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About Aurelia Institute

Aurelia Institute is an architecture R&D lab, education and outreach center, and policy hub dedicated to building humanity’s
future in space. From space tourism to Mars missions to research and beyond, we are fast approaching a future where space
is not limited to an elite few. Aurelia Institute is creating the architecture—literal and figurative—for a vibrant ecosystem of
professionals, creators, and visitors in space.

\

A

Mission

Aurelia Institute’s mission is to prepare humanity to become a spacefaring species. Our aim is to develop the architecture,
technologies, communities, and policies that will help us scale humanity’s horizons from early space stations in LEO to the
fullness of an interplanetary civilization. The Aurelia team includes architects, designers, materials science and manufacturing
experts, scientists, and policy thought leaders working together to create the community, innovation and ethics culture, and
R&D foundation for expansive human space exploration.

We engage with a strong network of corporate partners, universities and educational institutions, government agencies, and
advanced R&D labs to design, build, and test the future in space we want to see. This work includes:

- Building structures and habitats that are hospitable in the extreme environment of space
- Preparing individuals to pursue different types of activities in zero gravity and in an entirely foreign environment

- Laying the groundwork for policies and processes to create a spacefaring society that’s inclusive, accessible, and
sustainable

Vision

We envision a future where life in space is welcoming, enticing, and practically accessible for all people. While Earth will remain
the home-base for humanity, we want more people to feel that they can be part of humanity’s space future—both participating in
it and building it. Aurelia Institute is working toward establishing a new culture of space not just for astronauts and the privileged
few, but for artists and lawyers, healthcare professionals and teachers, essential workers, and tourists. Aurelia Institute will plant
the seeds of a principled, inclusive, and visionary spacefaring civilization at the dawn of the “Anthropocosmos.”

What's unique about us

We’re a humanist group that cares about both the cutting-edge technical enablers and the cultural, philosophical under-pinnings
for space exploration. Aurelia’s position is that space exploration is not about escaping Earth. We're building toward a better
vision for humanity wherever we may be—on Earth, in orbit around it, and beyond. Technology products developed for space
in our studio R&D model will also be applied to critical Earth contexts, such as climate change solutions.
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Current Project: TESSERAE + Axiom Mission 1

Aurelia Institute is committed to building the coming generations of space architecture—the structures we will inhabit as we
travel, work, play, and live in space. The future lies in self-assembling, adaptive, and reconfigurable structures. Rather than
transporting fixed, rigid modules and risking astronaut Extravehicular Activities (EVAs) during construction, we can lower payload
weight, reduce assembly complexity, and revolutionize space-structure modularity by relying on in-space manufacturing and
self- assembly of large, habitable volumes.

Aurelia’s first test case for this new method of reconfigurable space habitation is TESSERAE (Tessellated Electromagnetic Space
Structures for the Exploration of Reconfigurable, Adaptive Environments). Begun as Aurelia founder Ariel Ekblaw’s PhD project
at MIT, Aurelia is now iteratively building and testing the TESSERAE platform towards a future crewed habitat mission.

On April 08, 2022, the latest iteration of TESSERAE tiles were flown on Ax-1, Axiom’s research mission to the International Space
Station. This first-ever private ISS mission was flown in partnership with SpaceX, and TESSERAE was among the 25 experiments
on the 10-day mission.

Named after the small tiles in ancient Roman mosaics, the modular TESSERAE tiles can join to create a larger structure. TESSERAE
tiles pack flat for launch; once activated, they form a robotic swarm of autonomous and self-assembling units used for on-
demand construction, with future applications ranging from an extra room on a space station, to parabolic mirrors, to a home
base on other worlds. The prototypes tested on the Ax-1 mission include an extensive suite of sensing and electro-permanent
magnets that monitor diagnostics—providing insight into the quality of bonds between tiles—and drive conformations. This
scaled demonstration will build on previous microgravity evaluations of the TESSERAE experiment to explore a new frontier for
in-orbit construction of satellites and future space habitats.

“This test on Ax-1 marks the first time TESSERAE tiles will navigate autonomous docking in a large, open volume—a major
functionality milestone in our R&D roadmap. We're honored to be part of this historic civilian mission to the ISS and directly
participate in the expansion of growing commercial opportunities in low Earth orbit. We are delighted to be working with Axiom
on next-generation space architecture technology and look forward to future collaborations as we mature the TESSERAE tiles
further and scale up in size.” — Ariel Ekblaw

Resources

Ax-1 Mission Update: Interview with Ariel Ekblaw and the Ax-1 crew:
https://www.youtube.com/watch?v=eUCIUlI4nWks

Axiom Mission Research:
https://www.axiomspace.com/news/ax-1-research-expands-access-to-iss

