shed light on how astronauts might per-
form during deep space missions when their sleep may be 
irregular or insufficient. C
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STUDENT HIGHLIGHTS

Michael Radotich of University of Alaska Fairbanks - by Jeremia Schrock

Michael Radotich was always good at math and science. 
Who would have thought that such a keen interest would 
one day take him down the road to a career with NASA? 
However, starting there would be, in rocketry terms, like 
putting the fin before the nose cone. 

Readers of our last newsletter will remember Radotich 
from a story covering his participation in the American 
Institute of Aeronautics and Astronautics (AIAA) Design 
Build Fly competition in Tucson. 

“In the first few years of college I confirmed that I had 
made a good choice for myself as I got involved with the 
Design Build Fly competition,” Radotich said, “and found I 
really enjoyed the design process, along with building and 
testing things.”

It was an event that, in many ways, led him to his intern-
ship project at NASA’s Ames Research Center in California 

last summer. During his internship, Radoitch was the 
team lead of the Mars Mission Design Team. The Mars 
Helicopter, Ingenuity, is set to perform the first flight on 
another planet in February 2021 and his job was to design 
missions and concept aircraft ideas for the future of flight 
on Mars.

“I was put into my team lead position because of my 
experience with Design Build Fly and constantly applied 
things I had learned in DBF about flight and small UAV sys-
tems,” Radotich said. “I would say DBF is what prepared me 
the most for what I did at Ames,” he added. 

Like all the best internships are, Radotich’s time at Ames 
was hugely influential. “I don’t know where to start,” he said. 
“I learned so much in the 10 weeks I was there. From all the 
research I did about Mars and the challenges of flying on 
it, to listening to Katie Bouman talk about getting the first 
image of a black hole.”

Radotich also had the opportunity to take a trip to the Jet 
Propulsion Lab and see, in person, both the Perseverance 
rover and Ingenuity helicopter. “Talking to the people 
working on that project made me realize the scale and 
importance of what I was a part of.”

Radotich graduated with a BS in Mechanical Engineering 
this past spring, but is spending an additional year at UAF 
pursuing a bachelors and master’s degree as part of a 5-year 
program.  He will be returning to Ames next summer to 
participate in a Pathways Internship, generally considered to 
be a track to becoming a full-time employee with NASA. 

“If all goes well, I will become a full-time NASA employee 
at the end of 2021 and continue to work at Ames in 
California for the foreseeable future,” Radotich said. “The 
internship I got through ASGP opened the door to my 
career.” 
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Jenna Zechmann of University of Alaska Fairbanks  - by Kim Morris

Taku Glacier is a tidewater glacier located southeast of 
Juneau, Alaska. From 2014 to 2016, it was the subject of a 
comprehensive monitoring project that documented some 
of the quickly evolving processes on the formerly advancing 
glacier. Jenna Zechmann first set foot on Taku Glacier in 
2011 when she participated in the Juneau Icefield Research 
Program. “After that, I knew I wanted to study glaciers,” 
she says. Today, she is a Ph.D. student at the University of 
Alaska Fairbanks looking through the Taku Glacier passive 
seismic data for icequakes. 

The timing, magnitude, and location of the icequakes 
will tell her something about how Taku Glacier moves over 
and interacts with its soft-sediment bed. Her research will 
“help us learn more about how tidewater glaciers work, so 
we can better predict sea-level rise.” The huge glaciers in 
West Antarctica are likely to be the primary contributors to 
sea-level rise. These glaciers are tidewater glaciers on soft 
sediment beds, just like Taku Glacier. By “studying how 
Taku Glacier moves over its sediments (using icequakes), 
we can improve our understanding of the West Antarctic 

tidewater glaciers,” Jenna explains.
While Jenna has ample fieldwork experience, she says, 

“the data for this project is already collected, so everything 
from here on is computer-based.” That doesn’t mean that 
the COVID-19 pandemic hasn’t had an impact on her work. 
She had planned to travel to Central Washington University 
to collaborate with Paul Winberry, who collected the 
seismic data. It would have been an opportunity for her to 
get some firsthand insights into the passive seismic data and 
more experience using Antelope, an online seismology data 
network and analysis tool. Instead, they will “probably be 
meeting remotely,” she says.

Preliminary analysis of the 2014-2016 Taku Glacier active 
seismic data revealed some unexpected results—the bed of 
Taku Glacier is not exclusively soft marine deposits, as the 
glaciologists thought. This kind of finding motivates Jenna. 
“The most exciting part of my work is doing data analysis 
and learning something about a glacier that is not what 
you were anticipating. Then you know you are doing real 
science.” 
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Andrew Vu of University of Alaska Fairbanks- by Kim Morris

Andrew Vu was introduced to plasma physics in an intro-
ductory course during his first year at the University of 
Alaska Fairbanks. “I immediately became enthralled by the 
rich interplay between plasma and electromagnetic fields 
that occurs everywhere in the universe,“ says the Ph.D. stu-
dent. Along with his supervisor Dr. Hui Zhang, he is now 
studying the interactions between the solar wind and Earth’s 
magnetosphere. Andrew uses NASA’s Magnetospheric 
Multiscale Spacecraft (MMS) data, which records these 
interactions. And he simulates these events on a supercom-
puter using a program written by Dr. Peter Delamere and 
his Space Physics group at the Geophysical Institute.

Solar winds are streams of charged particles released by 

the Sun. These particles permeate the solar system. As the 
solar winds stream pass by a planet, they interact with the 
planet’s magnetic field or magnetosphere. This interaction, 
called a bow shock, causes the speed of the solar wind par-
ticles to drop abruptly. The foreshock region is comprised 
of localized and transient structures that are caused by the 
bow shock. These foreshock transients can lead to magneto-
spheric and ionospheric responses.