Concept video:
https://www.youtube.com/watch?v=dYmFbeRnJAw

Artist’s rendering (included in Press Kit): Au_TESSERAE_PC_TUDortmund.jpg
Image and video credit: “Artist’s render courtesy of TU Dortmund Institute / MIT Space Exploration Initiative”

TESSERAE ISS Photos (included in Press Kit): TESSERAE-ISS1.jpg; TESSERAE-ISS3.jpg
Image credit: “Axiom 1 mission, MIT Space Exploration Initiative/Aurelia Institute”
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Current Project: Aurelia Gateway Program & Horizon 2022

See yourself in space
Aurelia Institute’s inaugural Horizon mission invited a unique cohort of fliers to share the experience of zero gravity

On May 22, 2022, Aurelia Institute’s inaugural Horizon zero gravity flight took off from Pease Airport in Portsmouth, New
Hampshire. Included on the flight manifest: 25 people with backgrounds and expertise ranging from traditional Polynesian
voyaging to music to product design to engineering; as well as a broomstick, a piano keyboard, coconut-fiber sennit, a plant
habitat, a CubeSat, and numerous items of personal and cultural significance.

Over the course of 90 minutes, the Horizon fliers aboard ZeroG Corp’s G-Force One vessel experienced 20 parabolas of lunar,
Martian, and zero gravity, each lasting about 20 seconds—the closest possible approximation to being off-planet. Each flier
boarded the plane with a unique purpose: a research project, a storytelling goal, an artifact or artwork to create or display.

Parabolic flights offer unique opportunities for experience and experimentation in microgravity. Since the 1950s there’s a rich
history of zero gravity flights being used for training, research, and recreation—though as a rule, chartered flights tend to focus
on one or the other. Aurelia’s Horizon mission brings different goals, projects, and cultures into one place.

“With the Aurelia Horizon 2022 mission, we are building the future in space we want to see by inviting a diverse set of fliers
to experience these flights and, more importantly, bringing them together to see each other, learn from each other, and feel
invested in one another’s success,” says Dr. Danielle Delatte, Aurelia Institute co-founder and Chief Operations Officer, who
headed the Horizon mission.

Horizon highlight: Polynesian Voyaging Society

Dr. Linda Furuto and Nalamakd Ahsing joined the Horizon flight from the Polynesian Voyaging Society. They brought objects
onboard as past, present, and future representations of the society’s mission: to perpetuate the art and science of traditional
Polynesian voyaging and the spirit of exploration through experiential educational programs that inspire students and their
communities to respect and care for themselves, each other, and their natural and cultural environments.

“Living on an island chain teaches us that our natural world is a gift with limits and that we must carefully steward this gift if we
are to survive together. Our Pacific voyaging traditions teach us to venture beyond the horizon and into zero gravity to create
global relationships as we work with, learn with, and learn from each other,” says Furuto. Onboard the flight with them:

1. ‘Aha/Sennit from the village in Satawal where our first teacher Master Navigator Pius Mau Piailug is from. Papa Mau taught us
the importance of knowing who we are and where we come from. He taught us that once we know where we’ve come from,
we can never be lost...no matter where we go.

2. Wai/Water from Ka Piko O Wakea, the navel of Wakea Sky Father also known as the equator. This is a sacred place that
connects Oceania and our Pacific brothers and sisters. We sail as one Pacific family connecting the planet and beyond.

3. Pohaku/Stone from Makapu’u, O’ahu and carried by Nalamakd on a recent sail from Hawai’i to Tahiti. The pohaku keeps us
firmly planted in our values such as love, kindness, compassion, strength, resiliency, and aloha.
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4. Hae Hawai‘i/flag representing our homeland, as an offering and invitation to collectively engage in “Preparing humanity to
become a spacefaring species.”

“The skills, fortitude, and resilience of the Polynesian navigators to sail into the unknown are valuable assets for future astronauts
as we, as humanity, consider our expansion into the stars,” says Del atte. “We hope this collaboration will illuminate another path
and broaden the horizons of what is considered ‘sailing’ for this group of voyagers.”

Beyond Access

Each flier on the Horizon 2022 mission was invited to participate in the flight through Aurelia’s partnership with an array of
organizations dedicated to diversifying the space industry, joined by Aurelia team members offering guidance and hands-on
help.

In one sense, space is the ultimate equalizer: everyone who leaves Earth is subject to the radical experience of leaving gravity
behind. The laws of gravity govern our physical existence on our home planet; and our lived experience of those laws shapes
the way we think, our approach to design, our creativity—everything. With the advent of a thriving human presence in space,
we have the opportunity to reimagine the human experience unbound by earthly constraints.

Easier said than done, perhaps. The more variety of people, ideas, and goals we can bring into the burgeoning space industry,
the richer and more innovative life in space will be. But there are drastic barriers to entry, ranging from cost to physical challenges
to technical difficulty to the distribution of where innovation happens and who is invited to participate.