“I am trying to understand the large-scale kinetic phe-
nomena, called foreshock transients, that aid in energizing 
plasma at [the] Earth’s bow shock. These foreshock tran-
sients cause significant effects that ultimately travel to 
Earth’s ionosphere and trigger aurora brightening events,“ 
says Andrew. These solar particles sometimes enter the 
Earth’s magnetosphere or ionosphere. When they do this, 
they can compromise commercial satellites, GPS navigation, 
and electrical power grids. In the future, they may interfere 
with manned space missions to other planets.

The current COVID-19 pandemic has not really had 
an impact on Andrew’s ability to do his research because 
it can be done remotely. But there are still professional 
consequences. Andrew says that “the most disappointing 
adjustment is that the annual scientific conferences have 
been moved to virtual environments this year. These con-
ferences are crucial for meeting and discussing new and 
exciting science topics with other researchers in person.” 

Wow, what a year. We seem to 
have flipped out of the frying pan 
and into the fire. Last year, I was 
worrying about the impact of the 
University of Alaska financial 
struggles on our ability to provide 
optimal educational opportunities 
for our students. This year the 
worry is COVID. 

COVID has changed the 
paradigm under which we seek to deliver hands-on, 
culturally responsive, educational experiences to our 

students. The requirement of social distancing and 
restrictions on travel have caused some of our field courses 
to be suspended, such as the Oceanography course at 
UAS, and caused students to cancel planned travel. Jenna 
Zechmann was unable to travel to Central Washington 
University to collaborate with a colleague. Andrew Vu 
and Joseph Egbejimba missed the opportunity to attend a 
scientific conference and connect with researchers working 
in their field. 

The importance of connecting students with faculty, 
NASA, and Alaska industry mentors through fellowships 
and internships is evidence by what the students do after 

FROM THE DIRECTOR Denise Thorsen
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Ryan Stonebraker of University of Alaska Fairbanks- by Jeremia Schrock
Ryan Stonebraker has been 

interested in technology since 
childhood. When he was 7 he 
built (from scratch) his first 
computer; when he was 11 he 
took a course in C, the pro-
gramming language, in a class 
hosted by MIT. This interest 
has seen him through UAF’s 
computer science program 
and into a bevy of intern-
ships, most recently at the Jet 
Propulsion Lab in Pasadena.

Stonebraker - currently 
finishing his MS in computer 
science, focusing on artificial 
intelligence - was initially hired to work on a very different 
project than one would at first equate with JPL: a website. 

“I’m most interested in artificial intelligence,” Stonebraker 
said, “so I knew going into the internship that I wanted to 
try and find a way to use the opportunity to get involved in 
the [AI] efforts at JPL.”

Keeping this in mind, he worked hard on the website 
project and was able to finish the bulk of it in the first few 
weeks. He then reached out to a mentor, looking for proj-
ects closer to his interest. His efforts were rewarded when 
he was tapped to join a project right up his alley. 

“I was able to get involved in a cyber security project 
that looked to build a machine learning classifier that 

could look at a generic text 
document [powerpoint slides, 
word documents, PDFs] and 
determine the sensitivity 
level of the information in it,” 
Stonebraker explained. Initial 
project results had shown an 
exactness of about 50 percent; 
not very accurate. Stonebraker 
spent time pouring over 
research papers and bringing 
himself up to speed on the 
field’s latest and greatest ideas. 

The result? “I was able to 
increase the accuracy to the 
mid 90 precent [range],” he 

said. Afterwards, Stonebraker had the chance to work on 
another project that saw a team streamline JPLs internal 
printing services. Their work even led them to discover a 
security exploit that led to a printer manufacturer releasing 
a patch for all of their printers. It was a busy summer for 
Ryan Stonebraker.

“My advice to burgeoning scientists at UAF would be 
to stay diligent and aim for your wildest dreams,” he said, 
“whether you’re at UAF or any other school in the world, it’s 
everyone’s own prerogative to take their learning into their 
own hands and carry it the extra mile.”

After his internship, Stonebraker accepted a full-time job 
at JPL as a Data Scientist.  C
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their fellowship/internship. Alaska Space Grant sponsored 
Ryan Stonebraker’s internship at JPL. He now works for JPL. 
Michael Radotich’s internship at NASA Ames led to him 
receiving a NASA Pathways Internship which is the “path” 
to full-time employment with NASA. Jacob Powell accepted 
employment at The Launch Company after his internship with 
them. Ryan Bonk was offered a second internship with the 
NASA Langley Academy to help mentor this year’s new team. 

COVID limited the number of opportunities available to 
students this year and yet we were still able to connect five 
students with mentors to work on undergraduate research, 
six students with NASA internships and another six with 
Alaska Industry internships. Most of these students worked 
with their mentors remotely. The SSEP program hosted 

14 students working remotely on two satellite projects one 
funded by the Air Force Research Lab and the other funded 
by Alaska Space Grant. 

Throughout all of the uncertainties and restrictions caused 
because of COVID our students still persisted! Science 
questions are being answered, engineering projects are 
progressing. Albeit, maybe at a slower pace.

If you would like to contribute to the Alaska Space Grant 
Program educational mission, please visit our website, 
https://spacegrant.alaska.edu/ and select the Donate button 
at the top of the page. All donations are used to provide the 
match required by the Space Grant program before we can 
spend any NASA dollars. Your donation provides funding to 
increase the educational opportunities of students in Alaska.
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Education and Research 
Symposium

The Eleventh Annual

Will take place in Juneau, Alaska 
April 2, 2021