Aurelia Institute hopes to lower those barriers by covering costs and providing training, education, and consultation on technical
needs; then inviting a wide array of participants with wildly diverse aims and giving their experiences equal attention.

Horizon is the flagship mission of Aurelia’s Gateway program, which opens access to key technologies and experiences needed
to engage with human spaceflight. Aurelia’s Horizon fliers benefit from the Aurelia team’s zero-g mission integration, teaching,
and management expertise.

“Although not exactly rocket science, detailed expertise and knowledge of how to get projects onto microgravity platforms like
the Zero G Corp parabolic flights, where FAA regulations and gravity transition hazards must be carefully considered, is still held
by a relative few,” says Delatte. The Aurelia Institute team’s deep experience in this area helped smooth the path for a diverse
cohort of researchers, artists, and storytellers who may not have previously considered flying their projects.

“The sensation of floating, of true weightlessness, is a profound experience that inspires us to imagine life in space,” says Ariel
Ekblaw, Aurelia Institute’s founder and CEO. “We want as many people as possible to have the opportunity to know that moment
of joy and freedom. Aurelia Institute is working to enable a joyful, safe, and confident journey into space for the people who will
build humanity’s future there.”

The art and science of delight in space
Some fliers were there purely for the experience: to be a part of the flight themselves, and to represent a group not often seen
in space industry contexts.

Krystel Villaretta, for example, selected for the cohort by NASA International SpaceApps Challenge for winning their global
hackathon, joined the flight to represent her home country of Panama. Her goal was to document and share how a zero-g
flight is done from start to finish. “The overall purpose is to tell this amazing story—explain the science behind a never-seen-
before path in my country and make it as realistic and accessible as possible for young people with similar interests to live this
experience through mine,” she says. Krystel plans to create a video explaining the experience from her point of view.

Others joined the Horizon 2022 cohort to work on projects aimed at improving future flights for others. Apurva Varia, flying
on behalf of Mission: AstroAccess, brought two experiments for deaf individuals. The first was an LED light system that a crew
member or other passenger could control, turing on a green light when the flight approaches push over (telling the deaf flier to
prepare for zero gravity), and a blue light when the plane approaches 1.8g’s (so the deaf flier knows it's time to lie down). The
second project was an experiment with ASL communication in different orientations; an ASL interpreter, Justin Baldi, joined the
flight as well, and the two worked together to see if they could understand ASL when they were floating at opposite angles to
each other.



Dr. Mona Minkara, also representing AstroAccess, explored how different textures (including corduroy and velcro) might be
used by a blind individual to successfully orient themselves in a zero-gravity environment. Mikara also sees the potential value
of this work for sighted fliers: “In an emergency, if the lights go out, and you and your crew mates are in zero gravity in the
dark, what will that be like? It doesn’t have to be frightening (or even a big deal) if you have the right training and the right
environmental cues,” she says. “The blind crew aboard this flight tested out some minor modifications to the cabin that we hope
will make it easy to find your way around in microgravity, eyes-free.”

Horizon highlight: Ce-Ce Mazyck
Centra “Ce-Ce” Mazyck also joined the Horizon cohort from AstroAccess. A wheelchair user since a military training accident
nearly 20 years ago, Ce-Ce is a Paralympic athlete and disabilities advocate.

“My project was to orient myself and feel comfortable with doing it, especially coming in and out of parabolas. | am paralyzed
with little to no balance, so | prefer to be rightside up, not upside down. | would love to control any movements while in zero-g,
and also move about the cabin with ease. If | conquer that, I'm ready for SPACE!"” Mazyck bought cords with D-Rings for
stabilization but found that the foot holds along the plane’s sides worked better. “I would not do another flight without them!”
she says.

Mazyck worked closely on the flight with Cady Coleman, a former US astronaut and a member of Aurelia Institute’s advisory
council.

Exhibition and experimentation

“My projects explore the exciting affordances of product design for zero-g. | ask myself: what will be the ubiquitous, practical,
or just delightful daily objects surrounding humans living and working in microgravity environments? How might we encourage
artists and designers to design for space?” says Anna Shaposhnik, representing the Zed Factor Fellowship. “For my three
projects, it was one to represent me and dorky artists everywhere who just want to fly on a broom; one to represent friendships,
and one to represent aspirations.”

The Horizon 2022 cohort included fliers for whom the experience was the goal, and others for whom the flight itself was only
the first step. Artists and researchers brought projects to test out, while educators and advocates are creating videos, articles,
workshops, and other outreach efforts drawing on their experiences.

Says Allysa Kazhe, recipient of the Brooke Owens Fellowship: “My project was a creative storytelling piece that brings together
Native heritage and the modern aerospace experience. | showcased two eagle feather art pieces both with traditional geometric
designs combined with space symbolism. As well as, an Acoma Pueblo designed scarf to empathize movement within zero
gravity.“ Kazhe plans to create a video and write an article detailing her experience.

Somayajulu Dhulipala, joining the flight from MIT Students for the Exploration and Development of Space (SEDS), tested Agrifuge,
a rotating plant habitat, to see what rotation rates lead to water flow rate in the pipes in microgravity conditions. “We hope to
use this mission to gain more traction for the payload program. We also wish to use the data from the flight for our experiment
to further develop Agrifuge and present our designs and efforts in several conferences,” says Dhulipala.

Zemichael Gebeyehu, representing the National Society of Black Engineers Special Interest Group (NSBE), tested a low-cost
Attitude Determination and Control System (ADCS) for a 1U CubeSat. The results of the experiment will help his research team
at Lehigh University Space Initiative to further develop HawkSat-1865, a CubeSat development and launch program over the
next two years.

José Ferreira, an aerospace engineer and Fulbright Fellow representing the Space Generation Advisory Council, brought an
electric piano aboard and spent the Horizon flight exploring the effect of gravitational pull in the way sounds are perceived
and actions executed. He played a piece of music composed specifically for the microgravity flight, in an effort to assess sound
perception and its cognitive process under different gravity environments.



Horizon highlight: Viktoria Modesta

Viktoria Modesta, a self-described bionic pop artist and futurist, is an AstroAccess ambassador. Her project onboard the flight
focused on “exploring hyper embodiment as well as philosophy and the very meaning of physical ‘ability’ in weightlessness.
Working with alternative body architecture, micro gravity adapted prosthesis, conceptual fashion and choreography, she aims
to release experimental content from the flight to advance the future human and post-disability narrative beyond Earth’s gravity.”

Be a beacon
Many fliers in the Horizon 2022 cohort are educators or STEM advocates, and they are focused on sharing their experiences
with youth and underserved groups around the world.

Kendra Rivers, an NSBE Aerospace SIG flier, aims to inspire children from underrepresented groups in the aerospace industry.
Following the flight, she hosted a workshop with school-aged girls from her community to tell them all about the NSBE Aerospace
SIG and Aurelia Institute’s Horizon 2022 mission. “To hear the excitement from the girls and the responses, ‘| want to do that!’
and ‘That is so cool, was fulfilling. To be a seed sower/inspiration for girls from my community and beyond is my purpose,” says
Rivers.

Erika Neuman is an Army veteran and a 5th grade STEM teacher in Texas. She brought a jar with 27 Sour Patch Kids to represent
the 27 students in her class. “I will share my own experiences and story but also want to honor the research of others in ways
to inspire my students and other young learners to ‘shoot for the stars,” she says.

Amy Huynh joined the Horizon cohort from the Matthew Isakowitz Fellowship. She collaborated with STEAM outreach and
nonprofit organization Dreams for Schools to display mobile apps and websites that middle school students in the program
from underrepresented backgrounds had created. Mya Guillaume represented the Patti Grace Smith Fellowship, and joined the
flight to take video of her fellow fliers and their projects, as well as herself doing everyday activities in zero gravity.

“Not only did she walk again... she flew.” Katelyn Hertel underwent full spinal surgery 10 years ago due to severe scoliosis at
a 96 degree angle. During her recovery, after coming out of surgery paralyzed, she needed to relearn how to walk and do
everyday activities, and retains some physical limitations in her movement despite being able to lead a normal life. The Horizon
2022 Gateway flight fulfilled a childhood dream she never thought she would achieve due to her disability.

“Almost 10 years ago the first picture was my reality and | was relearning how to walk and do daily activities. This past weekend
| FLEW. What a wild journey this has been.”

Resources

Zero-G flight photos (included in Press Kit):
20220522 _Steve-Boxall_PSM_ZG624_Aurelia_7259
20220522 _Steve-Boxall_PSM_ZG624_Aurelia_7817
20220522_Steve-Boxall_PSM_7G624_Aurelia_7357
20220522 _Steve-Boxall_PSM_7G624_Aurelia_7290
20220522 _Steve-Boxall_PSM_7G624_Aurelia_7315
Image credit: Steve Boxall / ZERO-G
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Additional Resources

Aurelia Team Photo (included in Press Kit): Au_Team_PC_SanaSharma
Image credit: “Sana Sharma/Aurelia Institute”

Modular Space Architecture Render (included in Press Kit): AU_SpaceArch_Modular.jpg
Image credit: “Aurelia Institute”

Rotating Gravity Habitation Render (included in Press Kit): AU_SpaceArch_GravityHab.jpg
Image credit: “Aurelia Institute”

Space & Earth Render (included in Press Kit): AU_SpaceArch_Space+Earth.jpg
Image credit: “Aurelia Institute”



